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PREFACE 


This  book  has  been  written  from  the  point  of  view  of  practical 
clinical  work.  The  physician  meets  primarily  symptoms  and  signs 
— the  evidences  of  disease;  subsequently  it  is  decided  that  the 
symptoms  found  indicate  the  presence  of  a  specific  ailment.  This 
Tolume,  therefore,  naturally  divides  itself  into  two  parts:  first,  a 
study  of  symptoms  and  their  indications ;  and,  second,  a  study  of 
diseases  and  their  characteristics. 

Part  I — The  Evidences  of  Disease — comprises:  (1)  A  brief  con- 
sideration of  the  clinical  anatomy  and  physiology  of  certain  organs 
and  systems ;  practical  points  of  everyday  utility.  (3)  A  description 
of  the  approved  methods  of  examination.  It  has  been  well  said  by 
a  capable  reviewer  that  "the  basis  of  the  art  of  diagnosis  is  a 
thorough  knowledge  of  clinical  methods."  (3)  A  careful  considera- 
tion of  the  many  signs  and  symptoms  encountered  in  the  practice  of 
internal  medicine.  (4)  A  statement  of  the  diagnostic  significance 
of  each  sign  and  symptom — i.  e.,  the  disease  or  diseases,  the  pres- 
ence of  which  is  more  or  less  strongly  suggested  by  the  finding  of  a 
given  sign  or  symptom.  While  a  prominent  symptom  seldom  leads 
direqtly  to  the  discovery  of  a  disease,  yet  it  is  of  importance  to 
know  the  diagnostic  value  of  individual  symptoms. 

Part  II — Diagnosis,  Direct  and  Differential — contains :  (1)  Suc- 
cinct descriptions  of  recognised  diseases  and  their  symptoms,  with 
(2)  special  reference  to  the  diagnosis,  direct  and  differential,  of  each 
disease.  The  qualifying  terms  applied  to  diagnosis  are  scientifically 
indefensible,  but  clinically  useful. 

The  two  parts  are,  indeed,  complementary.  For  example,  if  in 
Part  I  it  is  stated  that  the  finding  of  a  persistently  rapid  pulse  may 
be  explained  by  the  presence  of  exophthalmic  goitre ;  or  of  a  dry 
tongue  and  an  inordinate  thirst,  by  diabetes,  one  can  turn  to  Part  II 
and  compare  his  case  with  the  symptom-group  of  the  disease  in 
question.  Conversely,  when  in  Part  II  a  high-tension  pulse  is 
mentioned  as  a  symptom  of  angina  pectoris,  or  Kernig's  sign  of 
meningitis,  a  reference  to  Part  I  will  discover  the  method  of  esti- 
mating high  tension  or  of  eliciting  Kernig's  sign. 


PREFACE 

It  is  hoped  that,  owing  to  its  choice  of  material  and  method  of 
arrangement,  the  book  contains  hetweeu  two  covers  practically  all 
that  is  essential  for  the  making  of  a  diagnosis,  and  that  uo  helpful 
clew  in  obscure  cases  has  been  overlooked,  The  value  of  modern 
laboratory  methods  hus  been  fidly  appreciated ;  so  also  has  the 
importance  of  symptoms,  subjective  and  objective. 

Xo  one  can  write  upon  the  subject  of  this  book  without  lying 
under  obligations  for  the  major  portion  of  his  material  to  the  Mas- 
ters of  Internal  Medicine,  but,  as  apace  forbids  detailed  references, 
this  brief  acknowledgment  must  stand  as  a  very  inadequate  voucher 
for  a  heavy  debt.  Everything,  iixdeed,  has  been  subordinated  to  the 
main  purpose  of  the  book,  which  is  to  facilitate  in  a  practical  way 
the  making  of  a  thoi-ough  examination  and  a  correct  diagnosis.  It 
is  believed  that  the  Synop.si.s  of  Examinations,  which  immediately 
precedes  the  body  of  the  book,  will  be  fouTid  useful. 

Special  care  haa  been  taken  to  secure  clearness  of  arrangement 
by  the  liberal  use  of  italics  and  bold-face  type  to  catch  the  eye;  and 
to  promote  ease  of  reference  by  varying  the  odd-page  headings,  as 
well  as  by  the  provision  of  an  am])k',  but  not  too  bulky,  index. 

Plates  III  and  IV  are  composed  of  selections  reproduced  (with 
the  kind  permission  of  the  authors  and  publishers)  from  tlie  excel- 
lent illustrations  in  Cabot's  Examination  of  the  Blood  and  Simon's 
Clinical  Diagnosis,  mainly  from  the  former  ;  Plate  V  of  similar 
selections  from  Thayer's  tine  drawings  of  the  malarial  parasite.  A 
large  proportion  of  the  illustrations  are  either  original  or  redrawn, 
without,  it  is  believed,  sacrificing  utility  for  originality-  Mr. 
Howard  J.  Shannon  has  put  my  rough  sketches  into  workmanlike 
anil,  so  far  as  compatible  with  the  subject,  artistic  form.  For  his 
aid  I  am  indebted  to  the  liberality  of  the  publishers,  whose  imprint 
is  a  guarantee  of  good  work  and  good  material. 

The  bulk  of  the  volume  (pages  1  to  908)  is  from  my  own  pen. 
Of  the  remainiler,  Dr.  Frank  W.  8haw,  my  as.sociatc  at  the  Metho- 
dist Episcopal  Hospital,  has  prepared  the  sections  on  Parasites  and 
the  Intoxications ;  Dr.  Henry  G.  Webster,  my  associate  at  the 
Brooklyn  IloBpital,  those  on  Diseases  of  the  Kidney  and  Constitu- 
tional Diseases ;  Dr.  Henry  P.  De  Forest,  of  Brooklyn,  that  on  Die- 
eases  of  the  Blood  and  Ductless  Glands;  and  Dr.  Smith  Ely  .Iclliffe 
and  Dr.  A.  B.  Bonar,  of  Manhattan,  that  upon  Diseases  of  the  Ner- 
vous System — assistance  kindly  given  and  gratefully  received.     Dr. 

J.  P.  Warbasse  has  made  valuable  criticisms. 

G.  K.  B. 
239  Gatks  AvENirc,  Bonouon  of  Brooklyn, 
City  of  New  York. 
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277.  Acute  pneumonic  phthisis 709 

278.  Tuberculosis  of  right  apex 710 

279.  Pleurisy  with  effusion  on  the  left  side 711 

280.  Aneurism  of  the  descending  arch  of  the  aorta 712 

281.  Aneurism  of  the  descending  arch  of  the  aorta,  po.sterior  view  712 

282.  Showing  stricture  of  esophagus 714 

283.  Emphysematous  chest 917 

284.  Cross  section  of  thorax 969 

285.  Pseudo-leucspmia  (Hodgkin's  disea.se) 981 

286.  Parts  first  attacked  in  muscular  dystrophies  and  atrophies                .  1040 

287.  Mode  of  rising  in  pseudo-muscular  hypertrophy 1041 

288.  Adiposis  dolorosa  (Pearce) 1123 


••I  do  not  know  ...  I  will  investigate."— Pasteue. 
"First  tell  me  what  I  am  to  look  for."— Fabaday. 


SYNOPSIS  (OR  SCHEDULE)  OF  EXAMINATIONS 

CONSTITUTING  AN  ORDER  OF   PROCEDURE,  AND  A  SYMPTOM- 
GUIDE;    WITH  REFERENCES  TO  PART  I  OF  THIS  BOOK 

To  insure  completeness  in  the  examination  of  patients  and  for 
purposes  of  record,  it  is  desirable  to  have  a  definite  and  comprehen- 
siTO  order  of  procedure.  The  subjoined  schedule,  which  may  be 
modified  according  to  personal  requirements,  is  based  partly  on  sci- 
entific necessities,  partly  on  clinical  convenience.  Incidentally,  the 
symptoms  indicating  disease  of  a  particular  viscus  or  system  are 
grouped,  in  order  to  direct  attention  to  the  organ  at  fault.  Further- 
more, for  convenience,  references  are  given  to  the  pages  upon  which 
special  symptoms,  signs,  or  methods  of  examination  are  described  in 
detail. 

The  three  main  divisions  of  the  schedule  comprise : 
I.  The  History  or  Anamnesis. 

II.  The  General  Examination  )  Present  Condition  or 
in.  The  Special  Examinations  i      Status  Prsesens. 

I.   THE    HISTORY  OR    ANAMNESIS 

Ascertain  the  name,  age,  sex,  civil  condition  (single,  married, 
widow,  widower),  nationality,  occupation,  and  residence.  Note  the 
date  of  examination. 

Family  History. — Inquire  concerning  the  diseases  which  have 
prevailed  and  the  causes  of  deaths  (if  such  have  occurred)  among 
father,  mother,  brothers,  sisters,  or  children  ;  also  as  to  the  diseases, 
if  any,  which  prevail  among  the  living.  Consider  whether  or  not 
the  stated  ailments  are  of  an  hereditary  character  (pages  13  to  15). 

Previous  Personal  History. — Bear  in  mind  the  diseases  which 
predominate  : 

(1)  At  the  age  period  of  the  patient  (pages  15  to  18). 

(2)  In  the  sex  (pages  18,  19) ;  and  if  the  patient  is  a  woman,  in- 
quire regarding  the  menstrual  life,  pregnancies,  and  miscarriages. 

(3)  In  the  race  or  nationality  (page  19). 

(4)  What  is  the  character  of  the  occupation,  and  does  it  predis- 
pose toward  special  diseases  (pages  19  to  21)? 
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(5)  Consider  the  reaideiice,  hparitig  in  niiinl  tlie  geograpliicul  dis- 
tribution of  disease  (pagos  "-dO  to  'it). 

(())  Inquire  concerning  the  habits :  of  men,  with  reference  to  the 
daily  amount  and  kind  of  alcoholic  beverugfs  taken,  whether  before 
or  after  nienls  ;  tobacco,  kind,  ivmuunt,  :ind  niunner  of  using;  sexual 
indulgence,  frequency ;  of  both  men  and  women,  with  reference  to 
the  amount  and  strength  of  tea  and  coffee  taken  (page  2'i). 

(7)  Inquire  with  reference  to  previous  injuries  and  diseases 
(pages  22  to  25),  ascertaining  their  date,  duration,  character,  and 
whether  or  not  recovery  waa  considered  to  have  been  complete. 
Are  the  previous  diseases  of  such  a  nature  that  a  second  attack  is 
probable;  or  is  it  unlikely;  or  arc  sequehr  to  bo  expected  ^  Search 
especially  for  previous  gonorrhtea,  syphilis,  nephritis,  rheumatism, 
or  malaria. 

History  of  Present  Illness. — Inquire  regarding  the  possible  cause 
of  the  illness;  the  date  and  manner  of  its  ouset,  never  failing  to  iix 
in  mind  the  nature  of  the  earliest  symptoms,  and,  if  possible,  the 
organ  or  system  to  which  they  belong — e.  g.,  stomach,  circulatory 
apparatus — the  subsequent  syntptonis  an<l  their  order  of  ajipcanmcc 
to  the  present  time;  the  symptoms  now  present;  and  the  previous 
treatment,  if  it  can  be  ascertained  (pages  25  to  27). 

II.    THE    GENERAL    EXAMINATION 

1.  Observe  the  dress  and  generitl  behaviour  (pages  ^7,  2H). 

2.  Estimate  (or  measure)  the  height  and  weight,  and  note  the 
amount  and  character  of  the  adipose  and  muscular  tissue  (pages  38 
to  30). 

3.  Study  the  shape  and  general  configuration  of  ttie  liody  (pages 
30,  31). 

4.  Note  the  complexion,  and  colour  of  hair  and  eyes  (pages  31, 
181,19!}). 

6.  So  far  as  possible,  determine  the  diathe-iis  (usually  done  at 
the  end  of  the  examimttion),  and  note  tJie  presence  of  any  cachexia 
(pages  31  to  33). 

6.  Observe  the  posture  and  manner  of  moving  (pages  33  to  3-5), 

7.  If  practicaiile,  teat  the  station  or  power  of  t^tanding,  and  ob- 
serve the  gait  or  manner  of  walking  (pages  35  to  38). 

8.  Pain. — If  pain  is  a  subject  of  complaint,  make  duo  allowance 
for  susceptibility  (page  'iU)  and  manner  of  statement  (pages  39,  40). 
Can  any  diagnostic  inference  be  drawn  from  the  character  (pages  40, 
41)  or  the  scat  (pages  42  to  UC^  of  the  pain? 

9.  TendernesB.  — Is  there  tenderness  (pain  on  pressure),  and  is  its 
location  significant  (pages  60  to  6*^)? 
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10.  Panesthesias.  —  Are  there  abnomulitks  of  sensation  not 
amoanting  to  pain  (parsfthesiaf  |?  If  so,  consider  the  site,  varietj, 
and  possible  significance  <pages  6i  to  66). 

11.  VertigQw — Inquire  for  the  existence  of  vertigo,  having  in  mind 
both  its  common  and  less  frequent  can5€s  (pages  66  to  68). 

12.  Ten^eniaeBt— What  is  the  temperament  (mainly  psychical) 
of  the  patient  (pages  68  to  TO » ? 

13.  Psyehieal  SUte. — What  is  the  present  psychical  state  of  the 
patient  as  shown  by  the  facial  expression  (pages  70,  71);  the  emo- 
tional state  (page  71):  and  the  condition  of  intellection  (pages  71  to 
73)  ;  the  abnormalities  of  the  latter,  embracing  mental  dnlness,  loss 
of  memory,  delusions,  or  delirium  'f    Inquire  as  to  sleep  (page  73). 

1-L  (Consciousness. — Is  the  patient  fully  conscious?  If  not,  what 
is  the  degree  of  disturbance  (page  74) :  what  may  it  signify  in  gen- 
eral (pages  74  to  76) ;  and  to  what  is  it  dne  in  this  particular  case 
(pages  76  to  79)  ? 

15.  Convulsions. — If  general  convulsions  have  occurred  or  are 
present,  to  what  may  they  be  attributed  (pages  79  to  82)? 

16.  Cutaneous  Soiliue. — Observe  and  examine  the  cutaneous  sur- 
face with  reference  to  colour  (pages  Si  to  89),  heat  (pages  89,  90), 
moisture  (pages  90,  91),  rash  or  eruption  (pages  91  to  94),  scars 
(pages  94,  95),  dropsy  (pages  95  to  98),  condition  of  the  veins  (page 
99),  and  emphysema  (pages  100,  101). 

17.  Pulse.— Take  the  pulse  (pages  386  to  391).  Observe  its  fre- 
quency, rhythm,  tension,  and  other  qualities.  Xote  the  condition  of 
the  arteries.  If  variations  from  the  normal  are  found,  consider  their 
significance  (pages  391  to  404). 

18.  Respiration. — Take  the  respiration.  Observe  its  frequency, 
type,  rhythm,  and  other  characteristics  (pages  413  to  ii'i). 

19.  Temperature. — Take  the  temperature  of  the  body  (pages  104 
to  109).  If  fever  is  present,  consider  its  height,  type,  manner  of 
invasion,  course,  and  termination  (pages  109  to  114).  What  diag- 
nostic inferences  may  be  drawn  from  those  observations  (pages  114 
to  120)?  Has  tlie  fever  been  preceded  or  accompanied  by  cliills 
(pages  120,  121)?  If  the  temperature  is  subnormal  what  may  it 
indicate  (page  120)? 

20.  Inquire  concerning  the  appetite  and  thirst  (pages  122,  123); 
vomiting  (pages  123  to  131)  and  tlie  gross  cliaracters  of  the  vomitus 
(pages  132  to  135) ;  defecation  (pages  135  to  142)  and  the  gross  char- 
acters of  the  stools  (pages  142  to  155) ;  the  cliaracter  and  frequency 
of  urination  (pages  155  to  160) ;  and  certain  genital  symptoms  in  men 
and  women  (pages  160  to  IGo). 
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[]|.    SPECIAL  EXAMINATIONS 

Bj  means  of  a  more  or  less  dis(!ursive  examination,  as  just  out^ 
lined,  tlie  observer  obtains  a  coiiception  of  the  general  ooudition  of 
the  pstient;  and  also,  in  the  majority  of  cases,  an  indication  for  a 
special  examination  of  a  particular  part,  organ,  or  system.  The  spe- 
cial examinations  embrace  the  signs  and  symptoms  which  occur  in 
connection  with  variotia  parts  of  the  body — e.  g.,  head  and  face, 
tongue;  or  which  belong  to  an  organ — e.  g.,  spleen;  or  a  system — 
e.  g.,  respiratory. 

1.  Head  and  Face. — Observe  the  size  and  contour  of  the  head 
and  face;  in  infants,  the  condition  of  the  fontanels  and  sutures; 
and  the  consistence  and  surface  of  the  cranial  bones  (pages  170  to 
17(>).  Study  the  expression  of  the  face  and  consider  whether  it  is 
indicative  of  certain  diseases  (pages  176  to  179).  Note  the  colour  of 
the  face  and  the  state  of  the  skin  of  the  face  (page  180).  What  is 
the  colour  of  the  hair,  and  is  it  abundant,  or  scanty  (page  181)?  Is 
there  general  or  circumscribed  swelling  of  the  face  (page  183)  ? 
Are  there  abnormal  movements  of  the  head,  or  does  it  lack  normal 
mobility  (pages  182,  183)?  Are  the  facial  muscles  in  a  state  of 
clonic  or  tonic  spasm  (pages  183,  184),  or  are  they  paralyzed  (pages 
185  to  190)? 

2.  "Ear. — Has  the  patient  complained  of  pain  in  the  ear  (page 
191)?  What  is  the  colour  and  shape  (pages  191,  103)  of  the  ear? 
Is  there  a  discharge  from  the  external  meatus  (page  192}  ?  Does 
the  patient  comphun  of  tinnitus  (pages  192,  193)  ?  Does  the  patient 
hear  well ;  is  he  deaf,  and,  if  so,  is  the  deafness  due  to  nerve  lesions 
or  aural  lesions  (pages  193  to  195)?  Is  the  hearing  hyperacute 
(page  19())  ? 

3.  Eye. — Are  the  eyelids  swollen  or  ulcerated;  in  a  state  of 
spasm;  too  widely  opened;  or  abnormally  drooping  (pages  196  to 
199)  ?  What  is  the  colour  of  the  sclerotic,  the  state  of  dryness  or 
moisture  of  the  eye,  and  the  condition  of  the  cornea  (pages  199  to 
201)?  Are  the  pupils  hirge  or  small,  equal  or  unequal;  do  they 
respond  to  light  and  to  accommodation  (pages  201  to  206)?  Are 
the  eyeballs  painful ;  do  they  protrude,  or  are  they  more  sunken  than 
normal ;  what  is  their  position  (pages  206  to  214)  ?  Are  the  eyeballs 
normally  mobile,  or  are  there  symptoms  of  ocular  paralysis;  and  if 
ocular  pamlysis  is  found,  what  is  its  cause  (pages  214  to  219)?  Does 
the  patient  complain  of  any  abnormality  of  sight  (page  219)  ?  If 
alterations  in  the  shape  or  size  of  the  visual  fields  have  been  found, 
what  may  be  their  significance  (pages  219  to  225)?    If  an  ophtbal- 
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mosoopic  examination  of  the  eye  grouuds  has  been  made,  do  the 
fiiidiiigrt  indicate  extr»-ooular  disease  (pages  '■i'25  to  228)  ? 

4.  Nose. — The  following  symptoms  demand  an  examination  of 
the  nose:  Pain  in  or  around  the  none  {page  230),  fro nJal  headac/ie, 
or  trigeminal  neuralgia.     Mouth-breathing  and  its  typical  facial  ex- 

rtJtition  due  to  nasal  stenosis  (page  ITS).  Snoring  and  restless  sleep. 
Kauai  voice,  ^'asal  discharges  (page  232),  epistaxis  (pages  232,  233), 
or  bad  odour  of  the  expired  air  (pages  236,  237).  Deafness.  Cough 
or  bronchial  asthma. 

To  Examine  the  Nose. — Uaving  noted  the  shape  and  colour  of  the 
noae,  together  with  such  other  points  as  may  be  observed  by  ordinary 
inspection,  examine  the  niieal  chambers  (using  the  probe)  by  anterior 
and  posterior  rliiuoscopy  (pages  228  to  230).  Test  the  sense  of  amell 
(pages  233  to  235). 

5.  Mouth.— Examine  the  lips,  buccal  cavity,  gums,  and  teeth 
(pages  235  to  242).  Note  the  condition  of  the  tongue  with  reference 
to  colour,  size,  spasm,  tumour,  paralysis,  scars,  fissure,  ulcers,  etc. 
(pages  242  to  249).  Does  the  tongue  present  an  appearance  which 
is  of  general  diagnostic  value  (pages  247  to  249)?  Test  the  sense  of 
taste  (pages  240,  250). 

6.  Examine  ti>e  palate,  tonsils,  and  pharynx  (pages  260  to 
254).  What  is  the  shape  of  the  puhito  ;  is  it  p;imlyzfd,  ana?sthotic, 
or  otherwise  almormal?  Are  tht;  tonsils  a(:utely  swollen,  chrouically 
enlarged,  ulcerated,  or  covered  with  exudate?  What  ia  the  colour 
of  the  pharj'nx ;  is  there  exudate  or  ulceration ;  is  there  bulging 
posteriorly;  is  it  pandyzed  or  aiiffisthctif? 

7.  Does  the  patient  cotnphviu  of  dysphagiia,  and,  if  so,  to  what 
may  it  be  due  (pages  254,  265)? 

8.  Jj^rynx.. — The  following  symptoms  tlemand  an  examination 
of  the  larynx:  Pain,  Ourning,  or  sorene.'<s  over  and  around  the 
larynx.  Alterations  in  the  character  of  the  voice  sounds,  viz.,  apho- 
nia or  hoarseness  {dysphonin).  In.*pirn(ury  dijspnmay  especially  if 
accompanied  by  stridnlous  {wheezing  or  .simmking)  resjnration. 
Cough,  particularly  of  the  laryngeal  type  {tight  or  crovpy).  Dyspha- 
gia, difftcuffy  or  fiain  in  sirallowing. 

To  Examine  the  Larynx.— (See  pages  255  to  260.)  Do  not  omit 
an  in.spt'ction  of  the  lingual  tonsil. 

9.  Cough.— Hus  the  patient  a  cough  ?  If  so,  observe  its  character 
and  consider  its  causes  (pages  273  to  a7()).  Examine  the  sputum 
(if  any)  with  reference  to  its  character  {pages  276  to  278  and  637  to 
644).     Has  ho  had  haemoptysis  (pages  278  to  280)  ? 

10.  Speech.— Note  alterations  in  the  voice  or  the  manner  of 
speaking  (pages  260  to  263).     Is  there  aphasia  (pages  263  to  272)  ? 
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11.  Neck. — Observe  t]ie  chape  of  thu  neck  ;  is  it  rigid  ?  Are 
the  sterno-raastoids  or  clavicles  ]iromirient ;  is  the  thyroid  glaud 
oiiiarged  or  atropliied  (page  281)?  Does  the  trachea  descend  with 
inspiration,  or  rau  tracheal  tugging  be  felt  (page  2S2)?  What  is 
the  condition  of  the  cervical  glands  (pages  283  to  284) ;  of  the 
arteries  of  the  neck  (page  284) ;  of  the  veins  of  the  neck  (pages 
284  to  288). 

12.  Extremities. — Examine  the  nails  (pages  288,  289);  the 
hand  and  tiiigers  (pages  289  to  29-5) ;  the  nrni  (page  29.'5) ;  the  foot 
and  leg  (pages  290  to  300) ;  and  the  joints  (pages  101  to  104). 

13.  Back. — Exumine  the  back  for  alterations  of  shape,  promi- 
nence of  the  scapulas,  stiffness,  and  swellings  or  bulgings  (pages  ^01 
to  304). 

14.  Chest. — Examine — perliaps  measuring  and  outlining  —  the 
chest  with  reference  to  bilateral  or  unilateral  dcfonnitief',  flexibility 
of  ribs,  and  the  presence  of  enlarged  veins  (pages  314  to  H21). 

15.  Heart  and  Blood-vessels.— The  following  symptoms  de- 
mand an  exanaiuatiou  of  the  heart  and  blood-vessels:  l\i/sj)iia'a  {per- 
haps orfhopiufii)^  vsjwiaUij  if  ituuU  irorsr  hij  pJit/sirrtl  exertion  or 
accompanied  hif  ci/nnosia.  (Edema^  especiaUy  of  the  feet  and  ankles. 
Fa?j)itation,  jtrwrordial  pdin,  anxieti/,  or  distress,  par/icularltf  if  in- 
creased l/ji  creriion.  Siiddrn  ver/ii/n.  Ju'sflessi  sleep,  dreamififf^  start- 
ing during  sleep.  Cough,  especially  if  chronic;  or  an  unusunlly 
persistent  attack  of  bronchitis.  Chronic  digestive  disturbances. 
Nemorrhmds.     (Jrent  obesity. 

If  BiK'h  symptoms  are  jiresont  inquire  further  (with  reference 
to  causation)  concerning:  I'rolungi'd  ami  .trmre  niiisculur  exertion. 
Many  years  of  constant  mental  excitement  ur  anxiety.  Excessive 
eating  and  drinking,  especially  of  rich  fwid  and  alndi'/lic  beverages; 
these,  and  the  foregoing,  jtartly  with  refereme  to  arteriosclerosis. 
Excessive  use  of  tobacco,  tea,  and  coffee  {in  relation  to  cardiac  neu- 
roses). Previons  attacks  of  chorea,  gout,  rheumatic  fever,  or  other, 
usually  acute,  infectious  di^senses,  especially  scarlatinn,  diphtheria, 
typhoid  fever,  tonsilitis,  syphilis.  The  family  history :  does  it  reveal 
rhenmatisni,  gout,  angina  pectoris,  apoplexy,  or  organic  cardiac 
disease  ? 

To  Examine  the  Heart. — Inspect  and  palpate  the  thorax,  noting^ 
if  present,  distended  veins,  pulsating  jugulars,  epigastric'  pulsation, 
and  pulsating  liver.  Note,  as  of  prime  importance,  the  position, 
character,  and  extent  of  the  apex-beat  (pages  340  to  349).  Percuss 
the  heart  (pages  340  to  S.'iS).  Auscultate  the  heart  witli  reference  to 
the  intensity  and  character  of  the  sounds  (pages  358  to  3f;.'i),and  the 
presence  of  adventitious  sounds,  either  endocardial  (pages  306  to 
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379),  or  exocardial  (pages  379  to  382).     Examine  the  palse  (pages 
386  to  404).     Use  the  sphygmograpli  (pages  404  to  408). 

To  Examine  the  Blood-vessels. — Inspect,  palpate,  and  auscultate 
the  accessible  arteries  and  veins  (pages  382  to  386).  Note  any  ab- 
normal capillary  pulsation  (page  288). 

16.  liung^  and  Pleiirae. — The  following  symptoms  demand  an 
examination  of  the  lungs  and  pleurae :  Cough,  with  or  without  expec- 
toration. Hmmoptysis  or  spitting  of  Mood.  Pain  in  the  side  of  the 
cheft.    Dyspnoea.     Night  siceats.     Loss  of  flesh  and  strength. 

Additional  evidence  should  be  sought  for,  viz.,  a  family  history 
of  consumption,  asthma,  bronchitis,  or  scrofulous  {tuberculous)  dis- 
eases;  and  a  personal  history  of  enlarged  cervical  glands,  or  tuber- 
culous disease  of  bone,  or  association  with  a  consumptive,  or  an  occu- 
pation predisposing  toicard pulmonary  disease. 

To  Examine  the  Long^. — Inspect  and  palpate  the  chest  with 
reference  to  its  shape  (pages  314  to  321).  Measure  it.  Count  the 
respiration  (pages  413,  414) ;  determine  its  type,  degree  of  expansion 
and  retraction,  and  its  rhythm  and  other  characters  (pages  413  to 
422).  Is  fremitus  obtained  (pages  422  to  424)?  Is  dyspnoBa  pres- 
ent? If  80,  what  is  its  character?  Percuss  the  lungs — front,  sides, 
and  back  (pages  424  to  437).  Auscultate  the  lungs — front,  sides, 
and  back,  determining  the  character  of  the  breath  sounds  (pages 
437  to  446)  and  the  presence  and  variety  of  adventitious  sounds 
(pages  446  to  450). 

17.  Abdoxaen. — If  complaint  is  made  of  abdominal  pain  or  dis- 
comfort, inspect  the  abdomen  (pages  455  to  458).  Palpate  and  per- 
cuss the  abdomen  (pages  458  to  474).  Auscultate  the  abdomen 
(pages  474,  475). 

18.  Stomach. — The  following  symptoms  require  an  examination 
of  the  stomach:  Fulness,  .sinking  feelings. pain  or  discomfort  in  epi- 
gastrium, lower  sfrruuni,  between  the  scapuke.  Increased  or  lessened 
appetite  or  increased  thirst.  Nausea  or  vomiting  {of  stomach  contents, 
or  blood).  Pyrosis,  eructations,  or  flatulence.  Mental  depression. 
Rapid  emaciation. 

To  Examine  the  Stomach. — Incidentally  inspect  the  lips,  mouth, 
gums,  teeth,  and  tongue.  If  the  food  is  arrested  in  the  throat,  or 
before  it  enters  the  stomach,  and  is  regurgitated,  palpate,  auscultate, 
and  instrumcntally  examine  the  esophagus  (pages  475  to  477).  In- 
spect and  palpate  the  stomach  (pages  479, 480).  Percuss  the  stomach 
by  ordinary  and  auscultatory  percussion  (pages  480  to  484).  Inflate  the 
stomach  (page  484).  Obtain  the  contents  of  the  stomach  (pages  486, 
487)  after  a  test  meal,  and  examine  by  cliemical  and  microscopical 
methods  (pages  045  to  660). 
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10.  Intestines. — Const ipatinn^  dinrrhata,  and  abdominal  pain 
are  the  symptoms  which  require  an  examituition  of  the  intestines. 

To  Eiamiue  the  Intestines. — Inspect  the  stools  (pagcB  143  to  156). 
Inspect,  palpate,  percuss,  and  auscidtate  the  abdomen  in  general 
{pages  455  to  474),  and  the  intpstiucs  {including  a  digital  examina^ 
tion  of  the  rectum)  in  particular  (pages  48!)  to  493). 

20.  Liver  and  Gall  Bladder. — The  following  symptoms  dc- 
mimd  an  examination  of  the  liver  and  gall  bladder :  Pain,  of  Hie 
hrpufir  type,  over  the  rt'ulit  /i;/pmhojiifriiim.  Jaiin/lirf,  ditrk  urine, 
clai/rohm  red  sionlit.  Irreijitlar  chilln  and  fever.  C'utaneuuH  pruritus. 
IIwnMfemesin.     fh'getttite  dialnrbunces. 

If  such  symptomji  are  present,  inquire  fnrther  (witli  reference  to 
causation)  concerning :  Previous  iitincks  nf  jaundier  with  or  ii'iihvuf 
hepatic  coHc.  Previous  catarrh  of  the  stomach,  or  acute  indigestion 
{calurrh  ff  fiile  ducln).  Strong  eniotionf!  (anger  or  f rigid).  Chinitic 
alcolioUxm  {liepatic.  cirrhmis).  Syphilix,  tvhenvlosis,  or  hmg-rou- 
tinued  auppuralion  {amyloid  dixeat^e).  Posnihility  of  phosptiorus 
poisoninff. 

To  Examine  the  Liver  and  Gall  Bladder.— Rarely  inspection  and 
auHi'ultation  are  of  use,  ordinarily  palpation  and  percussion  (pages 
495  to  602)  are  to  be  relied  upon. 

21.  Spleen. — Tiie  size,  sluipe,  and  position  of  the  spleen  should 
be  determined,  nniinly  by  palpation  and  percussion  (pages  503  to 
507),  in  the  following  conditions  and  diseases :  EmpfiystTiia,  left 
pleural  effusion,  and  left  pneiiinothnrar.  Ascites,  tympanites,  and 
large  abduiititial  tumours.  In  all  acute  infectious  diseases  {e.g., 
typhoid  fever,  malarial  fever).  Lcucamia.  Cirrfiosis  or  amyloid 
disease  of  the  liver. 

23.  Kidneys.— The  following  eymptoms  demand  a  physical 
examination  of  the  kidneys,  and  a  chemical  and  microscopical  exami- 
nation of  the  urine:  Puiii  i/i  the  posterior  lumbar  region,  especially 
if  of  the  renal  type.  (Edema  or  jmffiness  of  the  face,  esprcinlly  uhoiit 
t/ie  eyelids  in  the  morning.  General  ademu  (anasai'ca).  Painful 
or  frequent  urination.  Smoky  or  turbid  urine;  notable  increase 
or  diminution  in  its  amount.  Headache,  drowsine.<ts,  nausea,  and 
vomiting.  Dyspnma  or  astfinia,  without  other  discoveralde  cause. 
Dimness  of  vision.  Convulsions  or  paralyses.  Irregular  chills  and 
fever  (pyelitis). 

If  such  symptoms  are  present,  inquire  fnrther  (with  reference  to 
cauaatiou)  concerning;  A  fomily  history  of  nephritis,  apoplexy,  or 
gout.  A  personal  history  of  alcoholism,  gout,  lead-poisoning,  renal 
colic,  chilling  of  the  surface  of  (he  body,  acute  infectious  diseases 
(such   as  scarlet  fever,  malaria,   tonsilitis,   diphtheria),  and   long- 
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To  Examine  the  Blood. — Count  the  red  and  white  cells  (pages  591 
to  GOO).  Estimate  the  hsemoglobin  (pages  601  to  007).  Stain  a  dried 
specimen  of  the  blood  and  make  a  differential  count  of  the  leucocytes 
(pages  607  to  635).  Examine  a  fresh  specimen  of  the  blood  (espe- 
cially for  the  malarial  organism,  pages  635  to  633). 

35.  Diagnostic  Puncture. — If  desirable,  obtain  fluid  by  punc- 
ture (pages  693,  693)  from  cavities  or  cysts ;  examine  the  fluid,  and 
from  its  character  endeavour  to  determine  its  source  (pages  694  to 
698). 
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PRELIMINARY  CONSIDERATIONS 
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Diagnosis. — This,  in  its  narrowest  sense,  consists  in  bestowing 
a  name  upon  a  certain  assemblage  of  patliologicjil  jihencimena.  It 
sbonld  include  also  a  knowledge  of  the  ciiusiil  faetors  of  the  disease; 
a  determination  of  its  character  with  reference  to  type  and  severity ; 
an  estimate  of  the  amount  and  kind  of  damage,  both  general  and 
local,  which  has  been  sustaiiied  by  the  urgaiiism  ;  a  forecast  of  the 
probable  course  and  duration  of  the  morbid  process ;  and  a  cogni- 
zance of  the  personal  characteristics  of  the  patient,  whether  psychic 
or  physical,  inherited  or  acquired.  Its  final  object  is  to  be  able 
to  treat  disease  intelligently,  and  the  application  of  seientific  meth- 
ods to  the  completcst  discrimination  and  recugnition  of  disease  con- 
stitutes the  art  of  diagnosis. 

A  diagnosis  is  made  by  means  of  symptoms,  whi(  h  constitute  the 
evidence  upon  which  is  ba.sed  a  judgment  aa  to  tlie  nature  of  the 
caae.  Symptoms,  the  phenomena  caused  by  morbid  processes,  are 
divided  into  subjective,  those  which  ran  be  ajipreciated  only  by  the 
patient,  and  ohjerlire,  comprising  those  which  are  detectt'd  by  the 
personal  examination  made  by  the  physician.  The  term  phijsiral 
aigri*  is  by  common  consent  applied  to  the  objective  symptoms 
revealed  by  special  methods  of  examination,  used  mainly  in  deter- 
mining the  condition  of  the  organs  contained  in  the  chest  and 
abdomen. 

In  addition  to  a  knowledge  of  the  symptoms,  subjective  or  objec- 
tive, which  may  exist  at  the  time  of  examination,  it  is  necessary  to 
ascertain  the  presence  or  absence  of  hereditary  taints  or  tendencies, 
to  know  something  about  the  habits  and  oct  iipation  of  the  patient, 
to  learn  of  past  illnesses  or  injuries,  and  to  obtain  a  clear  idea  of  the 
manner  of  onset  and  subsequent  evolution  of  the  present  disease. 
Finally,  it  is  well  to  study  the  temperament  and  personal  character- 
istics, mainly  psyclucal,  of  the  individual  patient  so  fur  as  practicable. 

The  family  and  personal  history,  the  history  of  the  present  illness, 
and  the  results  of  the  examination  constitute  the  evidence  upon 
1  1 
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wliicli  the  filial  judgment  as  to  the  nature  of  the  case  is  to  be  base*1. 
A  nt'cessarily  heterogeneous  collection  of  facts  must  be  classified 
with  reference  to  their  rehitive  value  and  Bignificance  and  compared 
with  the  previous  knowledge  and  experience  of  the  diagnostician, 
after  wliich  a  judgment  may  be  rendered  as  nearly  as  possible  in 
accordance  with  the  facts.  This  constitutes  the  second  and  final 
step  in  the  making  of  a  diagnosis.  The  process  is  thus  seen  to  con- 
sist of  two  elements — ubscrrafion,  in  its  broadest  sense,  and  reasoa- 
i'ni/,  applied  to  the  results  of  the  observation. 

Certain  terms  of  some  practical  value  and  convenience  are  used 
to  qualify  a  diagnosis,  as  follows  (the  definitions  are  largely  from 
Foster) : 


LIST  OF   DKSCRIl'TIVK  TERMS    RMPI/OYICh   WITH    REFERENCE  TO 
DLUiXOSI'lS,  SYMPTOMS.   AM)   SHJNS 

Diagnoses : 

1.  .ind/ortii'raf. — Based  on  a  knowledge  not  only  of  symptom.?  or 

])iienonieua,  but  ali^o  of  definite  anutmnical  alterations  on 
whir'h  tlie  phciinniena  depend  ;  or  a  post-mortem  diagnosis. 

2.  C'liiiicitl. — liiised  upon  tfie  sympttjnia  manifested  during  life. 

3.  Bi/  Ej-cht.tion . — Reached  by  a  deductive  process,  all  the  affec- 

tions wliicli  present  salii'nt  points  of  simihirity  with  the  one 
to  be  diagnuBtieated  being  reviewed  in  turn,  and  each  suc- 
cessively discarded  as  one  or  more  of  its  essential  features 
are  missed  in  a  given  case,  until  but  one  possibility  remains, 
which  is  accepted  as  the  true  one. 

4.  IHfferpnIial. — The  process  of  distinguishing  between  different 

diseases  which  resemble  one  another  more  or  leas  closely. 

5.  Direct. — The  symptoms  are  of  sucli  a  nature  that  they  point 

to  the  presence  of  one  special  (lisease,  and  are  not  capable 
of  misinterpretation. 

<!.  I'afhnhujiraL — Of  the  nature  of  a  lesion,  without  regard  to  its 
situation. 

7-  Phijifical. — By  means  of  physical  (idijective)  signs,  irrespec- 
tive of  subjective  symptoms,  us  by  palpation,  auscultation, 
etc. 

8.  Fresu nipt  iff,. — Not  regarded  as  certain. 

9.  Retroitpertive. — Of  some  antecedent    disease  or    injury,  the 

nature  of  whi<h  can  be  ilediiced  only  from  the  history 
given  and  from  the  persistent  elTci^ts. 

10.  Symptomatie. — Consisting  simply  in  the  determination  of  the 

most  striking  symptoms. 

11.  Tupoyraphicai. — Uf  the  seat  of  a  lesion. 
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Symptoms: 

1.  Constiiutionai. — Those  that  may  result  from  unbalancing  of 

the  organism  as  a  whole,  and  are  common  to  affections  of 
many  kinds. 

2.  Direct. — Those  that  depend  directly  upon  the  disease. 

3.  General. — Constitutional.    (See  above.) 

4.  Indirect. — Which  are  the  indirect  consequences  of  the  disease. 

5.  Local. — Which  result  from  localized  disease,  and  are  usually 

confined  to  the  site  of  the  diseased  organ  or  tissue. 

6.  Negatively  Pathognomonic. — Which  seldom  or  never  occur  in 

a  certain  disease,  and  consequently,  if  present,  show  that 
the  case  is  not  one  of  that  disease. 

7.  Pathognomonic. — Which  undeniably  indicate  the  existence  of 

a  certain  disease. 

8.  Reflex. — Which  are  caused  by  local  disease,  but  manifest  them- 

selves by  means  of  the  nervous  system  in  an  otherwise  unre- 
lated organ  or  part  of  the  body. 

9.  Sympathetic. — Which  appear  with  the  essential  ones,  but  for 

the  presence  of  which  no  cause  can  be  assigned  except  that 
of  sympathy. 
Signs: 

1.  Physical. — Already  defined. 

2.  Rational. — Signs  and  symptoms,  subjective  or  objective,  cor- 

responding to  the  alterations  in  structure  and  mechanical 
conditions  discovered  by  physical  examination. 

3.  Stethoscopic. — Those  discovered  by  auscultation. 

DifflciUties  in  Diagnosis. — For  various  reasons  it  may  be 
difficult  or  impossible  to  make  a  diagnosis.  The  most  important  of 
these  reasons  are  as  follows  : 

(1)  The  subjective  symptoms  may  be  puzzling  or  incongruous. 

(2)  The  objective  symptoms  and  signs  may  be  ill-defined,  obscure, 
or,  if  present,  as  discovered  later,  may  be  impossible  of  detection  by 
the  most  searching  examination — e.  g.,  a  beginning,  small  peri- 
nephritic  abscess  in  an  unusually  obese  patient,  which  can  not  be 
palpated  until  it  reaches  a  certain  size. 

(3)  Certain  symptoms  essential  to  a  diagnosis  may  not  appear 
until  the  disease  has  advanced  to  a  certain  stage — e.  g.,  the  splenic 
enlargement  and  rose  rash  of  typhoid  fever. 

(4)  Several  diseases,  each  of  which  in  other  cases  may  constitute 
the  sole  morbid  process,  may  co-exist,  one  as  the  primary  or  main 
disease,  the  others  attending  as  complications  or  sequela?.  One  or 
more  of  the  secondary  lesions  may  be  recognised,  and  the  underlying 
or  primary  disease  or  condition  be  overlooked — e.  g.,  pleurisy  with 
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effusion  occurring  as  a  reeult  of  previously  unrecognised  pulmonary 
tubennilesis,  and  musking  the  primary  lesion  in  the  lungs. 

(5)  The  nirity  of  a  disfaHC  Fuay  lead  (n  its  iioii-recognition  be- 
cuusf  of  uiifaiuiliiiriiy  with  its  history  and  symjttomatology,  and 
perhaps  the  consequent  failure  to  elicit  all  the  <iiagno8tic  data. 

(("))  The  lack  of  a  full  and  accurate  history  is  at  times  a  serious 
hindrance  in  making  a  diagnosis.  Tlie  patient  may  be  deaf  and 
dumb  or  speak  an  unfamiliar  tongue,  or  he  may  be  unconscious, 
delirious,  nietitally  nnsotmd,  or  so  ignorant  and  stupid  that  no  reli- 
able information  can  be  obtained  from  him,  and  intelligent  friends 
or  relatives  may  not  be  available.  On  the  other  hand,  in  conse- 
quence of  a  variety  of  motives,  essential  facts  may  be  concealed  by 
the  patient  or  the  friends. 

(7)  Drug  symptoms,  unless  known  and  due  allowance  made  for 
them,  may  so  disguise,  add  to,  or  simulate  certain  diseases  that  the 
diagnosis  may  be  shrouded  in  uncertainty. 

(8)  The  diagnostician  must  be  a  good  observer,  and  at  the  same 
time  be  able  to  reason  correctly.  As  liuxlcy  well  saj's  :  "Scientific 
reasoning  differs  from  ordinary  reasoning  in  just  the  same  way  &8 
Bcientitic  observation  jtnd  experiment  differ  from  ordinary  observa- 
tion and  experiment — that  is  to  say,  it  strives  to  be  accurate  ;  and  it 
is  just  as  hard  to  reason  accurately  as  it  is  to  observe  accurately.  In 
scientific  reasoning  general  rules  are  collected  from  the  observation 
of  many  particular  eases  •,  and,  when  these  general  rules  arc  estab- 
lished, conclusions  are  deduced  from  them,  just  as  in  everyday  life. 
If  a  boy  says  that '  nuirblos  are  hard,'  ho  has  drawn  a  conclusion  as 
to  marbles  in  general  from  the  marbles  he  happens  to  have  seen  and 
felt,  and  has  reasoned  in  that  mode  which  is  technically  termed 
induction.  If  he  declines  to  try  to  break  a  njarble  with  his  teeth,  it 
is  because  ho  consciously,  or  unconsciously,  performs  the  converse 
operation  of  deduction  from  the  general  rule  'marbles  are  too  hard 
to  break  wi-th  one's  teeth.''  .  .  ,  The  man  of  science,  in  fact,  simply 
uses  with  scrupulous  exactness  the  methods  which  we  all,  habitually 
and  at  every  moment,  use  carelessly." 

While  medicine  is  to  a  certain  extent  a  science,  and  requires  Boi- 
entific  modes  of  reasoning,  medical  art  is,  in  a  large,  proportion  of 
cases,  obliged  to  reason  from  probabilities  as  premises,  and  its  final 
results  can  not  be  expressed  in  the  exact  formulffi  of  the  mathema- 
tician. In  obedience  to  some  law  which  we  do  not  yet  know,  2 
and  2  do  not  always  make  4  in  the  reactions  of  the  human  body, 
otherwise  patients  would  not  be  encountered  who  present  serious 
symptoms  after  a  medicinal  dose  of  morphine,  or  blaze  out  with 
urticaria  after  eating  strawberries. 
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To  study  and  to  compare  ;  to  approach  a  case  with  a  mind  open 
to  impreasions,  and  witliout  precoiineived  or  fixed  ideas  as  to  its 
nature,  basod  upon  previous  hearsay  ;  to  review  and  balance  the 
evidence  from  time  to  time  in  the  course  of  the  diHcase ;  to  ques- 
tion one's  self  "Is  there  any  other  disease  or  condition  wliich  may 
better  explain  these  symptoms  than  that  which  I  liavo  already 
as-signed  ?" — these  and  other  habits  of  thought  make  the  difference 
between  the  man  who  sees  without  learning  and  he  who  learns  by 
seeing. 

Obtaining  Evidence.— The  diagnostician  acquires  the  facta 
upon  which  he  is  to  form  an  opinion:  (1)  )iy  Interrogation — in- 
quiry of  the  patient  or  his  friends ;  (ti)  by  Observation— an  ex- 
amination, mainly  ol)jective,  of  the  patient.  Information  obtained 
by  interrogation  is  called  the  Histori/  or  Ananinesin  (remembrance); 
that  derived  from  observation,  the  Present  Condition  or  t>tntug 
J'nesens. 

From  a  purely  scientific  and  diugnostie  point  <»f  view,  the  first 
questions  addressed  to  the  patient  will  be  with  reference  to  hia  an- 
cestry ;  next,  in  regard  to  his  personal  history  antecedent  to  the 
present  disease  ;  then  as  to  the  existing  disease,  folhiwed  by  a  care- 
ful and  systematic  examination,  first  of  the  general  cun<iition,  then 
of  special  organs,  one  by  one,  together  with  such  chemical,  micro- 
scopical, bai'teriologiciil,  anil  other  investigittions  as  jipjiear  to  be 
demanded.  But  for  obvious  reasons  this  order  of  pursuing  the  inves- 
tigation is  fur  the  most  part  impracticable,  uiid  consumes  an  un- 
neeessary  amount  of  time. 

In  the  vast  majority  of  cases  the  facts  arc  acquired  by  the  physi- 
cian in  the  reverse  order.  The  first  question  asked  is,  "  In  what 
way  do  you  feel  ill?"  "  Of  what  are  you  complaining  i"'  Or,  the 
patient  will  volunteer  a  statement  as  to  his  subjct-tive  eensations, 
Tlie  question  or  the  statement  will  direct  attention  at  onco  to 
the  probable  or  possible  seat  or  nature  of  the  disease.  Further  in- 
quiries are  put  as  to  the  duration  and  character  of  the  morbid 
, censationa.  During  these  interrogations  the  ]khysician  attentively 
scrutinizes  the  general  aspect  of  the  patient  in  search  of  obvious 
objective  symptoms.  The  pulse,  respiration,  and  temperature  are 
taken.  The  organ  or  part  which  appears  to  bo  most  at  fault  is 
first  examined,  after  which  due  attention  is  paid  to  other  por- 
tions of  the  body.  Finally,  the  family  and  social  history  may  be 
■•scertaincd. 

This  is  the  logical  order  of  investigation,  as  conditioned  by  actual 
circtnngtanceis.  It  is  a  matter  of  indifference  as  to  the  sequence  in 
which  the  symptoms  are  learned,  provided  that  the  examination  is 
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B»ffi*Mcntly  iiitc'lligeiit  and  systematic  to  be  Kurc  of  eliritiug  all  the 
fafts,  Jiiu!  tlmt  the  facts  when  obtaiiip<l  are  so  arraugt'd  in  the  mind 
of  tlie  pliysioian  that  they  form  a  clear  and  coherent  picture,  and 
are  capable  of  being  recorded  in  an  orderly  manner.  It  is  to  be 
remembered  in  this  connection  that  in  many  rases  it  is  just  as  necea- 
sary  to  note  negative  faets — i.  e.,  the  absfnee  of  certain  symptoma  or 
signs — as  it  ia  to  ascertain  the  prcseiiee  of  others. 

Keeping  Case  Histories. — This  habit  promotes  accuracy  of 
observiiiion,  eumpleteness  in  examination,  and  affords  trustwortliy 
material.  The  physician  who  keeps  adequate  records  acrjuires  facil- 
ity in  describing  symptoms,  signs,  and  morbid  conditions.  Tiie 
drawback.-!  are  the  time  consumed  and  the  amount  of  work  involved, 
but  by  late  metlioda  the  time  and  lai>uur  required  are  reduced  to  a 
miuiirium.  To  aecomplish  this  requires  certain  materials  and  acces- 
sories. The  esiientiul  elements  (I>ukinson)  of  the  outfit  are  of  two 
kinds:  (I)  Cards  made  and  handled  according  to  the  card  cata- 
logue system,  and  (2)  rubber  stamps  made  to  suit  individual  re- 
quirements. 

(1)  Card  Outfit. — Records  are  made  (Figs.  1  and  2)  upon  cards 
(6  by  6j  inches),  one  or  more  being  used  for  each  ca-se,  standing  on 
edge  in  a  box  or  drawer  and  ranged  under  an  alphabetical  index, 
each  letter  printed  on  a  buff  Bristol  card  (guide  or  index  cards) 
which  stands  higher  than  the  history  cards. 

The  size  of  the  history  card  is  such  that,  by  folding  once  (the 
line  of  the  fold  must  be  vertical),  it  will  fit  into  the  pocket-book 
or  visiting  list.  The  cards  are  kept  in  a  box  with  a  sliding  top, 
or  with  a  lid  which  is  the  upper  third  of  the  box  (Fig.  3).  When 
Mr.  A.  or  Mrs.  S.  enters  the  consulting  room,  the  cards  under  A  or  S 
are  picked  up  and  shnffled  through  until  the  desired  one  is  found. 
The  necessary  record  or  entry  is  made  and  the  card  returned  to 
its  proper  place.  For  patients  ill  at  home,  cards  are  picked  out  and 
place<l  in  the  pocket-hod'k  buforo  starting  oti  morning  rounds.  Cards 
of  convalescents  arc  dropped.  If  two  or  more  cards  are  found  to  be 
necessary  for  a  long  case,  they  may  be  fastened  together  with  a  brass 
clip. 

Cards  differing  in  colonr  are  useful  for  special  purposes,  i.e.,  buff- 
coloured  cards  for  con.sultation  cases,  salmon  colour  for  surgical  cases, 
and  the  like.  Another  method  of  special  classitk-ation  is  to  have  two 
or  more  alphabetical  indexes,  the  cards  which  belong  to  a  special 
class  of  cases  being  ranged  under  the  rorresp<jiiding  aej>arate  index, 
in  the  same  box  <vr  drawer.  Loose  notes,  letters,  or  sketches  may  be 
pasted  to  the  case  card  or  kept  in  envelopes  of  the  same  size  as  the 
cards  and  filed. 
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Temperature  cards  (Chart  I),  urinalysis  cardB  (Fig.  4),  and  cards 
for  blood  examinations  (Chart  IX)  have  been  devised  by  De  Forest. 

(2)  Rubber  Stumps. — These  are  of  two  kinds — ontline  stamps  and 
stump  forms  for  recording  special  dat-a. 

Outline  Stamps. — These,  as  the  name  indicates,  are  rubber  stamps 
representing  in  more  or  less  detail  various  regions  or  organs  of  the 
body,  and  employed  when  it  is  desired  to  represent  by  the  graphic 
method  any  changes  of  structure,  the  exact  location  and  character  of 
physical  signs,  the  ontlino  of  tumonrs,  etc.     An  ink  pod  is  required. 
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preferablv  red  or  bine.  The  case  card  is  placed  upon  a  level  surface, 
the  stamp  inked,  and  adjusted  on  the  desired  place,  and  a  quick, 
light  blow  given  with  the  palm  of  tlie  hand.  On  the  outline  thus 
printed  may  be  sketched  or  written  with  pen  or  pencil  whatever 
abnormalities  it  is  desired  to  represent.  Further  changes  which 
occur  may  be  entered  on  the  same  outline,  the  date  being  appended, 
or  a  new  print  may  be  made.  The  use  of  the  outline  stamp  has 
proved  invaluable,  because  of  the  increased  accuracy  of  observation 
to  which  it  leiKis,  even  leaving  out  of  consideration  its  value  as  a 
record.     (See  Figs.  1  and  2,  red  outlines.) 
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PRELIMINARY  CONSIDERATIONS  H 

Tj/pe  Stamps. — These  are  used  in  noting  any  set  of  answers  which 
require  frequent  asking,  or  which  may  be  involved  in  special  investi- 
gations, like  the  following  example : 

SHORT  MED  TALL  FT  IN  :  STOUT  THIN  WEIGHT  LBS : 

BLON  BRU  INDETER:  EYES  BLU  BR  BLK  :  SLIQHTLV  VERY  NEUROTIC: 
MENTAUTY  HIQK  MED  LOW:  SLEEPS  WELL  POORLY:  APPT  GOOD 
POOR:  VOMITG  ERUCTS  FULNESS  DI8COMF  PAIN  IMMEO  HRS 
AFTER  BEFORE  EATING:  BOWELS  HABITUAL  OCCA8  CON8TIP  LOOSE 
REQ  FLATULENCE:  URINATION  NOT  FREQ  PAINFUL:  URINE  AMT 
INCREAS  DIMIN:  MENSES  PAIN  SLIGHT  SEVERE  NOT  REQ  FREE 
SCANTY  VAG  DISCH  LABOURS  SEVERE  NO  FEVER':  TOBACCO  HABIT 
OCCAS  MOD  EXCESS:  COFFEE  TEA  BOTH  HABIT  OCCAS  MOO  EXCESS: 
PULSE  RATE  NOT  REG  TENSION  HIGH  LOW  :  ARTERIES  HARD  SOFT : 
RESP  RATE  COSTAL  ABDOM  EXPANS  GOOD  POOR  :  TEMP 

A  large  amount  of  writing  is  saved  by  this  device.  The  imprint 
is  made  in  the  same  manner  as  with  the  outline  stamps.  The  words 
required  are  underlined,  special  emphasis  indicated  by  double  under- 
lining, and  doubtful  points  followed  by  a  question  mark.  Any  de- 
sired set  of  words  can  be  made  to  suit  individual  requirements.  The 
set  should  not  cover  a  space  greater  than  1^'  x  3',  or  2'  x  4',  as  a 
larger  size  will  not  print  evenly.  The  stamp  may  be  a  self-inker  or 
a  hand  stamp.  The  hand  stamp  is  less  expensive  and,  with  care  in 
printing,  answers  perfectly. 


PART  I 
THE  EVIDENCES  OF  DISEASE 

SECTION  I 

CONSIDERATIONS,    NEITHER    SYMPTOMS    NOR    SIGNS, 
WHICH    MAY  QUALIFY   OR  SUGGEST  A  DIAGNOSIS 

The  considerations  which  may  qualify  or  suggest  the  diagnosis 
in  a  given  case  relate  to  the  family  history  or  hereditary  tendencies, 
and  the  personal  history  up  to  the  date  of  the  present  illness.  The 
personal  history  includes  age,  sex,  nationality,  occupation,  residence, 
habits,  and  previous  diseases  or  injuries.  Such  considerations  em- 
brace also  the  chronological  occurrence,  seasonal  or  diurnal,  of  cer- 
tain diseases,  and  the  comparative  infrequency  of  others. 

I.  Family  History.— The  family  history  of  the  patient  is  of  much 
importance,  because  of  the  light  which  may  be  cast  by  it,  not  only 
upon  the  present  illness,  but  also  upon  the  constitution  and  tenden- 
cies of  the  patient. 

Unfortunately,  it  is  not  always  possible  to  obtain  a  complete  and 
accurate  family  history.  It  is  usually  necessary  to  cross-examine  the 
patient  with  some  particularity,  inquiring  into  the  symptoms  and 
duration  of  illnesses  attributed  to  ancestors,  and  bearing  in  mind  the 
approximate  meanings  of  various  poj)ular  terms,  such  as  "gastric 
fever,"  "  dropsy,"  "  blood-poisoning,"  "  teething,"  "  cold,"  "  nervous 
prostration,"  which  latter  may  cover  insanity  or  hysteria.  "  Old 
age  "  is  frequently  assigned  as  a  cause  of  death,  which  has,  of  course, 
little  meaning.  "  Childbirth,"  when  assigned  as  a  lethal  cause,  not 
infrequently  proves  to  be  a  rapid  phthisis  pulmonalis. 

Inquiries  regarding  certain  diseases  should  be  made  very  cau- 
tiously, because  of  the  possibility  of  arousing  feelings  of  shame  or 
fear  in  the  patient.  It  is  better  to  ask  if  there  is  "  lung  trouble  "  in 
the  family  than  to  use  the  word  "  consumption."  So,  too,  it  is 
strongly  advisable  to  ask  after  the  symptoms  without  mentioning 
the  names  of  suspected  syphilis,  tuberculosis,  or  cancer.  There  is 
a  certain  reproach  to  family  or  personal  pride  in  the  acknowledg- 
ment of  the  existence  of  some  ailments,  which  may  lead  to  the  con- 
cealment of  important  information. 
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A  full  statement  of  the  family  history  includes  the  nature  of  the 
illnesses  (with  the  age  of  the  living)  and  the  causes  of  deaths  (with 
the  age  at  death)  which  may  have  occurred  in  the  patient's  parents, 
paternal  and  maternal  grandparents,  brothers  and  sisters.  It  is 
requisite  at  times  to  ascertain  similar  facts  with  reference  to  aunts, 
uncles,  and  cousins.  It  should  be  borne  in  mind  that  transmissible 
tendencies  may  pass  over  one  generation. 

It  is  important  during  this  inquiry  to  bear  in  mind  that  certain 
diseases  are  either  frequently  associated  or  are  manifestations  of  a 
common  cause.  In  some  cases  there  is  a  curious  alternation  between 
two  diseases,  one  replacing  the  other — e.  g.,  migraine  and  epilepsy. 
This  may  occur  in  the  individual,  or  in  alternating  generations. 

Heredity  may  be  direct,  the  offspring  showing  the  lesions  of  the 
disease  at  birth,  as  in  syphilis.  In  the  majority  of  cases,  a  certain 
stamp  or  type  of  tissue  and  organization  is  transmitted  which  ren- 
ders the  individual  vulnerable  to  special  micro-organisms,  as  in 
tuberculous  subjects,  or  liable  to  perversions  of  the  nervous  system, 
or  prone  to  degenerations  and  disturbances  of  metabolism. 


CONGENITAL  AFFECTIONS 


The  foUou'ing  diseases  and  conditions  may  be  congenital : 

Idiocy. 

Hydrocephalus. 

Tetanus  neoDatorum. 

Myotonia  congenita 
(Thomsen's  disease). 

Infantile  hemiplegia. 

Progressive  muscular  at- 
rophy. 


Malformations. 

Dislocated  hip-joint. 

Angeioma. 

Nicvi. 

Ichthyosis. 

Pemphigiis. 

Sclerema. 

Dermatitis  neonatorum 

Icterus  neonatorum. 


Syphilis. 

Acute  fatty  degeneration 

(BuhPs  disease). 
Achondroplasia. 
Osteomata. 


Htemophilia. 
Hcemoglobinuria. 
Hypertrophy  of  pylorus. 
Atelectasis. 


A  list  of  diseases  and  conditions  which  are  considered  to  be  trans- 
missible in  varying  degrees  follows.  The  bracketed  groups  are  com- 
posed of  those  which  have  affiliations  either  of  conjoint  occurrence 
or  common  causes. 


HEREDITARY   DISEASES  AND  CONDITIONS 


Rheumatism. 
Cardiac  diseases. 
Chorea. 
Nephritis. 
Renal  calculus. 
Emphysema. 
Bronchitis. 
.  Psoriasis. 


Insanity. 

Hysteria. 

Hypochondria. 

Epilepsy. 

Migraine. 

Neuralgias. 

Neurasthenia. 

Many  neuroses. 
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Tuberculoeis. 
Phthisis  pulroonftlis. 
Tuberculous  glands. 
Tuberculous  disease  of  bones. 
Tuberculous  peritonitis. 
Tuberculous  meniogitis. 
I  Hydrocephalus. 

Premature  senility. 

Haemophilia. 

Diabetes. 

Obesity. 

Syphilis. 

Alcoholism. 

Acne. 

Eczema. 

Ichthyosis. 

Psoriasis. 

Leprosy. 

Lichen. 

N«evus. 

Malformations. 

New  growths. 

Arthritis  deformans. 


Gout 

Diseases  of  the  liver. 

Chronic  nephritis,  especially  cirrhotic 

Renal  calculus. 

Angina  pectoris. 

Cardio-vascular  disease. 

Apoplexy. 

Asthma. 

Hernia. 

Dupuytren's  contraction. 
Disseminated  sclerosis. 
Hereditary  cerebellar  ataxia. 
Pseudo-hypertrophic  paralysis. 
Progressive  muscular  atrophy. 
Hereditary  peroneal  atrophy. 
Facio-scapulo-humeral  atrophy. 
Laryngismus  stridulus. 
Tetany. 

Paramyoclonus  multiplex. 
Huntington's  chorea. 
Thomsen's  disease. 
Friedreich's  ataxia. 
Adiposis  dolorosa. 


II.  Age. — Anatomical  structure  varies  with  age,  aud  physiological 
processes  have  peculiarities  which  are  characteristic  of  different 
periods  of  life.  Moreover,  the  effects  of  environment,  occupation, 
habits,  the  beginning  and  end  of  sexual  life,  and  the  wearing  out  of 
the  organism  by  constant  friction,  are  necessarily  manifested  at  vary- 
ing ages.  Consequently  there  is  a  distinct  preponderance  in  the  fre- 
quency of  certain  diseases  or  classes  of  disease  at  special  age  periods. 
The  diseases  of  youth  are  often  the  direct  progenitors  of  those  of  old 
age,  and  the  life  of  the  individual  may  be  a  constant  struggle  with 
diseased  conditions  which  began  in  antenatal  life. 

(1)  Infancy  and  Childhood. — At  this  age  there  is  a  special  liability 
to  digestive  disorders,  because  of  the  relatively  large  amount  of  work 
required  to  meet  the  pressing  needs  of  a  rapidly  developing  organ- 
ism, and  because  of  the  peculiar  susceptibility  to  infection  of  the 
gastro-intestinal  tract  in  children.  Inflammations  of  the  respiratory 
apparatus  are  frequent,  because  of  the  tendency  of  the  cells  of  the 
mucous  membranes  to  undergo  rapid  proliferation  under  slight  and 
unaccustomed  irritations.  Nervous  diseases  and  reflex  disturbances 
are  common  for  the  reason  that  the  cerebro-spinal  and  sympathetic 
apparatus  is  developing,  and  has  not  yet  settled  into  habits  of  regular 
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innervation.  This  is  also  the  age,  above  all  others,  at  which  the  or- 
ganism is  susceptible  to  certain  infectious  diseases — the  exanthemata. 
The  following  diseases  arc  those  which  are  most  common  at  this 
age  period.  Some  are  congenital.  Diseases  mentioned  under  a  given 
head  may  begin  later  than  the  period  under  which  they  are  classed. 


Eczema. 

Intertrigo. 

Impetigo  contagiosa. 

Pem|)hign8. 

8el)orrhoBa. 

Stropliulus. 

Ringworm. 

Maiformations. 

Nfovi. 

Soft  cataract. 

Bronchitis. 

Broncho-pneumonia. 

Laryngismus  stridulus. 

Spasmodic  laryngitis. 

Laryngeal  di])hthoria. 

(Edema  of  larynx. 

Adenoids. 

Post-i)haryngcal  abscess. 

Noma. 

Amyloid  disease. 

Chloroma. 

Rachitis. 

Haemophilia. 

Infantile  scurvy. 

Endocarditis. 

Primary  renal  sarcoma. 

Hypertrophic  cirrhosis  of  liver. 

Diarrhoeal  diseases. 

Intussusception. 

(2)  Puberty  and  Adolescence: 

Acne. 

Seborrhoca. 

Autemia. 

(Ihlorosis. 

Myoma. 

Chondroma. 

Myeloma. 

Exostoses. 

Sacro-iliac  disease. 

Acute  tuberculosis. 


Lumbrici. 

Congenital  syphilis. 

Diphtheria. 

Mumps. 

Measles. 

Roseola. 

Rotheln. 

Scarlatina. 

Cerebro-s])inal  meningitis. 

Varicella. 

Variola. 

Tuberculosis    of    bones    and    lymph 

glands. 
Cretinism.    . 
Idiocy. 
Convulsions. 
Chorea. 
Epilepsy. 
Hydrocephalus. 
Infantile  paralysis. 
Pseudo-hypertrophic  paralysis. 
Progressive  muscular  atrophy. 
Tetany. 

Nodding  spasm. 
Meningitis. 
Friedreich's  disease. 
Thomsen's  disease. 
Little's  disease. 


MoUities  ossium. 

Addison's  disease. 

Diabetes  insipidus. 

Chloroma. 

Myxoedema. 

Exophthalmic  goitre. 

Simple  goitre. 

Disease  of  lymph  glands. 

Catalepsy. 

Trance. 
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Pulmonary  tuberculosis. 

Typhoid  fever. 

Mump8. 

Rheumatic  fever. 

ROtheln. 

Diphtheria. 

Pharyngomycosis. 

(Edema  of  the  larynx. 

Gastric  ulcer. 

Appendiciti-s. 

Myocarditis,  acute. 

Endocarditis. 

(3)  Early  Adult  Age^ 

Acute  rheumatism. 
Endocarditis. 
Pcliosis  rheumatica. 
Pharyngomycosis. 
Acute  tuberculosis. 
Pulmonary  phthisis. 
Acute  yellow  atrophy. 
Typhoid  fever. 
Actinomycosis. 
Gastric  ulcer. 

(4)  Middle  Age: 
Exophthalmic  goitre. 
Myxoedema. 
Dialietes. 

(lOUt. 

Mollities  ossium. 
Addison's  disea.se. 
Cirrhosis  of  liver. 
Acute  yellow  atrophy. 
Weil's  disease. 
Gallstones. 
Gastric  ulcer. 
Stricture  of  rectum. 
Colonic  ulcer. 
Chronic  nephritis. 
Cysts  of  kidney. 
Myocardial  diseases. 
Endocarditis. 
Aneurism. 
Angina  pectoris. 
Dupuytren's  contraction. 
Leuc«emia. 
Pernicious  anaemia. 


Epilepsy, 

Hysteria. 

Acute  dementia. 

Meningitis,  all  varieties. 

Cerebral  emliolism  and  thrombosis. 

Syringomyelia,  beginning. 

Cerebellar  ataxia. 

Friedreich's  disease. 

Spasmodic  spinal  paralysis. 

Periodic  paralysis. 

Spinal  apoplexy. 


Ga.stralgia. 

Myoma. 

Cerebral  embolism. 

Cerebral  abscess. 

Hemorrhage  into  cord. 

Disseminated  sclerosis. 

Syringomyelia. 

Landry's  paralysis. 

Progressive  muscular  atrophy. 

Periodic  paralysis. 


Myoma. 

Epithelioma. 

Carcinoma. 

AjKiplexy. 

IntnuTunial  tumours. 

lfypochoiidria.sis. 

Mclancholiii. 

Psychosis  jwlyncuritica. 

Locomotor  ata.xiu. 

Myelitis. 

Anterior  poliomyelitis. 

Intraspinal  hieniorrhage. 

Syringomyelia. 

Landry's  paralysis. 

Ataxic  [)ar!i[)U'<jria. 

Progressive  niuscular  atrophy. 

Dementia  panilytica. 

Paralysis  agifans. 

Dis-seminati'd  sflerosis. 

Sciatica. 

Paralysis  of  serratus  inagnus. 
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(5)  Old  Age: 

Pruritus.  Myocardial  diseases. 

Ecthyma.  Aneurism. 

Pemphigus.  Angina  pectoris. 

Epithelioma.  Broncho-pneumonia. 

Carcinoma.  Bronchitis. 

Gout.  Cerebral  apoplexy. 

Prostatic  disease.  Pachymeningitis. 

Cataract.  Paralysis  agitans. 

Arteriosclerosis.  Melancholia. 
Gangrene. 

III.  Sex. — Putting  aside  the  diseases  due  to  differences  in  struc- 
ture and  function  between  male  and  female,  there  remain  certain 
maladies  which  occur  more  frequently  in  one  sex  than  in  the  other. 
These  discrepancies  are  caused  mainly  by  the  manner  of  life.  Men 
Buflfer  especially  from  diseases  induced  by  exposure,  hard  physical  or 
mental  work  and  worry,  and  by  the  acquirement  of  injurious  habits. 
Women  lead  an  indoor  life,  and  many  are  harassed  by  household 
and  domestic  anxieties.  If  not  occupied  by  domestic  cares,  or  if 
without  definite  aims  and  interests,  a  habit  of  morbid  self-examina- 
tion is  apt  to  be  formed.  Moreover,  the  nervous  system  in  women 
is  normally  more  unstable  in  its  equilibrium.  Because  of  all  these 
factors,  functional  nervous  diseases  (neuroses)  are  much  more  com- 
mon in  women  than  in  men. 

The  following  list,  which  is  by  no  means  exhaustive,  contains 
some  of  the  more  common  diseases,  classified  according  to  sex  fre- 
quency.    The  figures  are  only  approximate. 

(1)  Males: 

Alcoholism.  Cysts  of  kidney,  2  to  1. 

Gout.  Carcinoma  of  kidney. 

Diabetes  insipidus  and  mellitus,  2  to  1.       Colour  blindness. 

Addison's  disease,  2  to  1.  Heematoma  auris. 

Peliosis  rheumatica.  Exostoses. 

Hajmophilia,  11  to  1.  Angeioneurotic  oedema. 

Ix'ucffimia,  2  to  1.  Dupuytren's  contraction,  20  to  1. 

Pseudo-leucwmia,  3  to  1.  Typhoid  fever. 

Chloroma,  19  to  7.  Cerebro- spinal  meningitii}. 

Hemoglobinuria.  Mumps. 

Diseases  of  larynx.  Actinomycosis,  S  to  1. 

Pneumonia.  Apoplexy. 

Emphysema.  Cerebral  abscess. 

Valvular  diseases  of  heart.  Simple  meningitis,  2  to  1. 

Malignant  endocarditis,  8  to  1.  Pachymeningitis. 

Angina  pectoris.  Bulbar  paralysis. 
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Myocarditis. 

Fatty  heart,  2  to  1. 

Aneurism,  of  all  varieties. 

Aneurism  of  abdominal  aorta,  8  to  1. 

Chronic  gastritis. 

Carcinoma  of  stomach. 

Gastric  cirrhosis. 

Appendicitis,  7  to  8. 

Intussusce  ption. 

Carcinoma  of  rectum. 

Cirrhotic  liver,  3  to  1, 

Weil's  disease. 

Pancreatitis. 

Interstitial  nephritis,  2  to  1. 

(2)  Females: 

Ansmia. 

Chlorosis. 

Erythema  nodosum. 

Lupus  erythematosus,  5  to  1. 

Scleroderma. 

Gastralgia. 

Gastric  ulcer. 

Enteroptosis  and  floating  kidney,  15 

tol. 
Constipation. 
Pulsating  aorta. 
Mucous  colic. 
Stricture  of  rectum. 
Acute  yellow  atrophy. 
Gallstones,  7  to  2. 
Tuberculous  peritonitis,  2  to  1. 


Intraspinal  hemorrhage. 
Spinal  meningitis. 
Landry's  paralysis,  3  to  1. 
Amyotrophic  lateral  sclerosis. 
Progressive  muscular  atrophy. 
Syringomyelia,  2  to  1. 
Paralysis  agitans. 
Pseudo-hypertrophic  paralysis. 
Ataxic  paraplegia. 
Thomson's  disease. 
Dementia  paralytica. 
Epilepsy. 
Hypochondriasis. 


Mitral  stenosis. 

Myxoedema. 

Goitre,  simple  and  exophthalmic. 

Osteomalacia,  30  to  1. 

Diphtheria. 

Pharyngomycosis. 

Acute  dementia. 

Catalepsy. 

Trance. 

Hysteria. 

Neurasthenia. 

Acroparsesthcsia. 

Chorea,  3  to  1. 

Facial  hemiatrophy. 

Adiposis  dolorosa. 

Raynaud's  disease. 


In  women  the  regularity,  profuseness,  and  attendant  pain  of  the 
menstruation,  the  number  of  pregnancies  and  miscarriages  and  their 
sequelse  should  be  ascertained,  for  the  reason  that  deviations  from 
the  normal  in  these  respects  may  be  of  much  importance  as  possible 
causes  of  subsequent  disease. 

IV.  Nationality. — The  susceptibility  or  its  opposite,  immunity, 
possessed  by  certain  races  has  been  commented  upon  by  some 
observers.  Among  these  may  be  noted  the  liability  of  the  Jewish 
race  to  diabetes,  of  the  Scandinavian  and  African  to  phthisis  pul- 
monalis,  and  the  comparative  immunity  of  the  African  to  yellow 
fever. 

V.  Ocoapation. — With  reference  to  the  effects  of  occupation  in 
causing  disease,  it  will  be  found  necessary  to  ascertain  the  details  of 
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llio  patient's  eiiiphn-nu'iit,  wlit'tlu-r  iidive  or  sedentary  in  rlia rafter, 
iiud  wliotlior  or  imt  it  requii-fs  llio  liamlling  or  breathing  of  toxic  or 
irritating  substances.  Possible  overuse  of  tlie  eyes,  playing  wind 
instninifiit*.  and  t]ie  care  of  dorni'stic  iinimul8,  are  other  details  a 
kniMvlfdge  of  vvliich  niiiy  be  useful.  All  previous  occiipatioria  should 
be  ascertained.  It  should  be  remembered  that  the  state  of  health 
sonietinte.s  eiiforees  t!ie  occupation. 

(1)  Diseases  Incident  in  Active  Occupations  : 

AinMirism.  Pnctimoniii.  T{liL>uinntism. 

(2)  Diseases  Incidcut  to  Sedentary  Orcvpafions,  including  Mental 
\rark  : 

IlypoeluindrtAsis. 

Neuroses. 

Oljc.sity. 

Gf)U( . 

I'IcLT  of  Lilt!  stomiich. 

Phtliisis  pulmnnalia. 


-Vtiieitnia. 

('lilorosiN. 
('(insti|itil]oii. 
I)ifr("stiv<'  diHurders. 
GiilLstoiu'R. 
Hieniorrlioids. 


Hysteria. 

(3)  DtMc/ises  Incidcvt  to  Special  Ocriipattona  : 

Pftlffumirri/  phthisic.  —  Accountants,  btntk  -  keepers,  clerks,  compositors, 
priaterfi,  prfssmeD,  nmrble  and  stone  ciUteni,  uiintTs.  Fibmitl  pfitfimt,  or 
diroiiir  IttnjiiriitiH  friiiit  thiml. — ({ritidiT-i,  file  cutters,  potters,  gliiss  jiolisiicrB, 
wool  iiud  ciittaii  spituiiTs,  millers.  Anthnrjr. — Skin  luindters.  Liehm. — 
Groccrsi.  Iwki'rs.  and  bricklayers.  Iiitfninl  uiithrar. — "Wwil  and  rng  sorters. 
Glaiukrii  nnd  M.aitus. — llojitlers.  Act iiufiiiijrtt»U. — ^Oraiii  liandlers.  AsjhtijU- 
lo»'i». — Bird  dealers  and  grain  handlers.  I'tittnam*. — Bird  dealerp.  An<rtnia, 
gnittrir  iilrrr,  ci^inm,  cri/tfiema  iiwloiritiii.  -  Donu'-itic  servant."*  (female).  Yurirott 
Tfiim,  —  ("eiJU'hiupii,  stiop  g'irls,  nnil  tither.s  jiccustiimed  to  lonjf  jniiintcnHnco  of 
the  slMiidin^r  or  part  «tiindiiijf  position.  \['riter*  i-iiim/)  {iwrirrurr'*  jmfm/). — 
Clerks  ami  writers.  St-fili/-  /w/i'Wwrt.  — Uuleliers  luid  sliuiji^luerliiiuse  employees. 
f.'(iw(/«H<"<*r/<M,— Electric-light  workers,  Probably  ciiused  by  actinic  rays.  A'j/t- 
t'lfftinin.  -Miners.  KmphifHfviit. — Players  uptta  wind  instruments.  Inttmmia, 
dynjKlit'ui,  ilhr'iMf  of  Urtr  nnd  kiiln-tnjn,  nfinint/ieniii,  irritnfiU  fimrt,  npnplery, 
itnii  f'liriih/xi*.  —  Uridn  workers.  Ti/pfwiif  ferrr,  juirinionui,  niniiu-ratirtthir  iinil 
rnitil  tlijiriiiw.  morphinr  inn/  foruiiie  /if//«7j».-  Pliysicifins.  I^dil  jxmonimf,  ffoitt. — 
f<rad  miners  and  smelters,  potters,  paintei-s,  ^dns-s-po Ushers,  eilders,  jihunbers, 
dyers,  makers  of  white  and  red  b-ad,  seninstresses  (from  silk  thread  loaded 
witli  acetate  of  letidt,  makers  of  artificial  tlowers.  M(reiirin!  i">iwvufnj.—i'\n- 
nabar  miners,  miikers  of  eheap  biriking  frbvsses  or  mirrors,  makers  of  felt  hats 
(from  the  biith  of  nrid  iiitrnte  or  mercury  used  to  f>roniote  feltinp),  fumers. 
Arnfiikol  /«;/*(/////f^— Wiill-piiper  worki-rs  (fomierlyl,  workers  on  artificial 
flowers  and  fancy  •rlazcd-)m[MT  boxes,  furriers.  I'huKjihoruii  fioimminij. — Match- 
makers.    Chromium  and  zine iM»9onin^.  —  "  Founders'  ague  "  in  brass  foundries. 
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•Jtr foUirle*. — Operatives  in  oil  refineries  and  parnflin  works.  Lttaf- 
fxna*. —Boiler-makers.  CiiisMm  ili-xtnitr. — Divers  iiiid  workers  in  compressed  air. 
Ijiiryngfa}  njmiim. — S|te!«k<'rs,  cornet  and  flute  players.  Cfimic  itr  louif  upamn* 
of  nnr  i»r  mi>re  tjrtrrtititif*. — Typewriters,  pianist.'*,  tclegnipli  o]>enitor8.  vioIiniBts, 
blacksmiths,  tailore  aod  seamstresses,  shocmnkers,  professional  dancers. 

VI.  Residence. — A  knowledge  of  the  place  of  residence  may  be  of 
coiisidt'rahle  importance,  if  not  with  rcgurd  to  diaguosiB,  at  leasl  with 
regard  to  the  prophylaxis  of  future  attacks.  In  tlit*  diagnosis  of  sus- 
pected cases  of  cholera,  yellow  fever,  and  the  pernicious  or  severe 
malarial  feTers,  the  fact  of  tlie  patient  having  visited  or  lived  in 
countries  or  localities  where  they  are  prevalent  may  furnish  a  clew 
otherwise  lacking.  Goitre,  rachitis,  calculus,  cretinism,  dysentery,  and 
lang  diseases  have  at  times  special  affiiiitipK  with  certain  localities. 

The  following  list  comprises  tliu  more  important  geograpliical 
associations  of  disease,  which  may  be  of  diagnostic  value  in  connec- 
tion with  a  patient  fresh  fron»  residence  in  the  countries  named: 

Afrka. — tX-njjruc,  Giiinea-wonii  di^s<•a8c. 

Aj'rua,  Soutli. — Biibaraiii  liii!niittiil>ia. 

^riea.  West  Coast. — Yellow  fever,  frimilKi'sia. 

America,  South. — Chigoe,  ainhum  (negro). 

Aruhia. — Bilharzin  liwimatobia. 

Canadii,  A'rir  JinnunfieA;  Cupf  Breton. — Leprosy. 

China. — Ik'ri-beri,  Itilhar/iu  ha>tnatohia. 

Egypt. — nilharzia  liicmatnbia.  ])!ii<jruc. 

Englittul,  Cerlnin  Counties.     Rennl  calculus. 

Europe,  Large  Cities. — Riichitis. 

jnnKee,  South  of. — Pelliigru. 

Indi/t,  East. — 6flri-l)cri,  Delhi  boil,  dengue,  bilharzia  tiiematobia,  Asiatic 
cholera,  frnmboesia,  Guinea-worm  disease,  ninhnm  (negro). 

Want  TiulUt. — Chigoe,  dengue,  yellow  fever,  fnimba»sia. 

Italy. — Goitre,  cretinism,  pellagra. 

Jiipan. — Beri-beri,  bultouic  plague,  bllliarzia  hicmatubia. 

Maltii. — Malta  fever. 

Mororto. — Plague. 

NapUa. — Malta  fever. 

Nonrtttf. — Le  prosy . 

tipaiu. — Pellagni,  goitre  (Pyrenees). 

Stritierl'ini/,  .Mps. — Goitre,  cretinism. 

Syria.  — Plague. 

Tropkal  lifgionn  w  Omeral, — Kpidemic  dysentery,  [►eriiicioiis  intermittent 
and  remittent  fevers,  acute  hepatitis  and  hepatic  abscess,  leprosy,  fihiria  san- 
guinis hominis. 

Un\tf{i  fit/it.ei>.  Southern  Portion,  eKpecially  the.  Oulf  States. — Pernicious 
intermittent  and  remittent  fevers,  yellow  fever  ui'i<lemic),  dengue,  leprosy^ 
filaria  sanguinis  hominis,  ainhum  (negro). 
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Other  items  embraced  under  the  liead  of  residence  concern  the 
ofFeets  of  elinmte,  city  or  country,  seashore  or  irduiid  resilience,  and 
the  «initary  conditioti  of  dwellings  with  reference  to  ventilation, 
drainage,  heating,  cleanliness,  and  water  supply. 

VII.  Habits. — The  huhits  formed  by  individuals  are  so  closely 
interwoven  with  age,  occupation,  and  rcsidcjice  that  it  is  only  neces- 
sary to  include  here  the  poasiblc  e.vistence  of  alcohol,  opium,  cocaine, 
or  other  drug  addiction.  Diet ;  the  nse  of  tea,  coflfee,  and  tobacco; 
clothing,  sleep,  and  exercise  are  largely  governed  by  the  social  condi- 
tion and  environment.  In  men,  the  habits  as  to  the  frequency  of 
sexual  intercourse  and  a  history  of  early  self-ahuso  require  investiga- 
tion. Ascertain  also  the  kind  and  amount  of  alcoholic  beverages  taken 
and  the  time  of  tiiking — i.  c,  before,  during,  or  between  meals  (with 
reference  to  the  causation  of  sclerotic  changes  in  stomitch,  liver,  kid- 
neys, arteries,  etc.).  How  much  tobacco  is  used,  of  what  kind,  and  in 
what  manner  (with  reference  to  uaso-pharj'ugenl  catarrh,  nervous- 
ness, cardiac  neuroses), 

Both  men  and  women  should  be  interrogated  as  to  the  itniount 
and  strength  of  tea  and  cotTee  tuken  daily.  The  "  tcjuind-bread  '' 
habit  is  mainly  found  in  women. 

VIII.  Previous  Diseases  or  Injuries.— A  knowledge  of  [trior  ill- 
nesses and  injuries  is  of  value,  provided  that  their  date,  nature,  and 
severity  ran  be  nscertained,  for  three  reasons  : 

(1)  The  history  of  a  previous  attack  of  certain  diseases  renders 
subsfquent  attacks  probable.     Among  such  diseases  are  : 


Malarial  fevers. 
Influenza. 

Erysipc'lfiB. 

Diphtheria. 

Pneumonia. 

Acwtc  rheumatism. 

Ton«)lliti!i    (fullicular    and    pblegmo- 

nons). 
Gout. 

Bronchitis. 
Aathma. 


Nrphritis. 

Heniil  eiilic. 

Inlfrmittnit  luxtmofrlobintiria. 

Lead  poisoning  ii'ijIIc). 

Appendicitis. 

Augiira  [HTtoris. 

Neurulf<!ii8. 

Mig^raiiie. 

Delirium  tremens. 

Convulsions  (infantile  or  epileptic). 

Apoplexy. 


(2)  With  other  diseases,  a  previous  attack,  as  a  rule,  negatives 
its  subsequent  occurrence.     Among  these  are  : 

Measles  (not  uniformly).  Typhus  fever. 

Parotitis  (fpidemie).  Variola. 

Pertiisni.-i.  Varioloid.     Varicella. 

Rdtheln.     ^curlatioa.  Yellow  fever.     Typhoid  fever. 

(3)  A  history  of  the  previous  existence  of  certain  diseases  or  in- 
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juries  may  throw  light  upon  present  conditions  which  stand  in  the 
relation  of  sequelce  to  the  primary  ailments.     Examples  of  these  are : 

Syphilis,  followed  by  skin  eruptions,  alopecia,  ulcers,  periostitis, 
gnmmata,  amyloid  diseases,  locomotor  ataxia,  dementia  paralytica, 
and  other  affections  of  the  nervous  system,  arterio-sclerosis,  etc. 
GonorrhcBa,  with  reference  to  gonorrhoeal  rheumatism,  orchitis, 
stricture,  conjunctivitis,  and  pelvic  tubal  inflammations  in  the 
female.  Scarlet  fever ^  with  subsequent  middle  ear  inflammations, 
renal  disease,  and  rheumatism.  Rheumatism,  Initiating  chronic  proc- 
esses which  result  in  valvular  cardiac  lesions,  and  renal  disease; 
also  associated  with  chorea.  Septic  or  suppurating  foci,  leading  to 
subsequent  embolic  or  general  inflammations  of  heart,  lungs,  liver, 
pleura,  or  peritoneum.  Lead  poisoning  causing  gout;  and  gout  or 
lead  poisoning  producing  a  chronic  interstitial  nephritis. 

A  history  of  a  fall  or  other  injury  may  be  of  some  value  in  con- 
nection with  suspected  meningitis,  disease  of  the  spine,  Jacksonian 
epilepsy,  and  arthritis.  A  previous  surgical  operation  may  point  to 
the  possibility  of  a  recurrence  of  the  condition  which  required  oper- 
ative interference. 

(4)  There  are  certain  diseases  of  which  a  diagnosis  should  be 
made  with  caution  because  of  the  infrequency  of  their  occurrence,  or 
the  difficulty  of  their  recognition.  A  provisional  diagnosis  is  justi- 
fied in  many  cases,  bnt  a  positive  diagnosis  of  the  diseases  in  the 
following  list  demands  good  evidence,  not  mere  conjecture.  This 
list  applies  to  the  general  practitioner.  The  specialist  in  certain 
lines  may  and  does  have  a  different  experience. 

Leprosy.  Hsemophilia. 

Scleroderma.  .                                   Peliosis  rheumatica. 

Morphoea.  Banti's  disease. 

Acanthosis  nigricans.  Leuctemia. 

Keloid.  Hodgkin's  disease. 

Lichen  niber.  Chloroma. 

Sclerema.  Myxoedema. 

Trichiniasis.  Pancreatic  disease,  except  carcinoma. 

Actinomycosis.  Inflammation  of  spleen. 

Hydatids  (except  of  liver).                        Cliyluria. 

Psittacosis.  Infantile  haemoglobinuria. 

Paratyphoid  fever.  Atrophy  of  brain  and  porencephalus. 

Noma.  Amyotrophic  lateral  sclerosis. 

Hydrophobia.  Spinal  intermeningeal  haemorrhage. 

Anthrax.  Syringomyelia  and  Morvan's  disease. 

Pharyngomycosis.  Acute  myelitis. 

Glanders.  Hwmatomyelia. 

A.spergillo8iit.  Pseudo-hypertropbic  paralysis. 


mE  LIBRARY.  STANFORD  (/NiVERSITY 


24 


THE   EVIDENCES  OK   DISEASE 


Polymyositis. 
Sjioiniylitis. 
Osleoiiitilacia. 
Myositis  ussiticans. 
OsU'itis  ik'fnrmuius. 
L«?oiituisis  osHca. 

Achondroplasia  (fa-tul  rickets). 

Addison's  diseuae. 

Acute  yellow  utrophy. 

Wfii's  diseuse. 

Doxirocaniia. 

Tuberciilojii!*  of  porieardiiim. 

Pyti-  or  pyopiieumoperic-iiidiiiin. 

AbsceBS.  iiiieurism,  or  riipturt'  uf  hciir!. 

Coronary  tlironibo.sis, 

Priniury  tricuspid  viiUe  losionH. 

Acfjuircd  [iiilinoiiury  vulvi?  lesions. 

Aortic  stenosis  (relulively  rare). 

Aortitis. 

Anciirisni  of  piilmunary  artery. 

PfriartiTil  is  nodo.>iiim. 

Stokes-Adams's  syudrome. 

Fat  emboli<jiu. 


Scapulo-luimt'nil  paralysis. 

Facio-sciipulo-lniiiifral  atrophy. 

Heretjitury  jR-roncal  atrophy. 

Friedreich's  disease. 

Hereditary  cerebellar  at&xia. 

Landry's  paralysis. 

S|)iistie  cerebral  paralysis. 

Adiposis  dolorosa. 

Erytbromelalf^ia. 

Ueynaud'a  disenwe. 

Merulgi.-i  iiartest hetica. 

Acrojiariesthesia. 

Nodding  sjiasm. 

IIimting'toTi's  chorea. 

Duiiiiii's  chorea. 

Athetosis. 

f'ntalepsy, 

Mya.-ithcnia  gravis. 

Ily^tiTia  (in  men). 

Myotonia  congenita. 

Tetany. 

Periodic  paralysis. 

Op]Ulialniu|iU'gia. 


(5)  Thure  is  little  of  diagnostii'  value  to  be  guined  from  the  vary- 
ing statistics  of  the  smmtuil  prrrtilcnn'  of  tiiseast;  beyotid  the  broad 
statement  that  diarrhival  diseases  iircdoitiinate  diinnfj;  the  summer 
months,  while  pulmonary  disonlerH  and  rhetiiiintie  iilTiKrlious  are  most 
prevuU'iit  ill  the  winter  luid  eiirly  spring.  Zytriotir  diseases  oectir  in 
hirgest  niiinher  <iurin{j  thi'  eold  seu.son,  lutl  thiij  is  to  be  explanied 
rather  by  tlie  opening  uf  the  s<'liouls  itnd  the  closing  of  house  win- 
dows than  by  the  effect  of  seiiaon  per  w.  Typhoid  fever  has  a  notable 
seasonal  incidence  iu  the  atituiiin  niontht;. 

(())  It  may  be  mentioned  here  that  eertain  diseases  either  begin 
or  show  an  exacerbation  of  »ymptoins  at  sperhtl  diurnnl  pniods. 
Bronchial  asthma  is  apt  to  make  its  onset  or  to  intensify  iu  Bcverity 
in  tlie  early  morninf,'  hours;  spasmodic  croup,  as  well  as  diphtheritic 
stenosis  of  the  tarynx,  between  10  and  VZ  at  night.  The  suffering 
from  painful  iliseascs  is  nsm^lly  worse  at  night,  and  in  febrile  disor- 
ders tlie  temperature  generally  reaches  its  highest  point  between  7 
and  8  p.  .m.  Thf  paroxysuia  of  whoojiing-cough  are  more  frequent 
and  severe  at  night.  The  pain  due  to  diseases  of  the  bones  and 
Joints  presents  a  nocturnal  aggravation. 

(7)  It  is  well  to  remember  that  some  ailmputs  present  a  more  or 
less  regular  p>'rimUfit>j  t>j'  recurrence.     Among  these  are  neuralgias, 
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mipraino.  peeudo-angiim,  epilepsy,  periodic  paralysis,  relapsing  fever, 
tnalariul  infections,  iiloeriitive  enilocarditis,  paroxysnuil  haemoglobi- 
naria,  pyelo-nephritis,  bronoliial  asthma,  and  menstrual  disorders. 

(8)  A  history  of  aUoltdi»m  is  important  as  explanatory  of  the 
presence  of  the  following  diseases;  in  their  prognosis;  or  as  sug- 
ges'iive  in  regard  to  their  possihle  oconrrenfe  in  a  given  individual: 
Myocarditis,  arteriosclerosis,  aiicurisni,  cirrhosis  of  liver,  chronic 
pharyngitis,  chronic  gastritis,  pneumonia,  emphysema,  tuherculoeis, 
chronic  nephritis,  apoplexy,  delirium  tremens,  neuritis,  pacliymen- 
ingitis,  Korsakoff's  disease,  and  gout. 

(9)  The  following  diseases  are  essentially  chronic  (figures  from 
Leftwich) : 

Chorea  (1  to  4  months).  Acromegaly  (10  to  20  years). 

DemeDtia  paralytica  (raontha  to  years).  £xo[)litlialrnic  fjoitrc  (irionths  to  yeiu^). 

Iiiiopathic  mris<'ulRr  atrophy  <ycars).  Ail<iisi>n*s  dkscnse  (2  to  3  years). 

Locomotor  ataxia  (1  to  many  years).  LymphiKleiiomn  (2  years). 

Chronic  myeliti.-;  (0  months  to  10  years).  I,cucn>n)iii  (((  months  to  7  years). 

Dis-seminated  sclerosis  (5  to  10  years).  Interstitial  ncphritirt  (4  to  10"joar8). 

Syringomyelia  i5  to  30  years).  Amyloid  diseiuie  (years). 
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SECTION  rr 

THE   HISTORY   OF  THE  PRESENT   ILLXESS 

It  is  desirable  to  obtain  a  full  and  accurate  history  of  the  present 
illness,  as  in  all  ca.se6  it  is  niore  or  less  necessary,  in  some  aVisolutely 
essential.  The  greater  part  of  this  history  is  subjective,  but  there 
may  have  been  some  symptoms  suiViniciitly  objective  to  have  been 
observed  by  the  patient,  such  as  cedenia  or  hemorrhages. 

It  is  in  obtaining  this  history  that  the  largest  draughts  are  made 
apon  the  tact  and  experience  of  the  physician.  The  patient  may  be 
one  of  the  odd  people  from  whom  it  is  difficult  to  extract  more  than 
a  monosyllabic  answer,  or  may  be  so  talkative  that  a  question  is 
slipped  in  only  after  patient  waiting  for  a  pause.  Dense  ignorance 
may  be  an  obstacle,  so  also  may  false  modesty  or  shame.  Exaggera- 
tion of  symptoms,  a  not  uncommon  failing,  must  be  guarded  against; 
less  often  its  opposite,  a  stoic  jiride  in  making  light  of  paiu.  These 
and  other  difficulties  (e.  g.,  malingering)  require  the  exercise  of  some 
skill  in  the  art  of  cro.ss-examination. 

Except  in  the  case  of  suspected  malingering,  where  the  answer 
may  flatly  contradict  the  alleged  condition,  lending  questions  are  to 
be  avoided,  especially  with  impressionable  or  ignorant  putiente.     For 
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instance,  it  is  better  to  say,  "  Did  you  have  any  pain  in  the  head  ?  " 
than  "You  had  pain  in  the  head,  did  you  not?"  The  first  ques- 
tion is  a  simple  interrogation,  which  may  elidt  the  reply,  "Yes"  or 
"No.*'  The  second  almost  forues  the  answer  "Yes."  Care  is  to 
be  taken  lest  the  patient's  story  should  be  too  narrowly  limited, 
otliorwiso  a  knowledge  of  important  symptoms  may  not  be  gained. 
It  is  better  to  expend  additional  time  and  patietiee,  which  may  be 
utilized  in  a  earefu!  seanniiip  of  the  {^etieral  ajipearanre,  behaviour, 
and  temperament  of  the  j)atient,  than  to  miss  a  i)0S8iljly  vital  point 
in  the  history. 

Tlie  physician's  object  in  llits  portion  of  the  examination  is  to 
gain  a  clear  eoneeption  of  the  origin  and  eour.^e  of  the  disease  up  to 
the  present  time.  The  inquiry  shouUi  therefore  he  conducted  with 
reference  to  the  following  points: 

(1)  Possible  Exeiting  Causes. — The  most  important,  with  refer- 
ence to  early  dia^osis,  is  a  known  exposure  to  some  infections 
disease.  Other  causes  of  consequence  are  fatij^ue  of  mind  or  body, 
dietetic  imprudences,  toxic  agents,  and  chtllinj^  of  the  V»ody  or  "  tak- 
ing cold."  This  hist  factor  is  frequently  assigned  by  patients  as  a 
eatisfaetory  etiological  explanation  of  the  most  diverse  ailments,  and 
is  a  convenient  sulwtitute  for  other  deniofistrahlo  eauHCH. 

{2)  Date  and  Manner  of  Onset. — A  definite  statement  of  the  time 
of  onset  will  generally  place  the  diaciise  in  one  of  two  categories, 
acute  or  chronic.  Nevertheless  it  must  not  bo  forgotten  that  an 
acute  attack  may  1)0  an  expression,  perhajis  the  first,  of  some  umler- 
lying  and  causal  disease  or  condition  ;  for  instance,  ursemic  convul- 
sions in  renal  disease.  As  a  rule,  however,  acute  diseases  begin  sud- 
denly, white  witli  chronic  maladies  a  long  period  may  ehipse  before 
the  symptoms  force  themselves  upon  the  attention  of  the  patient. 
Lobar  pneumonia  and  cirrhosis  of  the  liver  may  bo  cited  as  illustra- 
tions, respectively,  of  acute  and  chronic  disea.ses. 

The  nuinner  of  onset  should  be  accurately  ascertained,  strictly 
separating  the  symptoms  which  initiatetl  the  attack  from  tliosc  which 
appeared  at  a  later  period,  for  otherwise  their  relative  importance 
may  not  be  appretiated. 

Closely  connected  with  the  date  and  manner  of  onset  are  the — 

(3)  Subsequent  Symptoms  in  the  Order  of  Appearance  up  to  the 
Present  Time. — The  value  of  a  strict  chronological  history  of  the 
symptoms  which  succeed  the  onset  of  any  disea.se,  can  n<vt  be  over- 
estimated. In  some,  as  typhoid  fever,  the  diagnosis  may  depend 
largely  upon  the  order  of  evolution  of  the  present  symptoms.  Each 
symptom  should  be  elicited  and  the  time  of  its  appearance  homo  in 
mind. 
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(4)  Sjrmptoms  now  Present. — The  present  suflerings  and  com- 
plaints of  the  patient  should  he  attentively  listened  to,  as  in  connec- 
tion with  previous  symptoms  they  may  determine  the  direction  of 
the  first  step  in  the  special  objective  examination.  Thus,  a  colicky 
pain  in  the  abdomen  will  prompt  an  immediate  palpation  of  the 
appendical  region.  Moreover,  the  present  condition  may  demand 
instant  palliative  or  other  treatment,  as  in  pulmonary  hemorrhage, 
before  the  physician  is  able  to  proceed  with  his  special  investigations. 

One  thing  more  is  needed  to  complete  the  antecedent  history — 
namely,  information  as  to — 

(5)  Previons  Treatment. — It  is  rarely  possible  to  obtain  reliable 
information  in  regard  to  previous  treatment.  The  statements  of 
patients  with  reference  to  the  therapeutic  agencies  used  by  previous 
physicians  are  ordinarily  quite  untrustworthy.  But,  if  such  knowl- 
edge can  be  obtained  from  authoritative  sources,  it  may  be  of  con- 
siderable value.  Thus,  certain  symptoms,  otherwise  unaccounted 
for,  may  be  explained  as  due  to  the  administration  of  certain  drugs 
(acne  from  bromides,  dilated  pupils  from  atropine,  etc.).  The  "  thera- 
peutic test"  may  have  been  applied,  and  the  result  weigh  for  or 
against  a  certain  diagnosis  (quinine  in  malaria,  in  the  absence  of  a 
blood  examination ;  mercury  and  iodides  in  suspected  syphilis). 


SECTION  m 

DIAGNOSTIC  INDICATIONS  FROM   THE  GENERAL 
APPEARANCE 

The  general  appearance  is  studied  with  reference  to  the  dress, 
height,  and  weight;  amount  and  character  of  adipose  and  muscular 
tissue ;  complexion,  colour  of  hair  and  eyes ;  diathe^sis  and  cachexia. 

I.  Dress  and  General  Behaviour.— An  occasional  hint  may  U: 
derived  from  the  clothing.  Omission  to  use  fastenings  which  may 
be  needed  for  common  decency,  the  coat  or  tronserH  buttoned  with 
the  wrong  buttons,  a  vest  soiled  with  droppings  of  fof>d,  may  indi- 
cate the  mental  enfeebleraent  of  a  psychosis  or  chronic  alcoholism. 
Clothing  wet  and  of  an  ammoniacal  o<lour  is  found  in  cases  of  incon- 
tinence of  urine  and  cystitis.  Diabetic  urine  in  drj-ing  may  hrave  a 
white  deposit  of  glucose.  The  patient  may  \>e  so  crowde<l  and  bulg- 
ing in  his  clothes  as  to  suggest  a  recent  rapid  increase  of  bulk  from 
obesity  or  general  dropsy.  The  shoes  may  be  left  f»artly  or  entirely 
unfastened  from  forgetfulness,  gout,  rheumati>im,  or  o.'<lema ;  or  Hlit 
for  similar  reasons,  or  because  of  corns,  bunions,  or  injury ;  or  worn 


more  on  one  side,  or  in  front,  or  at  the  heel,  because  of  paralysis, 

I  deformity,  or  disease  of  the  joints. 

lu  meeting  people  unprofessioiially  one  forms  an  unconscious 
judgment  of  ebaracter  and  peculiarities  basyd  upon  the  observation 
of  small  detaild  of  behaviour.  These  judgments  are  often  useful 
outside  of  strictly  technical  lines  in  estimating  the  value  of  infor- 
mation received,  its  reliability,  completeness,  and  freedom  from 
exaggeration.  The  furtive  look  and  the  inability  to  meet  squarely 
the  eye  of  tim  pliy.siciun  may  indicate  mental  weakness,  morbid 
suapicion,  or  an  intention  to  deceive.  This  manner,  however,  is  not 
always  to  be  interpreted  as  stated,  for  there  are  absolntcly  upriglit 
people  who,  liecause  of  ingrained  timidity  or  ba.shfuliu'S.<,  will  present 
a  most  striking  but  quite  baseless  hangdog  manner  and  e.icpression. 

I        IJ.  Height  and  Weight  should  be  ascertained,  if  praetieable,  by 

factual  measurenu'ut,  but  the  statements  of  the  patient,  and  the 
rough  estiiuate  which  nuiy  be  made  by  the  eye,  are  sufficient  for 
diagnostic  purposes.  Height  is  qualified  by  the  adjectives  dwarfish, 
short,  medium,  tall,  very  tall.  Similar  rjualifying  terms  with  refer- 
ence to  weight  comprise  cniijciated,  thin,  spare,  medium,  stout, 
obese.  When  emaciation  is  e-vtreme,  and  attended  with  a  general 
failure  of  strength  and  vitality,  it  is  called  marasmus. 

.  The  relation  of  height  to  weight  is  by  no  menus  a  fi.Ked  ratio,  and 
is  of  little  consequence  in  diagnosis.  Very  considerable  variations 
may  exist  without  indication  of  disease  and  without  creating  a  pre- 
disposition thereto.  An  abjiormally  large  di.nparity,  other  things 
being  equal,  shows  that  the  balanre  of  nutrition  is  disturbed,  and  in 
consequence  the  chances  of  longevity  are  lessened. 

HEIGHT-WEIGHT 

5  feet    0  inches  in  height  should  weigh  115  pounds, 
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ADIPOSE  AND  MUS<-ULAll  TISSt'E 

Altliongh  the  weight  of  the  bodj-  iit  (iny  one  time  has  compara- 
tively little  diagnostic  value,  it  ia  otherwise  with  increase  or  loss  of 
weight  08  compared  with  former  measurements.  C'liange  in  the 
1  weight  of  the  body,  especially  in  some  chronic  diseases,  such  as 
tuberculosis,  is  in  most  cases  a  reliable  index  of  the  tendency  of 
the  malady,  progressive  loss  indicating  an  advance  of  the  disease, 
while  progressive  increase  in  weight  follows  a  lessened  activity.  In 
this  connection  it  is  important  to  remember  that  general  anasarca, 
ascites,  and  bulky  abdominal  or  other  tumours  may  cause  a  mislead- 
ing LmTease  of  body  weight. 

In  general,  persons  of  moderate  height  and  weight  art'  best 
adapted  to  pass  successfully  through  the  ordinary  trials  of  life  and 
the  extraordinary  ordeals  of  disease.  Bnt,  just  as  the  tiiin,  "wiry " 
individual  may  accomplish  an  enormous  amount  of  work  without 
excessive  fatigue  and  emerge  triuinpliiintly  frotii  severe  illness,  so 
there  are  stout  (in  Uie  sense  of  obe«^e)  aiul  hearty  people  who  decline 
to  grow  thin  or  to  be  worn  out  or  to  degenerate,  atui  will  live  to  old 
age  in  spite  of  serimis  ititite  diseases. 

III.  Amount  and  Character  of  Adipose  and  Muscular  Tissue.— The 
enbcutaneous  fat  is  a  largo  element  in  the  weight,  formally  it  ia 
distributed  quite  equally  over  the  body,  hut  muy  arcuniulute  excess- 
ively on  some  particular  ]vart,  espcciiilty  the  idulonicn.  In  wonu*n 
after  the  menopause,  and  Iti  men  after  the  age  of  45,  there  is  fre- 
quently a  marked  increase  in  its  amount.  This  increase  ia  most 
commonly  seen  in  sedentary  ptraons  who  consume  large  quantities 
of  food,  although  not  uneommonly  it  appears  to  be  an  inherited 
tendency.  The  quality  of  the  subcntanenus  fat  is  to  be  estimated 
by  the  touch:  good,  if  firm  atid  eliistie  ;  poor,  if  soft  ami  fluliby. 

Loss  of  weight  is  ordiiiurily  first  observed  as  a  diminution  of  the 

■abcntaneous  fat.    When  this  iliminution  is  extreme,  tlie  skin  becomes 

Joose,  owing  to  the  loss  of  its  foundation,  is  wrinkled,  and  ran  l>e 

^raised  in  folds.     On  the  other  Fuunl,  in  nliese  jierscuia  the  skin  may 

be  overstretched,  so  that  lines  resembling  the  familiar  liiiea;  albicautes 

of  pregnancy  can  be  seen  upon  the  buttocks  and  iibdomen. 

The  niusclfii*  may  be   large  or  small   as  cnmpnred   to  the   bones. 

Size,  however,  is  not  of  so  mueli  importance  as  quality.     It  is  better 

to  possess  muscles  which  are  soft  and  of  moderate  hulk,  but  yet  firm, 

.elastic,  and  quick-acting.     Flabby,  relaxed,  tinn.  lurge,  small,  are  the 

terms  employed  in  describing  the  quality  of  nuiseles. 

The  boMs,  by  comparison,  may  be  large,  thick,  and  prominent, 
or  small,  slender,  and  ineonsiiic-uous.  To  a  ronsiderable  extent,  the 
visibility  of  bony  angularities  depend.-*  upon  tlie  amoiuit  of  subcutii- 
neons  fat.      The   characteristic  rounded   curves   of   well-developed 
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wom«u  and  cbiklreii  arise  not  ouly  from  tin?  smaller  bones,  bat  also 
from  the  tbicker  L^uveriiig  uf  ftittj  tissue  wliitli  U-loiigs  normally  to 
the  sex  ami  age. 

Spw^ial  (loformitiefi  and  altorationa  in  tlii'  filiu|M>  of  Ibc  skeleton, 
either  in  whole  or  in  jmrt,  are  ciiused  by  uertain  tnurbitl  processes,  and, 
with  atJBOciated  symptoma,  constitute  recognised  forms  of  disease. 

Till-;  DiAGN'osTK.'  Import  of  Changes  in  Wright 

As  alterations  in  weight  are  largely  dependent  upon  changes  in 
tlm  volnnn.'  of  the  «iibculiiriC(>ti«  f;it  nod  the  iiiiisrlcs,  it  is  jn'oper  to 
6)itiiinari;;e  the  principal  conditions  in  wbitdi  the  weight  progressively 
increases,  progressively  decreases,  or  remains  stationary,  omitting 
normal  conditions  (rieh  food,  sedentary  life,  middle  age,  menopause; 
or  hardships  and  poor  food). 

It  is  siaitonari/  or  increases  slightly  in  ehloro-ana^mia,  and  slight 
continuous  or  frerjuently  recurring  licniorrhages,  as  from  bli^cding 
Jiemorrhoids. 

It  proffressi'vclif  incrt'rtses  in  pathological  obesity;  often  also  in 
alcoholism,  rachitis,  adiposis  dolorosa,  myxtedcnia,  cretinism,  demen- 
tia, pst'udohypertrophic  paralysis,  and  disstminaied  sclerosis. 

It prvgrfssivt'ltf  tliminishts  in 
Addison's  diswise,  Mi»ru,<nnL«i, 

HjKlerifsil  anorexia,  Stricture  of  ei*r>p1iagu!», 

('itnf:cr,  Obstnictioii  of  [lytonis, 

I>ial)etes  feapecially),  I'letT  of  atoumt'li, 

<'Jiri)iiit':  dinrrlifva,  Chronic  .su|i|iiirHtiuiirt, 

Loug-coiitimitd  fevers,  Obstruction  of  tliorriuie  duct, 

Prolonged  liiclation,  Tulwrculosia  (all  varieties). 

As  a  symptom, progressive  emaciation  is  most  important  in  chronic 
diseases,  and  during  convalescence  from  acute  diseases.  Continuing 
loss  of  weight  in  the  latter  case  may  point  to  ajiproaching  or  co- 
existing chronic  disease. 

IV.  The  Conformation  of  the  Body. — From  the  purely  aasthetic 
point  of  view  the  painter  or  sculptor  rarely,  if  ever,  finds  a  figure 
corresponding  to  the  ideal  which  is  in  his  mind.  Certain  of  the  im- 
ported photographs  used  as  a  bsisis  for  illustrative  diagrams  in  this 
vnliime  have  been  made  from  professional  models,  and  yet  in  nearly 
all  there  are  obvious  defects  when  a  comparison  is  made  with  the 
acknowledged  niasterpiece.s  of  ti^'urc  painting. 

From  tlie  medical  point  of  view  one  may  rather  easily  recognise 
certain  abnormalties  in  the  configuration  of  the  body  which  arc  {a) 
congenital  and  predispose  toward  disease,  or  (A)  acquired  as  results, 
and  are  signs  of  disease. 
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(n)  There  nre  two  congeiiit4il  types  of  body  whicli  predispose  to 
disease. 

1.  Tall,  thin  eiibjcctis,  with  small  bones,  slender  ribs,  and  a  long, 
nurrow  thorax,  are  predisposed  toward  tuberculous  disease  of  the 
liingrs. 

;;.  Short, stout,  thick-boned  jjersonsare  predisposed  toward  obesity 
and  its  attendant  evds.  If  the  thorax  is  wide  and  round,  emphysema 
is.liable  to  occur,  although  this  shape  of  chest  is  more  often  a  con- 
sequence than  a  cause. 

(b)  Certain  abnormalities  of  shape  result  from  the  following  dis- 
eases {q.  v.):  Rachitis,  acromegaly,  myxcedema,  pulmonary  osteoar- 
thropathy, osteitis  deformans,  and  osteomalacia. 

The  colour  of  tlie  hair  an*l  eyes  is  of  little  importance,  but  it  is 
of  serrice  in  forming  a  complete  conception  of  the  case  to  note  the 
"complexion."  Light  or  blonde,  dark  or  brunette,  iudeterminute, 
may  be  employed  as  qualifying  terms  in  the  white  races.  The  colour 
of  the  hair  and  its  amount  {q.  v.)  as  symptoms  are  considered  else- 
where. 

V.  Diatheses  and  Cachexias. — There  are  some  differences  among 
lexicographers  as  to  the  meaning  of  the  terms  diathesis  and  cachexiu. 
Following  and  defining  the  modern  usage,  it  is  to  be  understood  that 
diathf.in)i  refers  to  a  congenital  habit  of  body,  and  cachexia  to  a  con- 
dition of  ansemia  and  debility,  as  follows  : 

I.  Diathesis. — A  diathesis  is  a  congenital  condition  or  habit  of 
body  which  predisposes  to  certain  constitutional  or  local  manifesta- 
tions of  disease. 

Tlie  recognition  of  a  diathesis  is,  jib  a  rule,  dependent  upon  the 
presence  of  a  certain  disease,  or  a  history  of  its  past  occurrence  in 
the  indiridual.  After  the  history  is  taken  and  the  examination  com- 
pleted, it  is  of  service  in  conveying  an  idea  of  the  imtieiit  and  the 
general  trend  of  his  pathological  life,  to  state  the  diutliesis  with  its 
qualifying  adjective.     The  qualifications  are  as  follows : 

(fl)  (ionty,  Arthritic,  Uric-iuid,  or  Lilhwuiic  Diatheaiti. — A  dis- 
position to  gout  and  its  sequent  renal  and  cardio-vascular  <banges — 
aneurism,  angina  pectoris,  and  cerebral  hemorrhage.  The  piiysical 
characteristics  of  the  individual  of  this  diathesis  are  said  to  be  a 
robust,  well-<leveloped  body,  florid  face,  thick  hair,  and  good  teeth, 
hearty  appetite,  good  digestion,  and  a  strong  heart  with  high-pres- 
sured arteries. 

(i)  TutjrrrvfoitH  {Phfhtsical,  S'f ruinous.  Scrofulous)  Diti/he.fin. — 
A  habit  of  body  which  is  vulnerable  or  predisposed  to  tuberculous 
disease  of  glands,  bones,  or  other  forms  of  tuberculous  infection. 
The  older  writera  recognised  two  types  which  are  not  infrequently 
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wen  in  cliiSHical  pcrfw^tiotv — viz.,  t!ie  tuherouloiis,  with  ova!  face, 
bright  eyes,  delicate  skin  and  colouring,  and  long,  slender  bones; 
and  tlic  strunitmA,  witli  a  lu'avy,  rtuind  face,  tliick,  nuuldy  skin, 
lumpy  figure,  and  thick  bones. 

(c)  Catarrhal  IHathesis. — There  are  many  persons  who  appear  to 
be  HO  liable  to  vuriuiis  chronic  inflammations  of  mucous  membranes 
that  it  is  convenient  to  cluiraeterize  them  as  belonging  to  the  catar- 
rhal diathesis. 

(f^  Fatfji  fh'iif/iesif)  (Bazin). — A  term  a[»p]ied  to  those  who  are 
obliged  to  buttU'.  oftentimes  un8U<ces8fuUy.  against  a  tendency  to 
pathological  obesity  and  fatty  overgrowth. 

(f)  Jifnumrtfir  Duiffi^sis. — A  predisposition  to  various  rheumatic 
allections — an  indefensible  but  useful  term. 

(/)  Hemorrhagic  Diuthesis. — The  equivalent  of  hannophilia 
iq.v.). 

(g)  Neuropathic  Dittthesis. — A  predisposition,  frequently  hered- 
itary, to  diseases  of  t!ie  nervous  system,  most  commonly  the  various 
neuroses.  It  ia  among  this  class  that  drug  idiosyncrasies  are  moat 
apt  to  be  encountered.  The  diatheses  o,  rf,  e, /,  and  g  can  not  be 
Baid  to  jvresent  physical  traits  whiuh  are  in  any  degree  characteristic. 

(//)  Status  LtfitijiJiniiruH. — Under  diatheses  may  be  classed  the 
status  lymphaticus  (lympliatiem),  a  condition  not  often  encountered, 
occurring  mainly  in  chUdren  and  3'oung  per.sons.  The  lymph  glands, 
especially  tlie  pharyngeal,  thoracic,  and  abdoniiua!,  are  universally 
enlarged ;  the  lymphoid  marrow  of  the  bones  is  increased  in  amount 
and  red  marrow  may  replace  the  yellow  marrow  in  young  adults; 
the  thymus  ghiml  and  the  spleen  are  enlarged;  and  there  is  defi- 
cient development  (hypoplasia)  of  the  heart  and  aorta.  The  body 
as  a  whole  is  undeveloped,  and  in  shape  retains  many  of  its  infan- 
tile characteristics.  Huchitis  freijuetitly  co-exists.  Such  iiulividuals 
have  a  very  small  power  of  resistance,  and  sudden  death  may  occur 
either  without  apparent  cause  or  as  a  result  of  ailments  or  causes 
which  are  ordinarily  attended  by  danger— e.  g.,  uue.icpccted  death 
during  convjdescence  from  infectious  diseases;  sudden  and  inex- 
plicable deaths  in  children  ;  or  while  bathing;  or  during  anaesthesia; 
or  following  the  injection  of  diphtheria  antito.xine. 

2.  Cacliexia. — A  yellow,  waxy  face,  associated  with  anaemia,  gen- 
eral debility,  and  more  or  less  emaciation,  are  the  characteristic  signs 
of  a  condition  which  is  spoken  of  as  " cachetic,"  or  a  "cachexia." 
The  aniemia  and  the  yellow  or  brownish-yellow  colour  of  the  skin  are 
the  indispensable  signs  of  this  condition.  It  is  usually  associated 
with  some  grave  organi<'  disease  or  a  chronic  poisoning  of  the  blood. 
While  the  meaning  of  the  word  is  somewhat  vague,  yet  to  the  physi- 
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cian  of  considerable  experience,  like  sonie  other  terms,  us  "  ver}'  ill," 
"sinking,"  "collapse,"  it  expresses  very  gniphically  a  state  which 
would  otherwise  require  many  words  ot  description,  and  the  recogni- 
tion of  which  is  often  of  diagnostic  value. 

The  various  cacbexiffi  of  a  more  or  less  well-defined  character  and 
importance  are  as  follows  : 

(<j)  Cancerotis  Carhexia. — Debility,  emaciation,  anteniiu,  uml  a 
dirty  yello\rish,  yellowish-bro^Fn,  or  brown ish-green  complexion. 

(d)  Syphilitie  Cachexia. — Pronounced  aua'niia,  Avith  a  nuiddy 
pallor,  and  perhaps  a  light  yellowish  tint  of  the  skin  and  conjunc- 
tirw. 

(c)  Malarial  or  Paludal  Cachexia. — Puffy,  pallid  face,  profounil 
isemia,  and  a  greatly  enlarged  spleen  (ague  cake).  There  imiy  be 
bronzing  and  discoloration  of  the  skin  and  general  oedema. 

(rf)  Cachexia  Strumipriva  (Kckher). — A  condition  of  anaemia  and 
myxoedema  resulting  from  the  total  extir]»ation  of  the  thyroid 
gland,  and  attended  by  peculiar  nervous  phenomena. 


SECTION  IV 
POSTUBE  IX   BED— MODE   OF  MOVING— GAIT— STATION 

INSPECTION  may  reveal  certain  facts  in  regard  to  the  posture 
and  the  movements  of  the  patient,  wliicli  may  be  of  little  value  or 
may  furnish  important  suggestions  as  to  the  general  condition  of  tlie 
patient  or  the  nature  of  the  disease. 

I.  Posture  in  Bed. — The  patient  usually  takes  to  bed  in  aiMite  ill- 
neee  or  in  chronic  ailments,  because  of  general  weakness  or  some 
special  interference  with  the  use  of  the  limbs,  as  in  certain  diseases 
of  the  nervous  system.  Remembering  that  many  persons  in  health 
habitually  assume  certain  attitudes  while  in  bed,  iiiid  that  their  cus- 
toms in  this  respect  may  not  be  changed  by  illness,  the  postures 
aasamed  in  disease  and  their  diagnostic  assotintitms  are  : 

(a)  The  dorml  strong  or  active  posture,  in  which  the  patient  lies 
upon  the  back  comfortably  and  without  constraint.  It  is  seen  in 
health,  and  in  slight  illness  unattended  with  great  pain. 

(J)  The  dormil  inert  or  passive  posture.  The  patient  lies  upon 
the  back,  but  is  constantly  slipping  toward  the  foot  of  the  bed, 
thereby  putting  the  body  in  a  posture  wlncli  is  uncomfortable,  find 
which  interferes  with  the  respiratory  niovenieiits.  It  is  observed  in 
conditions  of  great  weakness,  most  frequently  in  the  acute  infectious 
diseases.     It  is  especially  characteristic  of  typhoid  fever,  even  at  an 
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early  period,  becauso  of  the  nmrkt'd  muscular  weakness  and  mental 
apathy  so  characteristic  of  this  disease. 

(f)  A  n't/itl  ihirml  positioti,  with  both  legs  dntwii  up,  in  order  to  di- 
minish abdoinitiiil  tension,  is  the  rule  in  general  peritonitis  luul  in  many 
cases  of  pelvic  peritonitis.  In  appeudical  peritonitis  the  right  leg  alone 
may  he  flexed.     In  hip  disease  also  there  is  flexion  of  one  knee. 

((/)  The  patient  may  lie  upou  tbti  side^  and  the  manner  of  lying 
may  be  active  or  passiTe,  as  in  the  dorsal  position. 

Patients  having  aeiite  afTectioiia  of  tlie  chest  usually  lie  upon  the 
affected  side  to  liniit  the  movements  of  the  alTeeted  side  and  lessen 
the  pain  caused  by  pleural  friction,  as  well  as  to  afford  greater  free- 
dom of  compensatory  motion  to  the  healthy  side.  Moreover,  if  a 
large  pleural  effusion  exists,  the  pressure  due  to  its  weight  will  not 
biirtk'ii  the  heart  and  the  healthy,  uueoni pressed  lung.  The  posture 
of  a  patient  with  a  cavity  in  the  lung  is  of  some  siguificaneo,  that  posi- 
tion being  chosen  which  brings  the  opening  of  the  cavity  uppermost, 
tiuis  ullnwiug  secretions  to  accumulate  and  be  disi-harged  at  infrequent 
intervals  instead  of  constantly  trickling  into  the  bronchia!  tubes  and 
causing  an  incessant  irritating  cough.  The  rule  of  lateral  decubitus 
is  not  iuvarialile,  as  tlie  patient  may  find  other  positions  pa'eferable. 
In  sciatica  the  subject  usually  lies  upon  the  unaffected  side. 

The  lateral  position  with  the  legs  drawn  up  to  meet  the  trunk 
{the  "coiled"  posture)  is  seen  in  meningeal,  cerebral,  and  cerebellar 
disease  (due  to  spasm),  hepatic,  renal,  and  intestinal  colic. 

(fi)  OpiHdiofnHHK. — This  is  the  name  given  to  an  uncommon  dorsal 
position  in  which  the  body  rests  upon  the  head  and  heel.s,  the  trunk 
being  arched  u[nv!inl.  It  is  observed  in  slryijinine  poisoning,  teta- 
nus, and  unemia,  as  well  as  in  some  peculiar  rniinifestationa  of  hys- 
teria and  hystero-epilepsy.  A  nitHJifiratiou  of  this  position  is  ob- 
served in  the  characteristic  coutruclion  nf  (lie  posterior  neck  mu.sidcs 
in  meningitis,  whereby  the  back  of  the  head  bores  into  the  pillow. 

(/)  Emprosthotoniis. — An  attitude  in  which  the  upciirvcd  iKuly 
rests  face  downward  upon  the  forehead  and  feet.  It  is  the  oppo.site 
of  opisthotonus  and  is  rarely  seen,  but  may  he  ohserved  in  tetaiuis, 
Btrychuiue  poisoning,  paralysis  agitaiis,  and  cerobro-spinal  meningitis. 

The  prone  position,  without  tonic  contraction  of  the  mnscles,  is 
occasionally  witnessed  in  the  various  forms  of  colic,  the  patient  usu- 
ally lying  with  the  abdomen  resting  upon  a  pillow  or  bolster  in  order 
to  secure  firm  abdominal  pressure  for  mitigation  of  pain.  This  pos- 
ture, without  the  pillow,  is  sometimes  assumed  becituse  of  the  relief 
afforded  in  erosion  of  the  vertebra?  resulting  from  aneurism,  or  iu 
tuberculous  disease  of  the  spine.  Less  frequently  it  may  be  seen  in 
gastric  ulcer  and  mediastinal  disease. 


(g)  Orthopncea. — In  diseases  attended  with  excessive  dyspnoea  the 
patient  instinctively  sits  upright,  with  the  hands  or  elbows  resting 
upon  some  point  of  support,  in  order,  hy  fixing  the  shoulders,  to 
facilitate  the  action  of  the  accessory  muscles  of  respiration.  If  an 
attempt  is  made  to  assume  the  horizontal  position,  the  feeling  of 
dyspnoea  becomes  so  intense  that  the  upright  attitude  is  quickly 
rt;tuken.  Orthopnoia  attends  spasmodic  asthma,  emphysema,  and 
diseases  of  the  heart  in  their  later  stages.  It  is  common  with  large 
effusions  into  the  pericardial  and  pleural  cavities,  and  is  often  en- 
countered in  abdominal  dr(»p8ip8  of  sufficient  size  to  press  the  dia- 
phragm upward.  If  the  diiiphragmatic  plcur«  is  intlanied,  tht^  patient 
is  apt  to  sit  erect  with  the  trunk  leaning  toward  the  affected  side. 
Extreme  dyspnoea  of  the  inspiratory  type,  ref|uiring  tlie  sitting  pos- 
ture, attt-nds  obstructive  or  paralytic  disease  of  the  larjnix,  as  in 
laryngeal  diphtheria  and  paralysis  of  the  dilators  of  the  glottis. 

II.  Mode  of  Moving. — (^f)  In  certain  ailments,  some  of  which  have 
been  mentioned  in  the  preceding  paragniphs,  there  is  unusual  hiimo- 
bilitif  and  a  striking  look  of  lidplcssncss,  i!uc  to  the  increase  of  pain 
upon  motion,  as  in  rheumatism,  scurvy,  and  rachitis,  or  a  disinclina- 
tion to  move  because  dyspnoja  is  made  worse  hy  exertion.  Paralysis 
or  tonic  spasm  of  large  muscular  groups  is  another  cau^e  of  enforced 
quietude. 

(A)  An  opposite  condition,  rc!tllessne»s,  exists  in  many  diatrases,  as 
in  fevers  and  large  hemorrhages.  Agitated  and  irregular  move- 
ments are  seen  in  chorea,  in  hysteria  with  its  manifold  manifesta- 
tions, and  in  other  diseases  of  the  nervous  system.  Severe  griping 
or  colicky  pain,  gallstone,  or  renal  colic  will  in<luce  the  patient  to 
throw  himself  about  in  the  hope  of  relieving  lii.s  siifT«'ririg. 

III.  Station. — One  should  observe  the  manner  in  wliich  the  pa- 
tient stands;  whether  or  not  he  is  firm  upon  his  feet;  the  shape  and 
carriage  of  the  head  and  shoulders;  whether  he  is  erect  or  bends 
forward  (as  in  paralysis  agitans)  or  backward  (as  in  ascites  or  ahdoni- 
inal  tumour) ;  and  the  position  and  shape  of  the  limbs.  Staiiun,  the 
power  of  standing  more  or  less  steadily,  is  greatly  disturbed  in  some 
forms  of  nervous  disease.  A  healthy  person  standing  with  the  feet 
close  together  and  the  eyes  open  will  sway  forward  and  back  1  inch 
and  from  side  to  side  \  of  an  inch.  In  locomotor  ataxia  the  swaying 
is  extreme,  owing  to  the  loss  of  muscular,  artii  iihir,  and  teiidoiious 
senile,  and  if  the  eyes  are  closed  thu  jwtient  may  fall.  Disease  of  the 
middle  cerebellar  lobo  and  aural  vertigo  (Menii^re's  diseiise)  will  also 
cause  swaying,  and  in  paroxysms  of  (lie  latter  malady  the  patient 
may  be  absolutely  ineupuble  of  standing  or  walking.  Loss  of  the 
power  to  stand  steadily  ia  called  static  ataxia  {q.  v.). 
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IV.  Gait. — Tlie  nianntT  of  walkiug  is  closely  associated  with 
Btution,  ami  wlu'ti  passilile  should  he  uttontively  observud,  us  it 
is  of  much  iinjiortatice  iu  the  diagnosis  of  certain  conditioua  or 
diseases. 

When  ohsen'tng  the  manner  in  whirh  the  patient  walks,  it  is  very  desirable, 
if  rin-unistiiiipe-K  permit,  to  have  the  legis  stripped  and  the  patient  in  lii.s  bare 
feet.  In  witttien  piitient.s  the  ni^hdlrcss  may  L>e  ])ulle(l  through  from  the  back 
Iwtween  the  lejpj,  sini(JKtH.I  up,  and  piiiiied  iti  fruiil  ;  or  a  T-b;iiiil;ige  inay  Ihj 
iiiipnivised  out  of  a  cmiple  of  towels. 

First  ehmiriate,  by  impiiry  an<i  examination  of  the  aLxJonien,  bones,  and 
joints,  the  various  (taiinen  ftf  ftbnortnal  pn>gre«sif>n  etninierat-eit  in  (n)  and  (fc) 
iielow.  Then  desire  the  patient,  tn  walk  away  from  and  back  to  the  obser\'er ; 
to  walk  at  rijjht  uiiKle--<  l-o  the  line  of  si^ht ;  to  walk  ulonR  a  rrark  Ijetween  the 
floor  boartls  or  a  scan*  of  the  oarpct.  LhiriiiK  'hi.-*  time  he  Ls  to  lie  .ittentively 
watohe<l  in  order  to  diis<rover  any  peculiarities  of  gait,  the  nianner  of  putting 
<lown  and  raising  the  feet,  reeling,  un^iteadincsg,  or  deviation  from  the  straight 
line. 

The  pcculiaritiea  in  the  manner  of  walking,  and  the  conditions  in 
which  thi'y  possess  more  or  less  diagttostic  importance,  are  as  follows  : 

{tr)  In  pregnancy,  ascites,  large  abdominal  ttiinoura,  crctini.'^im, 
psoiid(i-}i\qH'rtrophic  puralysia,  and  obesity,  the  body  leans  backward 
and  the  feet  are  widely  separated  while  walking. 

{f/)  Painful  or  di.sahli]ig  affections  of  otie  or  both  lower  t'.\treiui- 
tioa,  snch  as  corns,  rheumatism,  gout,  sciatica,  metatarsal  neuralgia, 
hip-  or  knee-joint  disease  or  injury  (recent  or  old),  saero-iliac  disease, 
sprains,  tiiHarnraatory  disease  of  e.ttremity,  sliort  leg,  and  jiaralysis 
of  one  leg,  give  rise  to  a  limping  or  hobbling  gait.  So  also  may  ab- 
doniiual  aneurism,  and  subaeute  or  ciironic  appendicitis,  hifermit- 
ffiil  daidUridioit  is  a  condition  in  which  tliere  arc  ]>ains  and  parses- 
theaias  in  the  feet  and  legs  on  walking.  The  gait  becomes  limping, 
and  finally  a  rest  must  be  taken,  after  which  the  progress  is  resumed 
until  a  similar  [mnse  becomes  necessary.  Variously  there  are  sensa- 
tions of  tension  and  stiffness  in  the  calves;  heat  and  redness, or  cold- 
ness and  bluenoss  of  tho  feet.  The  principal  objective  sign  is  the 
presence  of  selorotie  changes,  witli  a  small  or  absent  pulsation  in  the 
arteries  of  the  foot.  The  majority  of  cases  are  in  men  over  forty 
years  of  age.  In  some  instances  the  condition  is  due  to  angio-spasm, 
without  sclerosis  of  the  vessels. 

ic)  The  most  cliaracte^riatic  methods  of  progression  are  seen  in 
diseases  of  the  norvous  .system  : 

(I)  Ataxic  Gnit. — In  walking,  the  foot  is  raised  suddenly  and  too 
high,  the  leg  is  thtvwvn  forwaril  with  unnecessary  vehemence,  and  the 
foot  is  again  brought  to  the  ground  heel  first,  or  flat-footed  with  a 
stamp.     The  feet  are  usually  planted  wide  apart,  and  while  they  are 
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in  the  air  they  more  m  if  the  patient  vas  doabtfol  vhere  to  pat 
them.  The  body  is  bent  forward,  and  the  eyes  are  fixed  upon  the 
ground  in  order  to  supplement  as  far  as  possible  the  loss  of  muaenlar 
and  articular  sensation.  This  gait  is  extremely  chaxacterimc  of  loco- 
motor ataxia. 

(2)  CerebeUar  Ataxic  Gait. — The  manner  of  progreasion  resembles 
that  of  an  intoxicated  person.  The  patient  valks  vith  short  steps, 
and  with  his  feet  wide  apart,  staggers,  reels,  sways  to  and  fro,  and 
reaches  a  set  point  by  zigxagging  toward  it.  The  swaying  is  relieved  if 
be  is  supported  by  the  hands  of  the  observer  placed  under  the  arm- 
pits. This  gait  is  significant  of  a  tumour  of  the  vermis  or  middle  lobe 
of  the  cerebellum,  and  is  often  called  the  titubating  gait,  or  simply 
cerebellar  ataxia  {q.  v.).  A  somewhat  similar  gait  is  seen  in  Fried- 
reich's disease,  hereditary  cerebellar  ataxia,  dementia  paralytica, 
ataxic  paraplegia,  labyrinthine  disease,  and,  to  some  extent,  in  vertigo 
from  any  cause. 

(3)  Steppage  Gait. — This  variety  of  gait  is  due  to  paralysis  of  the 
extensor  muscles  of  the  foot,  whereby,  when  the  foot  is  lifted,  its  an- 
terior part  tends  to  hang  or  drop  down.  In  order  to  prevent  the  toes 
catching  and  tripping  against  the  ground,  the  leg  carries  the  foot 
somewhat  forcibly  forward,  raising  it  at  the  same  time  unusually  high, 
thus  throwing  the  toes  upward  and  bringing  the  foot  to  the  ground 
heel  first.  It  resembles  the  gait  of  a  man  who  is  walking  through 
thick  grass  or  brushwood,  and  has  been  described  as  "prancing  "  or 
"high-stepping."  It  is  evidence  of  peripheral  neuritis  (diabetic, 
arsenical,  alcoholic,  etc.)  of  the  anterior  tibial  nerve,  and,  because  of 
a  certain  resemblance  to  that  of  locomotor  ataxia,  is  sometimes  termed 
the  pseudo-tabetic  gait. 

(4)  Spastic  Gait. — The  legs  are  rigid,  move  stiffly,  and  there  is 
apparent  difficulty  in  bending  the  knees.  In  consequence  the  foot  is 
dragged  along,  the  toes  catching  and  scraping  on  the  ground.  In  some 
instances,  owing  to  spasm  of  the  adductors  of  the  thigh,  the  legs  and 
knees  touch  and  cannot  be  separated,  causing  cross-legged  progres- 
sion— i.  e.,  the  legs  and  feet  overlap  at  each  step.  This  gait  depends 
upon  the  excessive  tension  and  spasticity  of  the  muscles  arising  from 
lesions  of  the  upper  motor  neurones.  It  is  therefore,  when  bilateral, 
significant  of  sclerosis  affecting  the  lateral  pyramidal  columns  of  the 
cord.  The  mode  of  walking  in  hemiplegia  {q.  t'.)  is  a  unilateral  form 
of  the  same  gait.  The  paralyzed  leg,  by  a  tilting  of  the  pelvis,  is 
swung  outward  and  around  to  the  front  ("  mowing  "  gait),  the  toes 
often  scraping  the  ground. 

(5)  Festination. — The  head  and  body  are  bent  forward  and  the 
patient  takes  short,  shufQing,  hurried  steps,  his  speed  tending  to 
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increase  as  ho  progrussL-a,  exactly  as  if  lie  was  being  eouatautl}'  puoliet 
forward  and  was  trying  to  prevent  it.  'I'his  gait  is  termed  festinalion 
or  propulsion.  In  some  instances,  if  the  patient  is  ))ulhd  rather  sud- 
denly haekward,  he  will  take  a  number  of  backward  steps  (reiropul- 
aion),  allhougb  the  body  n-nniitis  iu  its  forward- leaning  attitude. 
This  gait  is  oliarai-teristir  uf  piiralysis  agitan.s. 

(G)  Wathiliui/  (idii. — The  shonlder.s  are  thrown  back,  the  baek  is 
hollowed  (lordosis),  and  the  abdomen  protnberant,  the  body  some- 
tinu'S  aetnally  loaning  buck  ward.  In  walking,  the  feet  are  planted 
wide  ajiart  and  the  body  swings  from  side  to  side  at  eueh  step — tlie 
''waddling"  or  "goose "gait.  It  reserablea  somewliat  the  gait  de- 
srribeil  nnder  (//),  find  is  a  very  ehararteristir  symptom  of  pseudo-hy- 
pertrojihif  mnseular  [taiidysis.  It  is  seen  also  in  disease,  or  <'ongi'nitii] 
dislocation  of  bol  li  lii|f-joints. 

(7)  In  T}iiiinM'it\*  (lisfitsr,  on  attempting  to  rise  or  walk  the  leg 
musoles  immediately  become  stiff  and  cranipeii,  withont  piiin.  The 
cramp  relaxes  in  a  few  seconds,  but  returns  when  the  muscles  are 
again  called  into  use.  In  .ittl/utort/  Kjiasm  (vory  rare),  when  the  weight 
of  the  body  i.s  put  upon  the  feet,  strong  and  rapid  enntraetions  of 
the  leg  und  tiiigli  museU's  hiki-  plaee,  causing  the  patient  to  jiimj) 
violently. 

In  hemiplegia,  one  foot  is  dragged.  Dragging  of  both  feet  is  seen 
in  multiple  ncn litis,  hereditary  peroneal  alrophy,  spa.-^niodie  spinrd 
piirulysis,  un<l  in  sjiinal  and  syidiilitie  spinal  paralyses.  The  gait 
is  tofteritiff  in  those  who  have  taken  large  dosea  of  tin-  bromides 
for  long  periods;  so  also  in  hydrocepbahis,  psychosis  ]iii!ynenritiea 
(KorsakolT's  disease},  paralysis  agitans,  and  iiliopathie  muscular 
atrophy. 
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SECTION  V 
PAIN;   TENDERNESS;    I'AH.ESTHKSIAS 


Thkke  are  certain  subjeetive  sensations  wbicli  are  of  much, 
ttltliough  varying,  importance  in  diagnosis.  Alttituigb  a  subjective 
syrnptiim  d<ies  not  constitute  deci.«ive  evidence,  it  may  furnish  iin 
imp(trhitit  clew  to  the  nature'  of  t!ie  di.-iea.se^e. g.,  the  "tender  point  " 
ill  appendicitis.  On  the  other  hand,  there  may  be  an  absolute 
abseuee  of  tenderness  over  the  kidney  in  pyelitis  and  an  occasional 
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lack  of  pain  in  peritonitis,  gastric  ulcer,  porforuting  duodenal  ulcer, 
latent  pleurisy,  and  varitms  pelvir  lesions,  by  which  u  most  important 
guide  symptom  is  misaiug. 

Tlie  subjective  symptoms  which  are  considered  in  this  section 
comprise  j^in,  tenderness,  and  pura'sthesias.  Otiier  disorders  of 
sensation,  such  as  ana-sthesin,  hypenesthtsia,  etc.,  are  dealt  with  else- 
whero  (Examination  of  the  Nervous  System).  It  is,  of  course,  impos- 
sible  within  reusimable  limits  to  describe  all  tlie  mnltiple  forms  and 
sites  of  pain  ami  other  subjective  sensations.  Only  those  are  con- 
sidered which  may  prove  helpful  in  diiiguosis. 

I.     PAIN 

1.  Dilferenoes  in  Susceptibility. — As  pstin  is  a  purely  8u}»jeciive 
gjmptom,  its  intensity  must  be  estimated  by  the  Btatemeuts  of  the 
sufferer,  by  the  manifestations  of  its  presence,  and  by  the  nature  of 
any  lesion  which  may  be  discovered  as  its  j>rolmble  cause.  Much 
depends  upon  the  skill  and  experience  of  the  observer  iu  judging 
individual  susceptibility.  The  variations  in  pain  sensibility  are  very 
great,  and  are  racial  as  well  as  iiiilividual.  Tlie  Semitic  stock,  and 
the  Celtic  and  Italic  groups,  appear  to  j)0Bses8  an  average  greater 
eensibility  to  pain  than  the  Teutonic  and  Slavonic  groups.  The 
moat  important  variation!?,  however,  are  j)orsoual  or  individual. 
The  oongenitally  neurotic  jjalient  will  complain  bitterly  of  i>aiu  from 
a  cause  which  in  one  of  dull  sensibilities  will  give  rise  to  simple  dis- 
comfort. It  is  to  bo  remembered  that  the  pain  suffered  by  the 
abnormally  sensitive  {)erson  has  as  real  an  existence  iu  consciousness 
as  tlie  slight  discomfort  felt,  from  the  same  cause,  by  those  of  less 
acute  pain  perception. 

2.  Modiflcations  of  Susceplibility.— The  iimuncr  of  lif*'  and  occu- 
pation may  modify  the  siiMcplibility  to  pain.  The  habitual  endur- 
ance of  hardship  blunts  the  pain  sense,  and,  conversely,  the  person 
guarded  from  rude  mental  or  physical  contact,  will  lie  more  acutely 
sensitive  to  pain.  A  strong  mental  prepossession  {religion,  excite- 
tnetit  of  battle,  etc.)  may  interfere  with  the  registratimi  of  painful 
impressions  ujton  the  consciousness.  The  sensibility  to  pain  is  apt 
to  be  increased  by  its  long  continuance,  and  it  is  a  common  observa- 
tion that  each  recurrence  of  pniu,  during  the  cour.se  of  a  disease,  finds 
the  patient  less  able  to  bear  it.  Fright  or  expectant  apprehension 
invariably  increases  pain,  and  somotimos  originates  it. 

3.  Manner  of  Statement — There  are  als(»  ditlerenccs  in  the  manner 
of  statement.  Some  patients  as  a  nuitterof  pride  practise  understate- 
ment of  their  subjective  sensations,  while  others  from  various  motives 
habitually  magnify  their  sufferings,  and  in  most  instances  without 
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the  sliglitost  intention  of  deceiving  the  physician.  It  arises  largely 
from  tlif  uncon8€iou8  egotism  of  illness  »nd  a  dwsire  to  obtain  relief 
by  impressing  the  medieiil  attendiiat  with  its  pressing  necessity.  In 
estimating  the  severity  of  pain,  the  facial  expression  and  bodily  mani- 
festations of  pain  are  of  much  value.  A  statement  made  with  a 
du'crftil  countenance,  that  the  speaker  is  at  the  present  moment 
suffering  "  horrible  agony,"  does  not  square  with  the  facts,  and  this 
combination  is  of  diagnostic  value  as  indicative  of  self-deception, 
hysteria,  or  a  habit  of  chronic  emphasis.  Women,  perhaps  more 
than  men,  are  inclined  to  exaggerate  in  recounting  their  symptoms. 
The  reason  may  be  found  in  the  greater  susceptibility  of  the  feminine 
nervous  system,  and  the  larger  measure  of  sympathy  which  a  woman 
habitually  receives.  This  is  said  without  prejudice  to  the  courage, 
endurance,  and  self-sacrifice  which  are  so  brilliantly  exhibited  in 
many  sick-rooms. 

In  the  majority  of  cases  in  which  really  severe  pain  is  present  the 
respiration  is  rapid,  the  pupils  are  dilated,  the  skin  is  wet  with  per- 
spiration, the  pulse  is  apt  to  be  tense,  there  is  a  feeling  of  faintness, 
and  not  infrequently  a  large  amount  of  limpid  urine  is  passed  within 
a  brief  period — symptoms  some  of  which  can  not  bo  simulated. 

In  all  cases  in  which  pain  is  a  symptom  a  careful  investigation 
should  be  made  in  order  to  discover  any  existing  objective  condition 
which  nuiy  constitute  corroborative  evidence  of  the  truth  of  the 
patient's  statement.  In  view  of  the  fact  that  sad  mistakes  have 
occurred,  it  is  best  not  to  err  on  the  side  of  scepticism,  but  to  credit 
subjective  testimony  until  some  anatomical  incongruity  of  distribu- 
tion is  found  or  some  sudden  shifting  of  the  seat  of  pain  occurs 
which  is  incompatible  with  the  ascertained  objective  symptoms  and 
signs. 

4.  Varieties  of  Pain.— Pain  varies  in  intensity  from  sharp  or  acute 
to  dull  or  aching  pain.  It  may  be  radiating,  darting  from  its  point 
of  origin  along  the  branches  of  a  nerve  trunk  ;  or  paroxysmal,  remit- 
ting, coming  and  going  t  or  shifting,  moving  from  one  locality  to 
another;  or  possess  the  character  indicated  by  the  terms  gnawing  or 
colicky.  It  may  be  increased  by  motion  or  relieved  by  pressure. 
Two  or  more  varieties  may  co-exist  as  a  single  pain  symptom. 

6.  Diagnostic  Import  of  the  Character  of  Pain.— («)  Anife  pain 
is  characteristic  of  acute  infiammatious  of  serous  and  synovial  mem- 
branes, as  in  pleurisy  or  joint  iuflaiuraations.  Acute  radiating  pain 
marks  the  idiopathic  neuralgias  or  the  nerve  pain  due  to  inflamma- 
tion or  pressure,  as  in  neuritis  or  thoracic  aneurism. 

{b)  Dull  pain,  like  that  of  a  bruise,  usually  attends  inflammations 
of  mucous  membranes  and  the  parenchymatous  viscera  (which  are 
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poorly  endowed  with  sensory  nerves),  and  many  chronic  inflamma- 
tions. 

(c)  Paroiy»mal  or  remitting  pain  is  characteristic  of  the  neural- 
gias and  colics,  and  the  major  portion  of  the  radiating  pains  just 
mentioned  are  paroxysmal  in  type. 

(rf)  Shifting ptiiu,  more  or  less  sharp,  occurs  in  connection  with 
rheumatism,  hysteria,  locomotor  ataxia,  and  trichinosis. 

(e)  Pain  of  a  gnawing  or  boring  character  is  encountered  in  dis- 
wwe  of  the  spinal  column,  thoracic  and  aMominal  aneurism,  perios- 
teal or  osteal  inflammations,  gastric  carcinoma,  and  sometimes  in 
gouty  lesions  and  lithtemic  states. 

(/)  Cramp  is  &  sudden  and  painful  spasm  of  certain  muHcles  or 
muscle  groups.  Aside  from  the  cramp  duo  to  overuse  of  special  muscles 
(writer's  cramp,  occupation  neuroses),  and  the  cramp  affecting  the 
muscles  of  the  calf  and  the  toes,  the  term  is  frtvpiently  applied  to 
painful  abdominal  spasms  (colic)  duo  to  excessive  action  of  the  mus- 
cular walls  of  the  stomach  and  intestines.  Abdominal  cramp  or 
colicky  pain  is  a  frequent  accompaniment  of  flatulence  and  gastro- 
intestinal disease  in  general ;  it  occurs  in  cases  of  intestinal  obstruc- 
tion from  any  c^iuse,  and  as  a  result  of  irritant  poisoning. 

(g)  Other  qualifying  terms  which  are  employed  to  indicate  the 
charact«r  of  pain  are :  burning,  as  in  herpes  zoster  ;  aching,  as  in  a 
moderate  lumbago  or  other  myalgia  ;  throbhing  or  pulsating  with  the 
heart  Ix^at,  as  in  a  circumscribed  phlegmon  or  suijpurntive  inHamma- 
tion.  Tene»mu»,  or  tenesmic  pain,  ia  that  which  attends  urination 
or  defecation  from  an  inflamed  Itkdder  or  rectum,  or  the  expulsion 
of  membrane  or  clots  from  the  uterus,  accompanied  with  a  sensation 
of  straining  or  bearing  down.  The  adjectives  stabbing,  darting,  and 
lancinating  arc  equivalent  to  sudden,  sharp,  and  acute  radiating 
]>ain. 

(h)  Pain,  incrfnsnd  by  motion,  is  foun<l  in  all  inflammatory  dis- 
ejtses,  myalgias,  serous  inflammations,  the  various  forms  of  articular 
rheumatism,  and  disease  of  the  joints  and  vcrtebrw.  Ktmie  forms  of 
colic  and  hysterical  pain  may  be  relieved  by  firm  and  evfu  pressure. 

(i)  The  acuteness  or  chronicittj  of  pain  corresponds  largely  to  the 
suddenness  of  occurrence  and  the  persistence  of  its  cause.  Pain  may 
persist  after  the  removal  of  its  factors,  apparently  liecause  the  pain 
habit  has  been  formed  by  the  affected  nerves  and  their  associated 
centres;  but,  as  a  rule,  pain  extending  over  a  long  period  of  time  indi- 
cates a  continuance  of  the  pathological  conditiuiiH  from  which  it  ori- 
ginated. Pain  may  be  recurrent  or  periodic,  days  or  weeks  elapsing 
between  successive  attacks,  ua  with  migraine;  or  may  be  continuous, 
with  occasional  exacerbations,  as  in  headache  from  eye  strain. 
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6,  BiagnoBtic  Import  of  the  Seat  of  Pain. — As  a  general  rule,  the 
Beat  of  pain  correspoiuis  to  the  locutinn  of  the  i-ausutive  lesion.  In 
certain  cases  the  pain  is  reflex  or,  more  jiroperly,  transferred,  being 
assigned  in  the  furthest  peripheral  termination  of  a  nerve,  when  the 
causative  leaion  is  eituated  at  one  of  its  terminations  niuoli  nearer 
the  origin  of  the  nerve,  or  an  irritation  at  tlie  ternrination  of  one 
braneli  is  felt  also  at  the  terininatiuii  of  a  branch  situated  in  a  ililTer- 
ent-  locality,  or  the  irritation  may  be  at  the  orifjin  of  the  nerve  trunk 
and  the  pain  referred  to  its  entire  peripheral  distribution.  If  the 
pain  is  extremely  intense,  it  may  he  felt  not  only  in  the  direct  nerve 
supply  of  (he  ufTei'ted  iirca  hot  also  in  areas  indireetly  eonneeted,  a 
phenomenon  asfiutned  to  he  eaused  by  irradiation,  or  an  overflow  of 
the  painful  impression  from  its  accustomed  ihinuirlH. 

Even  thouijh  the  pain  eaused  is  not  inten.se,  a  source  of  irritation 
may  exist  at  one  jxiint.  ami  ln'  felt  at  another  widely  separatetl  from 
the  actual  seat  of  the  lesion.  In  idl  siirli  cases  the  sensation  is  in 
reality  a  transferred  or  referriM]  pain,  and  strictly  speaking  can  not 
be  termed  reflex.  The  latter  word  implies  the  travellincf  of  an 
afferent  (sensory)  inijiressiou  to  a  centre,  which  centre,  in  conso- 
quenco  of  tho  received  impulse,  sends  out  an  efferent  (motor)  im- 
pulse; whereas  a  tninsfcrred  sensation  is  one  perceived  by  the  sen- 
Borinm,  not  as  helong^ing  to  its  real  source  of  origin,  but  which, 
because  of  the  existence  of  indirect  sensory  connections  along 
which  the  impression  travels,  is  referred  to  an  entirely  different 
portion  of  the  ]>eriphery.  The  pain  sometimes  felt  in  the  niammary 
gland  when  disease  of  the  iileiiis  exists  is  an  illustration  of  this  fact. 
The  well-known  diagrams  of  Dana  represent  graphically  the  more 
imjiortant  varieties  of  transferred  ]niins  (Figs.  5  and  0),  Not  in- 
fretjuently  there  may  be  pains  felt  in  the  perijdiery  whicii  are  due 
to  central  disease  of  the  brain  or  i-ord,  as  ill  meningitis. 


Diseaiw-s  uf  tlic  iliffiTcnt  viswni  iiiiiy  inioiifest  themselves  by  jiaiu  uiu!  ilis- 
turlied  sensation  n-ferrcil  to  certain  riiliiiicmis  jtrHas,  The  clatjorHtf  rpsearclies 
of  Head  nuikc  it  [troiiahiti  that'  whrn  a  piiinfiil  stininhis  is  nfi|ilifd  tn  n  tissue  or 
ati  organ  wliicti  miriiiallv  |n>ssc'ss('s  a  low  fli-grcc  of  scnsitiilify.  aod  which  is 
cerrlrully  iti  elosc  c«innt'ctiini  vvitli  a  tissiu-  or  organ  ]iossi's.«i]ng  ii  tmieli  liiglier 
drgrfC"  tif  si;iisi!iiltJv,  the  jmiii  ]iro<]iicf«l  is  Ml  in  the  pnrt  wliieii  is  relatively 
more  scnsitivi'.  Consui]Ufutly  tlie  tenderiieRs  of  the  skin  in  visceral  ilisciise  ia 
due  to  the  passing  of  sensory  impulses  from  a  diwiiscd  organ  to  its  eorn'spond- 
ing  spinal  scgnient.  tlii'Hi*  im|tu1sL's  causing  n  distiirliiou'c  in  the  si'giiient  i>f  sucli 
a  natiue  that  any  ndditional  inijiulsi's  ruiunig  froiii  ihe  skin  surfacf  with  which 
this  is  ronnectfd  will  l>r>  iMiToa.*f(l  ami  nimlillfd  mu  hs  In  pro<lni'L'  aliniirnial  or 
piiinriil  iin|)r('ssi<iris,  wliii'li  are  rffcrrcd  in  cunsciuusni.'ssi  tn  the  part  of  higher 
sen.sitive'nc'SH,  ttie  skin. 

The.se  painful  cutaneous  iireas  are  best  deraonstrated   by  using  a  round- 


Fio.  5. — TJic  locutioi)  of  tj-uiihlurri'il  |iimm<.  (Diiiiu).  t'iiiuru  rcdruwu  iu  cliuruoul  aftLT  au 
importeii  plioU>j:niiili.*  'I'lior  (luiiih,  tlirnmfli  the  ixi»Uri<-c  of  luore  or  k**  indirwt  or 
roundabout  Ruiiiu^ry  tiervp  oonnp«tionis  arc  tVIl  nt  |>uiiit.-«  ol'  vurjiiijf  riiinoUMivsa  Inmi  llie 
nouree  of  llic  irriiutimi  wliicli  {.roUiici's  tlicm.  Tliiid,  puin  in  the  kncn  mii^  ln;<luelo 
liisQUteof  the  liipjoiiil,  tlic  lemon  utfuoiin^  ouc  ol'  Uic  turininutions  uf  ilie  nurvu  iiiuoh 
uraref  to  llio  oriifiii  ut  tliv  Inltrr  iLiiu  tliiit  in  wliich  tlu-  [•iiin  U  1'elt ;  or  tliu  tnuniiiinry 
gland  umy  mwcII  ikiiiJ  U^oiitc  painful  when  a  dirtiiiil  or^un  — tin-  ulvru6— U  llie  sent  of  ■ 
pain  -pmlucing  |iruoi>M.     Sec  nimi  Fi>;.  0. 

■urfacc  to  be  cxntnini-d,  iwinp  it  us  if  ti-stinj;  wilh  tlif  point  fur  iiiiii'stliesiii.     If 
a  tender  xri'ii  is  prust-nt,  the  patit-nl  will  nt  ontx  iitiii]iliiin  <if  soreness  re.stTiibliug 

•  Wuh   few  «xc«pti(iiis.  Ihu  [>kuU>grH(>U8  iisctl  for  thugiuin malic  purjvoses  in 
i  twok  b«ve  been  im^iorted. 
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that  of  a  bruise  when  touchccl;  nnd  if  tlie  point  of  tlie  piu  is  employed,  it  caucies 
pain  greatly  exccedjiig  tluit  whirli  would  Ik?  felt  in  a  normal  skin.  A  rough 
test  may  be  made  without  using  the  pin  by  gently  pinching  up  a  fold  of  skin. 
The  aljsence  of  tendcmeRs  docs  not  negative  the  existence  of  viHccral  disease; 
its  presence  is  i^ituply  confirmntory,  or  in  some  cases  sugg^tive.  The  clinical 
value  of  this  test  is  nt  pretiuat  very  slight. 

(fi)  Diffuse  Pain. — Pain  or  aching,  general  in  its  distribution,  is 
encountered  in  the  majority  of  febrile  disejises,  especially  during 
their  initial  stage.  Although  present  to  a  greater  or  less  degree  in 
most  fevers,  general  aching  is  apt  to  be  most  pronounced  in  the 
acute  infections,  of  which  epidemic  influenza,  variola,  and  dengue 
are  striking  examples.  Ijacunar  tonsilitis  extiibits  it  to  almost  as 
great  a  degree.  It  niiiy  be  associated  with  syphilis,  lithjemia,  rheu- 
matism, and  some  of  the  intoxications,  as  in  poisoning  by  mercury  and 
lead.  General  aching  results,  as  a  rule,  from  the  action  of  a  toxiiie 
or  other  poison  in  the  circulating  blood  upon  the  central  or  periph- 
eral nervous  system. 

(J)  Hmdarhe  and  Pain  in  the  ffead. — Pain  in  the  head  is  a  symp- 
tom of  diverse  meaning  and  origin.  IJendiiche  is  defined  as  an  attack 
of  diffuse  pain  affecting  different  parts  of  the  head,  and  not  confined 
to  a  particular  nerve. 

Xfurahjia  (toxic,  referred,  pressure)  is  characterized  by  pain  in 
the  course  of  a  nerve  or  nerves,  generally  unilateral.  It  is  func- 
tional in  the  sense  that  no  disease  of  the  nerve  itself  may  be  present. 
Pain  limited  to  a  nerve  tract  may  be  due  to  neuritis.  Migraine 
{q.  f.)  is  a  painful,  periodical  nenroais,  involving  the  trigeminus, 
but  with  certain  symptoms  which  distinguish  it  from  headache  or 
neuralgia. 

In  general,  the  cnuHpx  of  pain  in  the  head  are  as  follows,  excluding 
traumatism  :  1.  Aniumia  and  sudden  hemorrhages.  Nephritis.  2. 
Constitutional  disea-sea;  diabetes,  gout,  lithtemia,  rheumatism.  3. 
Specific  infectious  diaefiaes,  mainly  fevers.  4.  Intoxications;  alco- 
hol, lead,  mercury,  tobacco.  5.  Neuroses ;  epilepsy,  hysteria,  neu- 
rasthenia, exophthalmic  goitre,  f).  Inflammations  or  organic  diseases 
of,  or  affecting,  the  nervous  system  ;  embracing  arteriosclerosis,  dis- 
eases of  cranial  bones,  meningitis,  encephalitis,  neuritis,  syphilis,  and 
tumour  or  abscess.  7.  Reflex  or  referred  pain  from  disease  of  the 
oar,  eye,  nasopharynx,  stomach,  and  sexual  organs.  8.  Fatigue, 
bodily  or  mental ;  impure  air,  acclimation. 

The  rknrai'fi'r  of  head  pain  varies  with  the  individual  and  the 
cause,  We  may  distinguish :  1.  Sharp,  lancinating,  paroxysmal 
pain ;  characteristic  of  neuralgia.  2.  Pulsating  or  throbbing  head- 
ache ;  if  unilateral  and  in  connection  with  other  rasomotor  distnrb- 
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ache;  associated  with  rheumatism  and  uniBmia.    6,  Shuri»and  boring 
lioail  |«iiti.s ;  encountered  in  opiiK'ps^'  and  hj?sti;i'ia. 

The  lofutiou  of  head  pain   is  of  considerable  diagnostic  impor- 
tance.    It  may  bp  diifuso  or  in  varying  combinations,  frontal,  tern- 
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JFio. 


Tlio  )p""='^l  dikgiiOHtie  iiiiJioationN   to  \mi  d«rivt'J    I'roiii   tlir  ueut  of  pain  in  the 
Ik-uJ  und  luce. 


poral,  parietal,  vfrtical,  or  occipital.  Fig.  7  shows  in  a  general  way 
tho  dirtgnostie  indications  to  be  dorived  from  the  seat  <»f  pain  in  thct 
head  and  faoe.  Figs.  8  and  0  afford  a  more  specific  and  detailed 
representation.     See  als^o  Fig.  10. 
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The  more  important  varieties  of  lieadoche  which  posaesB  some- 
what distinctive  characteristica  are  as  follows  : 

1.  Arurmif  headaffie  is  a  sore  aud  pressing  pain,  usually  felt  in  the  forehead 
and  orbital  region  or  in  the  vertex,  and  is  often  HSMociated  with  occipitiil 
pressure.  As  its  name  indicates,  it  ia  found  in  connection  with  the  guiicnil 
•od  special  forms  of  impoverished  blood. 

2.  The  headache  of  nephriti*,  excepting  the  sudden  attacks  due  to  ur»mia, 
te  in  moot  cases  caused  by  the  arteriouclerosis  'which  so  often  forms  an  essen- 


Nniial 


Fto.  8.— The  csu 


of  localixed  hemiiocho,  ucoonliiii»  to  llio  exact  site  of  tlio  poin. 
Redrnwii  nflur  CoUiii.t. 


tial  part  of  the  chronic  nephritides.  The  pain  is  apt  to  be  of  ii  throlibing  char- 
acter, somewhat  shifting,  often  Bwonii):inied  by  vertigo  iind  (iniiitua.  I  hiivx- 
more  than  once  been  struck  by  the  prt'swjce  of  a  vaguf  fenr  on  the  part  of  the 
pAtient  as  to  the  final  result— forebodings  which  have  in  two  cases  been  uncon- 
aciouslv  reiilizwl  by  the  sM|>ervention  of  an  apoplectic  attack. 

3.  The  typical  hejidnche  i>f  tisMrrin  is  n  pain  as  if  n  nail  was  being  driven 
into  the  top  of  the  head  (clavusi).  but  in  of  coriipunilivcly  infri'i^uent  .iccurrcnce. 

4.  The  headache  "f  neuriuthrniii.  prolmbly  tho  iiio.it  fre«|ueut  of  all  huad- 
aches  which  require  treatment,  i»  of  a  prcwivc  character,  usually  vertical,  but 
sometimes  described  ns  a  band  around  the  luud.     It  is  very  characteristic  in 
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being  almost  invariably  worw;  in  the  mondag,  becoruiiig  Lighter  or  disappear- 
ing toward  Ihf  hitter  jwrt  of  the  day. 

5.  lloiiiliichc  from  trtrhiruil  pre^untrf,  cither  acute  from  ra|>id  swdling  or 
chronic  from  hyjK-rtrophy  or  septsil  deviations,  or  perhaps  from  diKtenlion  of 
the  accesiiory  simif^es  of  the  none,  is  felt  ii.s  ii  pain  Ifeginning  lit  the  root  of  the 
(jom.*  and  running  directly  Ijnckwnrd  to  the  ueciput.  It  is  greutly  iaereiised  in 
severity  by  coughing  or  Ixiiding  over.  This  Tarietj  of  heudache  is  not  at  M 
un com  moil. 

6.  Oeulttr  kfodaehe*  are  cither  frontal  or  occipital ;  the  pain  comes  on  in  the 
majority  of  cases  after  use  of  the  eyes  iu  close  work,  sueh  ati  sewing  or  reading, 
and  the  nightly  rest  of  the  eyes  renders  the  patient  free  from  j)ain  on  arising. 

7.  Headache  from  oJiiHipnli'm  and  iHmtnier*  of  di(/e»(i'm  is  usually  of  a 
throbbing,  jiiilKatitig  character,  affect,s  the  frontal  and  orbital  regions,  and  is 
made  worse  by  sitddcu  movemeulR  of  the  Ivead. 

8.  The  tieitdoche  of  uterine  di»eaie  ia  usually  occipitiil,  sharp,  and  nidiating. 

Rv  nnd  tr'eth  Anipmfa  kod  neuraatheDla 
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NeuriuitbeuJA  • 


Uterine 


Ocular  ncu- 
rastlu-nia 
and  iiielsn- 
ehoUa 


;  ^ 


Fiu.  a. — The  cauKiw  <■< 


KiMJrawn  after  CoUinn. 


txuot  site  of  the  {Miiu. 


Ah  lieatliiche  or  Ijead  pain  is  merely  ti  symptom,  a  careful  search 
shuuW  be  made  to  find  the  raitxe.  It  is  of  especial  importance  to 
examine  with  reforeuce  to  rheumatism  of  the  si^alp,  periostitis  or 
caries  of  the  cranial  bones,  the  existence  of  nasal  disease  (particu- 
larly inflammation  of    the    frontal    or    ethmoidal   sinuaos),   ocular 
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Fio.  10. — The  gcnenl  Jiaifniwitic  iuiiicutitniH  to  he  Jorivi^  fVoni  the  seat  of  piun 
Id  th«  fkoo  niiil  n<!uk. 


oaa  gystem  (abscess,  tumour,  meuingitia,  eiicei)haliti8).  Chronic 
headachoti  are  usually  iluo  to  iitMirasthcniii,  loss  frpc[ueiitly  to  oculiir 
deft'Cts,  anaemia,  syphilis,  or  j>achymeningiti5i,  and,  rarely,  the  eause 
reniaios  conjectaral. 

{c)  Pain  in  Chest,  Abdomen,  and  Ext r amities. — The  diagnostic 
indications  derived  from  the  seat  of  pains  in  tiie  thorax,  ahdnnien, 
back,  and  extremities  are  shown  in  Figs.  10  to  31.  As  with  head- 
ache, the  eaase  of  a  given  \>mn  is  to  he  discovered  hy  a  study  of  the 
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^^^H         associated  »ig]i»  and  synijitums,  tk-terntiniiig  bj  tneiins  of  tlie  l»t- 

^^^H          ter  tilt*  {yruflcuee  or  ubstitvne  of  the  diseases  or  conditions  which  are 

^^^1         aijijigiicd  as  rupuhl€  of  producing  the  pain  of  which  complaint  is 

^^^H 

^^^1              {(I)   The  More  Common  Diseases  or  Conditions  with  ickick  Pain  is 

^^^m         Asmciatfd. — It  is,  of  course,  impossible  to  mention  in  detail  the  mul- 
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^^^P        ease  of  various  organs  or  systems.     Those  here  dealt  with  are  of           1 

^              more  or  K-ss  importanrc  from  ft  diafrnostic  point  of  vii-w.     There  are          | 

H                many  exiiniples  of  pain  whicti  the  c 

linifian  can  tk 

^t  rationally  or  to          1 

H               his  own  satisfaction  e.vplitin. 
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^M                         \t:n'iim  Sijntmi. — Thortj  is  the  slmrp,  radiatinR.  (;PiiP™lly  uriilnlend  pain  of            I 

W                   the  various  neunilpaa  Uf.  i-.l.     There  is,  furthermore,  Ihe  pain  of  neuritis,  mul-             1 

tipte  or  loraltzed  ;  of  iieiimaiheniu  or  hysteria  in  the  buck  of  the  neck,  alonR            1 

Ihe  spine,  and  sametiiiie.s  in  the  heel ;  of  locomotor  ataxia,  most  atrocious  and             1 
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Lungs  and  Pleura. — PracticaUy  the  pain  in  diaeascs  of  the  lung  is  due  to 
involvement  of  the  pleura,  the  hings  themselves  posscssiiig  a  very  low  grade  of 
pain  sensibility.  Ixjaving  out  of  uousideration  the  siilwtenial  sorenejss  of  bron- 
chitis and  the  ordinary  pleuritit;  |)ain  in  the  lutcrul  portions  of  the  rhest  one 
may  note  the  ciJiKiistric  pain  of  diaphragmatic  pleurisy  (sometimes  felt  also 
in  the  left  sliDuUler  and  above  the  clavicle),  and  the  upper  aUlnininal!  pain  so 
often  compluined  of  by  the  child  sufTerinp  frfuii  pneumonia. 
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Fia.  13. — Tlio  p<wHibla  ousea  of  piiiii  in  various  pnrLs  i-f  tin-  l»dy, 


Stiitnach. — ^The  painful  diseases  of  the  utoinarh  are  ulcer  and  erosions  in 
particular,  leas  freipieiitly  cancer;  and  with  varj'ing  inriilenee  ga.striti.s,  pi»- 
Iroptosis,  gastrec(4i8ia,  and  various  iieiiro!*c.s.  The  pain  of  Kastralgia  (eardi- 
algia)  is  excessive.  The  pain  of  a  diMCivwd  .stomach  i.s  fell  in  most  caaes 
primarily  in  the  epigastrium,  very  freijuenlly  Itehind  the  lower  sternum  and 
between  the    shoulders ;    often    in    the    right  or  left    hy|>ochondriuni   or  poo- 
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t«rior  lumbar  region;  and  gnstralgic  attacks  may  involve  almost  the  entire 
abdomen. 

Inlt-Ktineji. — Impaction  of  the  colon,  at'cording  to  its  sent,  may  cause  pain  in 
the  right  or  left  hypoclionilriurn,  nr  in  the  anterior,  lateral,  ainl  posterior  aepec-ls 
of  the  thigh  ;  muoonit  i-olir  unrJ  inguinal  hrmia,  in  Ihe  groin  ;  obturator  hernia, 
in  the  knee ;  cancer  or  ulcer  of  the  rectum,  und  hernurrhoidij,  in  the  sacral  and 
coccygeal  regions.    The  localized  pain  and  tenderness  of  appendicitis  is  well 
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Fin.  14.— The  pMsible  unaea  of  p«ln  in  viiriotui  parts  of  the  body. 


known.  Flatus  in  the  splenic  flexure  of  tlie  colon  may  cause  pnecordial  pain. 
A  duodenal  ulcer  may  or  may  not  be  painful  until  perforation  occurs,  and  even 
then  pain  may  be  absent.  Flatulence,  poisoning  by  lead,  mercury,  and  arsenic, 
as  well  as  acute  enteritis  and  intcstii>al  ohslniction  or  jierforation,  may  initiate 
more  or  less  general  and  .<Kvcrc  abdominal  pain. 

lAvtT  and  Gall  Bl/idder.— The  pain-producing  diseases  of  the  liver  are  the 
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Fia.  16. — The  posnhlc  cauiiCj  of  puiiu  in  viiHouh  i>ni-l»  of  tlic  iHxly. 

is  of  murh  diiignostie  importance,  is  foiiiiLl  at  the  ninth  ri(tht  costal  cartilaRP  as 
ail  evidence  of  an  inflamed,  inipacted,  or  cancerous  gall-Lladder,  or  a  galkloue 
lodged  in  the  common  duct. 


symptom,  at>ovc  the  putics.  A  movnl.le  or  fluafinp  kidney,  under  circuni- 
stsnces  not  as  yet  definitely  a,srt>rt!iirif»cj.  is  llie  sdiircc  <)f  iivurh  (inin,  which  may 
become  excessive  if  ihp  iirpldr  Is  twislcd  <ir  kinkod  tfiftl's  rrisisl.  A  peri- 
renal abareas  rosy  be  responsible  for  pain  uiid  swelling  in  one  poaterior  lumbar 
repon. 
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Spleen. — Some  enJ.iirgenieiit«  of  the  spleen  are  painful  lxK;tiuse  nf  the  drag- 
ging weight  of  the  organ,  as  in  the  niuluriul  antl  ieiicwniic  fomjs ;  others  give 
pain  because  of  the  rapid  swellinjc  whifli  i>verst retches  its  fibro-elastic  frame- 
work, as  in  the  acute  enlsirjjemem  of  certain  febrile  diseases.  Pain  is  also 
present  as  an  eviilciice  of  infiaiiirnution  of  its  jteriloneul  iiivesfiiient  (pwrisple- 
nitia).  Splenic  paiu  is  felt  iu  the  left  hypochoudriuni  and  the  left  side  of  the 
cheat  posteriorly. 
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Okeak  of  Sacro-Coc- 
cvx 

DiSCAiE  OF  UTEHua 

Rhcumati«m 


Fio.  17. — The  poHaible  caoHes  o(  puin  in  variouB  purts  ut'  the  body. 

GeniUtlia  nnd  fUnddrr. — Pain,  more  or  less  acute,  is  fctt  as  a  symptom  of 
diseases  or  displacementa  of  the  uterus  and  ovaries,  [jelvic  inflammations,  the 
pregnant  ulenis,  ectopic  gestation,  and  dysnienorrha*a.  According  to  the 
nature  and  severity  of  the  lesion,  the  pain  is  referred  to  the  .sacral  and  ptibir 
regions  (most,  frec)uently  the  former),  the  mjitnmary  filand,  the  anterior  aBpect 
of  the  thigh,  anil  the  extenitd  and  posterior  surfaces  of  the  hip.  Kareiy  pain  in 
the  heel  uinl  the  wrist  is  due  li>  ovarian  disieuse,  antl  in  tlie  hand  to  uterine  dis- 
onlet^. 
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Prodtatic  disease  may  be  rBsponsihle  for  pain  iti  flic  sole  of  the  foot;  dis- 
iaiP  of  the  testicle  and  excessive  veiiery,  for  tiacml  pain  ;  variroceie,  for  pain  in 
tin  groin;  und  rytttitis  and  pyelitis,  for  piiiii  in  tlu>  [iiibic  region. 

Bant*  and  Mum-Im. — -The  painful  disctwsea  of  bone  which  give  rise  to  some 
eonfkuion  in  the  practice  of  intem;il  medicine  are  spiiml  carkw,  ntchiti.s,  or  artlirlli.s 
deformans,  causing  pain  in  the  buck,  the  lateral  walk  of  the  chest,  the  epieiiKlric 
RfHon,  or  generally  difTuned  over  the  alKlonien.  A  psoas  ii1ks<'c'!sb  or  itiali^niint 
disease  of  the  femur  makes  a  painful  thigh;  a  disenf^nl  tdeniiiin  cuuctes  breast 
pain ;  disease  of  the  hip  joint,  a  painful  knee  ;  ditteased  ribs,  lateral  chest  pain ; 
and  diaoMe  of  a  aacro-iliuc  joint,  sacral  backache. 


LUMBAR 


LtlMMSO  (cOiiHOM) 
FlTXiUt   *N0   Dewutv 
PlfUIMT 

FUkTulXHCI 

LcMoeo  CoiCM 

HenMt 

ruOkTim  Kumrr 

Tuttoun    gR     Paaaste    or 

Kmmfy 
REku.  Calculu*  (out  (ioe) 
Ljthxhw  and  Quvel 
H*o«o«t*HiKMn 

PVCUnt  UtO  PvOMtFMWMIi 

ftn>«mWTic  o«  Luuai« 
AaaecM 

(.•molkm  or  KnwieT 
Acirrt  NtPxMTM 
VEdou.  Calculus 
fimitrmt  *»o  C»*nTis 

toCMnmCTAL  O*  PtRmCAl. 
AaKEIS 

MKMMAL  TWKOOR 

LuiiKAn  Neuhalom 

S^iMAL  MeiviMoirioCj 

AeuTX  TONMLITia,  Ihflu- 
e*l;a,  Demouc  Malaihal 
FcvEB,  Vaaiola,  and 
OTXII  Fexmje  iNTtCnOM 
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[^i.sCMC  or   OvARiu,    Ute- 
rus, Pelvic  iNFLAMMAnw 
Disease  of  Testicles 
Eucesbivc  Venerv 
Jlcld  on  Cakcer  of  Rectum 

H  I  MOARHOIDa 

Disease  or  Sacro-Iliac  Joint 
Disease  of  Hip  Joint 
Sacral  Neuralgm 
Sciatica 


Fi«.  18. — The  possible  chums  of  pnin  in  vnrious  pjirts  of  lUu  iKuly. 

The  painful  diaeaaes  of  the  joints  are  aufficiently  catalogued  in  the  iliafinim 

(Rg-   18) 

The  miiaclesare  painful  in  pleurodynia  (intercostal  muscles),  lumbago  (lum- 
bar refrion),  and  other  varieties  i^f  muscular  rheumalisra;  aa  a  result  of  over- 
exertion or  debilitj',  and  in  trichinonis.  Cninips  in  the  calves  may  be  explained 
by  too  much  walking  or  by  the  presence  of  cliroriic  nephritis,  and  congestion 
or  toxic  irritation  of  the  neri'es  supplying  the  calf  muscles. 

It  can  not  be  too  strongly  einphasiscd  tluit  the  sff-cailed  ''  growing  pains,"  rl 
|9  not  uncommon  occurrence  in  children,  are,  in  the  great  majority  of  cases,  if  not 
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in  all.  of  rheumatic  oriffin.  1ji  evnry  siii-h  voin'  a.  vareUd  watch  should  be  kept  for 
tlie  evidpnvpjj  of  endocarditis  or  pcrifarditis.  Neglect  in  this  respect  may  result 
ilk  tho  unnoted  di-vrlopiiiciit  of  ftrrioiis  valvular  defects.  These  pain.s  are  in  the 
iniiwles,  rather  than  in  the  joints,  and,  as  a  rule,  uru  present  only,  or  are  WDrse, 
during  dauip  weal  her. 

Patients  fre<|uently  complain  of  a  general  aching,  soreness,  or  painful  stiffness 
of  all  of  the  ruuseles  of  the  boily.  It  is  a  Muiptom  common  to  a  large  numljcr 
of  diseasea  and  cundttioiis,  sonic  r»f  which  arc  hcri-  mentioned.     Tluw,  it  may  be 


PAIN  OR  TENDERNESS  AT  VARIOUS 
POINTS  ALONG  THE  SPINE 


PAIN 


H'kTCKIt,  OR  NtUKAt' 
THEMA,  UHCMLir  TnAU- 
MAnc 

ME'.iriGiTia    OR   Meninoeal 

HEWORRHAbE       (various 

FOfiMe) 

M.ruTis    on    Tumour    o* 

CORO,  SvRlhGO«VCUA 
Pi'tfB    OlBEABE,    OSTEO«V- 

rLiiif,    5POf«D^uTis    Oe- 
ror.MANS,  Spinal  Curva- 
ture 
CAnciNOMA  OF  Liver 
Ulcer  or  Stowach  ok 
Duodenum 

AnEURI&M     of      t}E«CET40ING 

OR  Abdominal  Aorta 
MioiAsTiNAL  Tumour 
AB«Cf&5.    Subphrenic. 

Ferisephric,  or  LuMaAR 

Rachitis 
ScuRvv 

FeqRIlE  DlftEASr»,  CBPE- 
CIALLV     IHFIUEKU,     TOH 

i^iiiTis,  Variola,  and 

DCNOUt      (cEnERAL     AND 


Flo.  I'.l. — ■TIk."  |i''»il>k'  r;iii«i--   111    |i:ii)i   in    vjiri'iiin  tiiiit!i  dI"  tbu  trtxly. 


present  in  Ihr  initial  .stages  of  llio  acute  spccifie  infections,  especially  typhoid 
fever,  cerpljn>-«piual  Tneningifis,  epidemic  influenza,  uciit^;  rheuraalic  fever,  re- 
lapsing fever,  cholera,  and  the  exanthenieta,  as  well  as  in  septic-ieniift  and  all 
aeiite  febrile  diseases.  It  may  occur  in  corv'za  and  tonsilitis;  and  in  alcoholism, 
syphilis,  and  uniemia,  It  is  a  prominent  .symptom  in  scurvy,  trichiriiasis,  and 
ptilyniyo.Hitia.  It  is  ii  not  uncommon  .wiiliject  of  wmipluitit  in  gas  fro- duodenal 
catarrh  wth  involvement  of  the  bile-ducts;  in  the  run>  acute  infection  jaundice 
(Weil's  disea.se) ;  and  in  locomotor  ataxia.  Finally  it  may  attend  convalescence 
from  any  acute  illness. 

MiHrrHnfieoun  CniiKrs  n{  fain, — Mediastinal  (uinoiir  or  ulisciiss,  or  enlarged 
bronrhiii!  gland)^  may  produce  pain  in  the  right  hypm-hondriac  region  and  eitlier 
latern!  wall  of  the  chest;  subphrenic  altscess,  in  either  hypoclionrlrivim.    The 
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pain  under  either  costal  margin  after  some  violent  exercise,  espeeially  nin- 
Pning,  is  probubly  familiMf ;  ao  also  the  epigastric  atid  coital  aruh  pain  after  violent 
coughing  or  vomiting. 

Annemia  and  debility  are  frequently  attendwl   by  a  more  or  leas  severe 

■chioK   pain   alonf;   the  spine  and  the  left  lateral  wall  of  the  cheat,  extending 

hiiito    the    left    hypochondriac    region.      A    general    backac-lie    is   common    in 
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Remm.  Couc 
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JOINTS  IN  GENERAL 
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TI9M 

Authmtu  OrroMiANt 

OONOnUHSAt   Arthritk 

StNOVITH 

I  Fpst-fcbuke  Authritidc* 
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I  I  '91.4  Rmeuhatica.  Oout 
M'  irHiA.  Acute  Mveutk 
r   M<uR    ^    CoMmtutoN    Of 

Coos 
Neuraigia.      8'RINaOMfEUA 
Locomotor  Ataxia 


DIFFUSE  PAIN  IN 
EXTREMITIES 


MuiTiPic  Neuritis 
M>  TuUW  Rheuwatmh 

M      '-ITIS 

Locomotor  At«»ia 

Spinal  Meningitib,  MvEuria  on 

APOPLtxv 
ScuRvv  on  Hjemopmiua 

LEAD-ROMONIMa 

Rachith.     Trichinoim 
Influenza 


Btiow  KxtE,  Unilateral.  Non- 

INrLAMMATORY  —  PrEMONITOR* 

or  CiReaiiAL  HewoRRMMlt 


Fio.  20. — The  ponsihW  oiia-iwi  i>(  vxiiii  i"  viiriiiun  pnrtJt  n(  the  Ijodjr. 


acute  febrile  diseases,  and  is  of  diri<jiiosiic  severity  in  epidfinu"  influensa, 
loosiliti-s.  smallpox,  and  dengue.  DilTu.'*  iMir«noss  "f  the  whole  body  in  rickets, 
and  of  the  back  and  lower  cxtreniilies  in  infantile  scurvy,  upon  vtiluntarj'  or 
Sfwated  movement,  is  in  cither  ca.se  a  very  cliiirac-tcrislie  f<yniptitni.  As  m 
kiromotor  ataxia,  so  in  dialietas,  Hnynatid's  ilisciise,  uiid,  more  nin'ly,  in  iil>- 
dominal  aneurism,  there  may  be  sudden,  perha|i9  violent,  atta«5k8  of  general 
abdominal  pain. 
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(p)  Pnin  in  penis,  feHlich',  and  peri  ntfutii. — Pain  in  the  jtenis  arises 
mainly  from  the  presence  of  u  vesical  cahuiliis,  or  the  passage  of  uric 
aciil  crystals  (gravel).  It  may  however  result  from  other  sources  of 
irritation  such  aa  a  calculus  in  the  ureter  or  the  urethra,  or  a  urethral 
stricture;  from  inflammation  or  ulceration  of  the  bladder;  from 
an  enlarged,  tuberculous,  or  inflamed  prostate  gland ;  or  from  exces- 
sive  venery. 

Pain  in  the  (esiicle  is  most  frequently  due  to  an  orchitis  or  epidi- 
dymitis.    It  may  also  be  caused  by  cancer  or  tuberculoais  of  tlie 
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Fio.  21, — The  pomible  cnuseit  of  \in\n  in  llic  fo^t  iitnl  hen]. 


organ  ;  varicocele,  or  excessive  renery ;  vesical  or  renal  calculus ;  her- 
niuj  abdominal  tumours,  especially  tumour  of  the  colon  ;  and  aneurism 
of  the  abdominal  aorta. 

Pain  in  the  perimnuvi  is  most  commonly  due  to  inflamma- 
tion (perhapg  suppurative)  of  the  prostate  gland.  It  may  be  sig- 
nilicant  of  a  perineal  or  iachiorectul  abscess,  carcinoma  of  the 
prodtjite  gland  or  of  the  bladder  ;  or  stone  in  tlie  bladder,  cystitis, 
and  seminal  vesifiilitis;  luemorrlioids,  (issure  of  the  anus,  ischio- 
rectal fistula,  neuralgia  of  the  rectum  or  a  rectal  crisis  of  loco- 
motor ataxia;  or  disease  of  the  uterus. 


II.  TENDERNESS 

Tenderness  is  pain  or  soreness  produced  by  pressure.  The  greater 
portion  of  diseases  attended  by  spontaneous  pain  will  manifest  ten- 
derness on  pressure  over  the  seat  of  pain  ;  but  this  is  not  an  invari- 
able rule,  as  either  pain  or  tenderness  may  exist  separately.  More 
or  less  tenderness  exists  over  the  seat  of  all  infiammaiimis.     Pro- 


TENDERNESS 

longed  or  repeated  attacks  of  neuralgia  may  be  attended  hj  tender 
points  corresponding  to  the  exit  of  the  affected  nerve  through  bone 
or  fascia. 

The  diagnostic  indications  to  be  derived  from  the  hcaliiation  of 
Undtrness  are  as  follows : 

Head  ami  Sfiilp. — Neuralgia  of  the  ccrvico  rKTipital  nerves,  hcmirrania,  and 

Lperioetitis  (the  latt<T  usually  syphilitic),  or  hysU-ria  may  be  susjK-rtpd  if  tendcr- 

of  the  8ca.lp  is  found  to  exist.     After  or  during  any  severe  hcadacht!  there 

tnay  be  a  temporary  hypersextheaia  of  the  »cal|>,  so  that  combiDg  or  Lrushing 

the  hair  is  painful. 

MiuUnd  Procet*.  — Suppurative  ma^tuiditis. 

Mnlar  Bone. — Tenderness  below  tlie  inner  jiart  of  the  malar  bone  over  the 
ip«rior  maxilla  is  found  in  suppurative  or  malignant  disease  of  the  antrum  or 
'ouulla. 

Seek. — Swollen  or  inflamed  lymphatic  glands  from  any  cause,  ccrvico- 
occipital  ncumlgin,  cervical  myalgia,  and  cervical  caries  arc  the  most  frequent 
causes  of  tenderness  in  the  neck. 

Back. — 1.  Tenderness  along  the  whoU  length  of  the  spine,  either  continuous 
or  in  a  scries  of  iK)iDts,  may  be  due  to 
Arthritis  deformans,  PerioHtitio  (spinal), 

C«nsbro-»pinal  meningitis,  Spinal  irritation, 

HystvriA,  Spinal  meningitis, 

Myelitiis  Rheumatism. 

'Ifeurasthcnia, 

2.  Tenderness  over  the  doranl  tpine  may  be  caused  by  thoracic  aneurism ,  tuber- 
culous dise««e  of  the  spine,  enlarged  bronchial  g]and.s,  or  tumour  in  the  pos- 
terior mediastinum. 

3.  Tenderness  over  /«wtA«ir  4f>ine,  by  abdominal  aneuri.wi,  subphrenic  ab- 
Iwes8,  perinephritic  abscess,  suppurative  and  acute  ne]ihritis,  lumbar  abscess, 

And  tuberculous  disease  of  the  spine. 

Tkortut  (in  front). — Tenderness  may  be  due  to  ostitis  or  periostitis  of  sternum 
or  ribs,  or  inflammation  of  the  costal  cartilages;  toulcr  breast,  to  hysteria  or 
tumour;  tender  points,  to  intercostal  neuniigia,  projecting  or  eroding  aneurism, 
alMcees  of  chest  wall,  and  perforating  empyema.  The  infraclavicular  spaces 
arc  often  tender  on  percussion  in  advanced  phthisis. 

Pain  from  pressure  on  the  prfficordiul  arcu  may  arise  from  pericarditis. 

AMomen.  —1.  General  tenderness  of  the  abdomen  may  he  caused  by 
nysent«"ry,  Sitnple  jK'ritonitis, 

jTBODcnorrhcea,  Suppurative  peritonitis, 

"Strangulated  hernia,  Tuberculous  peritonitis, 

Hyrteria,  Diaphnigmatic  pleuritis, 

Cancer  of  intestine,  Irritant  poisons, 

Ulceration  of  intestine,  Rheumatism  of  abdominal  walls, 

2.  Flypochondriura. — Tenderness  in  the  right  hypnchondrium  may  t>e  due  to 
Empyema  of  gall  bladder,  Influen7j»  (epidemic), 

klifltonea,  Abscess  of  liver, 
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Acute  infliimmation  <if  liver, 
Aciit«  j-flUivv  :ihiiitlij-'  iif  liver, 
(.'iiiitTr  of  livxT, 
Indauiuui  hviltttiiis  of  liver, 


Bj'ftliilis  of  liver, 
Miilurial  U-vit  lUoth  sides), 
Perilie|(alitis, 
Relu|)Kii)g  fever. 


8.  Epigiistriiiin.— TemlernesH  in  the  epigiistrium  may  be  indicMtive  of 

Addison's  discim^,  Acute  jtIIow  atrophy  of  liver, 

Gntlstinifs,  PiuiiTi'alitis, 

Acute  giistritis,  Acuii'  [lericartlitis, 

t'luonic  giistritis,  DJn|>iiruguiiiti(-  jileurisy, 

Hyporlioiidriasis,  Irritant  jioisons, 

Ilyaterio,  Ulcer  wf  stomiich. 

4.  Iliac  Ilcj^ion.— TenderncBS  in  one  or  bothi  ilitic  regions  may  arise  from 
fH-lvtc  pcritimilis  sind  [tulvic  infliinimatiuus  iu  general,  liysteriii,  fecal  iinijac- 
tion,  and  nuiiiltr.inous  enlcriti-s  (iisuully  in  left  siilej.  Tenderness  in  the  right 
iliac  rej^iiui  nrcnrs  with  tyjihoid  fever  and  ii[)[)pndicitis. 

5.  Ily[Miyf)istrium. — Tenderness  in  the  hyjm^ustric  region  may  originate 
from  cystitis,  pelvic  infiaminatloiis,  or  pon)i;estion,  liysteriii,  and  dysincnorrlKpa. 

ExtremitUt. — Tendeniess  found  in  the  extremities  may  Lie  due  to  neuritis, 
in  wliich  case  it  will  be  found  along  the  course  of  the  nerve;  to  jjhlebitis,  the 
tender  vein  iM-inpr  fflt  «b  :i  hard  cord  ;  to  ostitis  or  rM?riostitis,  or  nmlignant  dis- 
ease  of  the  bone;  tu  niyalffia,  mchitis,  wurvy,  trichinosis,  or  tetunus;  to  disease 
of  the  joints.  Tender  joints  are  usually  due  to  rheumatism,  acute,  clirniiic.  or 
gonorrliu'al ;  to  arthritis  deformans,  wynovitis,  Kiirain,  gout,  tuberculosis,  jiyie- 
niia.  nr  hysteria. 

[11.  PARESTHESIAS 

The  word  para'sthcsia  is  hero  used  us  fmbracing  a  number  of 
BubjocLive  scnsiitions,  largidy  of  <!iitiiiit'oiiH  origin.  Aiiiim^  tbe  partrs- 
tliesias  are  :  Sensations  of  hearing  down,  of  coldness,  fitiiituess,  formi- 
cation, itchitig,  fulness,  the  girdle  seusation,  Bcnsatiou  of  heat,  tntinlf- 
ness,  tiu<^iiiip,  buriiin^^  oiipression  or  vvutfiht,  iira'cnrdial  ronstricJion 
and  sinkiiiji,  tbroljbiii<i,  ti;i(litness,  um!  weaknotjs  or  debility. 

Diagnostic  Significance  of  ParsBgthesias  in  General. — Lcavitig  out 
of  account  the  liyperasstheaiaa  and  ana'sthesias,  there  is  a  large  class 
of  eases  in  wliich  some  of  the  peeuliar  and  annoying  sensations  just 
mentioned  are  the  only  symptoms  of  which  complaint  is  made. 
Sunb  cases,  mainly  in  women,  form  a  considerable  prnpikrtinn  of  the 
onicc  jiraclice  of  the  physician,  especially  arnonj;  those  in  the  better 
grades  of  society.  The  gensations  of  must  frequent  occurrence  in 
these  patients  arc  weakness,  numbness,  flashes  of  heat  or  cold,  throb- 
bing, general  or  localized,  tingling,  btirning,  and  sudden  porspini- 
tions,  as  welt  as  other  .sensations  wliich  are  described  in  the  most 
bizarre  manner,  or,  po.ssibIy,  said  to  be  indescribable.  A  careful 
e.xamiuation  in  such  cases  will  reveal,  as  a  rule,  nothing  beyotid  a 
moderate  antemia,  slight  digestive  disturbance,  constipation,  irregular 
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to  nccui»atiou,  rlieumatUin,  or  t-xposurc,  and  in  many  cases  a  neuropathic  diath- 
esis is  an  underlying  agency.  If  obstinate,  syringomyelia  or,  rarely,  loco- 
motor ataxia  may  be  respousihlu  for  this  synifitum. 

8.  FfiinCntM. — A  sensation  of  weakness  with  a  tendency  to  syncope,  persistent, 
recum'nt,  or  acute,  may  be  present  as  an  aecompanimcnt  of  tlie  various  forms 
of  ana^niia,  angina  pectoris,  fatty  heart,  tlirouibosis  of  the  pulmonary  artery, 
pneumnthorax,  thoracic  aneurism,  ascites  (csfiecially  during  tapping),  and 
tympanites.  It  may  be  present  as  a  result  of  emotion,  fatigue,  excessive  heat, 
putitfui  alTections,  depres!;ing  [wisons,  and  as  an  evidence  of  shock  after  injuries. 
As  an  idiosyncrasy  it  attends  the  act  of  defecation  in  certain  |>er8ons,  and  is 
a  frequent  event  in  M^ni^re's  disease. 

4.  Fonnitation,  Itching. — Formication  is  a  sensation  ii.s  of  ants  or  otlier 
insects  crawling  over  the  skin.  It  is  a  variety  of  itching  or  pruritus,  and  in 
varying  degrees  and  in  different  parts  of  the  body  may  result  from  many  dis- 
eases of  the  skin,  including  the  exanthemata.  Affecting  the  external  genitals, 
it  may  be  due  to  diabetes,  leucorrhoea,  or  neuroses;  the  anus,  to  seat  worms  or 
hemorrhoids.  It  is  an  occu.sioiial  premonitory  symptom  of  «pople.\y,  and  may 
be  present  as  a  coii-seijiK'nce  of  a  tumour  of  the  brain,  in  the  part  su])plied  from 
the  seat  of  the  lesion.  More  or  less  general  pruritus  frequently  occurs  in  hys- 
teria and  neurasthenia,  also  in  locomotor  ataxia,  chronic  spinal  meuiugitis, 
chronic  myelitis,  disseminated  sclerosis,  chronic  lead  poisoning,  and  tetany.  It 
is  general  and  freipient  in  jaundice,  leas  often  it  is  found  in  gout  and  cases  of 
granular  kidney.  It  is  an  occasional  result  of  the  administration  of  morphine 
(especially  aifectiug  the  nose),  coj>aiba,  and  ergot. 

General  itching  or  pruritus,  if  persistent,  should  lead  to  an  examination  for 
the  existence  of  gout,  lead  poisoaiog,  chronic  interstitial  nephritis,  or  diabetes 
mellitus. 

5.  FSilneu. — A  sensation  of  fulness  in  the  chest  or  epigastrium  is  caused  by 
chronic  gastritis,  nervous  tlyspepsja,  or  dilatation  of  the  stomach,  as  well  as  by 
cardiac  hypertr(>f)hj',  pulniormry  emphysema,  chronic  peritonitis,  tympanites, 
or  mnliirial  fevers. 

6.  Gtrdle  Seruntion. — A  subjective  sensation  as  of  a  constricting  band 
around  the  trunk  is  found  in  connection  with  locomotor  ataxia,  chronic  mye- 
litis, injury  or  tumour  of  the  spinal  cord,  and  inHammation  or  tumour  of  the 
sjjinal  meninges,  also  from  an  enlarged  liver.  After  prolonged  vomiting  or  re- 
peated iHiroxyams  of  violent  cough,  a  similar  sensation  may  be  felt,  corresjmnd- 
ing  to  the  iu.sertion  of  the  diaphragm,  ami  due  to  a  strain  of  that  muscle. 

7.  //(f'jf.—  Subjective  sensations  of  heat  may  be  felt  in  the  e|iigastriiiiui  and 
beneath  the  sternum  in  pyrosis  and  irritant  poisoning,  and  to  a  less  degree  in 
acute  bronchitis;  in  the  back,  in  B|jinal  irritation  or  neurasthenia.  Flashes  of 
heat,  with  or  without  flushing  of  the  face  and  sudden  perspinitions,  are  com- 
mon attendants  of  the  meno|)ause,  as  well  as  disease  of  the  pelvic  viscera  and 
conditions  of  debility  and  nerve  tire.  Subjective  sensatious  of  beat  may  be 
felt  in  the  back  and  epigastrium  in  paralysis  agitans. 

8.  Numbnen,  Tinglinff,  liumiiig. —Thfue  are  of  rather  common  occurrence, 
and  may  poast^as  diagnostic  value.  Particularly  in  the  feet,  they  are  in  some 
cases  the  first  Bymptoms  of  locomotor  ataxia,  myelitis,  or  chrnuic  spinal  men- 
ingitis, and  are  very  frequent  in  neurasthenia  and  hysteria,  and  (iu  the  fingers 
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8)  are  not  infrequent  in  arthritis  deformans.  NumbnoBs  (fingers,  ocoa- 
onallj  Bcalp  and  fe^t)  on  waking  in  the  morning',  which  at  QrKt  ]ia!«8e.s  away,  hut 
later  remaina  during  the  day,  isacro-partesthewH  or  waking  nuniltni-ss.  Loi-alized 
numbness  is  sometimes  caused  by  a  tumour  of  that  portion  of  the  lintin  which 
supplies  the  area  of  abnormal  sensation.  In  tetany  there  ia  numbness  of  the 
fingers  and  toes,  and  tingling  or  burning  is  an  occasional  premonitory  symp- 
tom of  neuralgia  or  l)cr|H.>s  soster.     Certain  (loisons  also  may  cause  numbncNR. 

TIic  diseases  or  {misons  of  which  numbness,  tingling,  or  iiurning  may  be 
indications  are  aa  follows: 


Aconite    poisoning    (general    nurob- 

DCSBl, 

Apoplexy  fan  occasional  premonitory 

symptom), 
AjjpeodicitiB    (occasionally   in    right 

le«), 
Arthritis  deformans  (hands  and  feet). 
Beri-beri  (multiple  neuritis). 
Brain    tumour    (part  suppUed   from 

seat  of  lesion), 
Bromism, 

Carbolic  acid  (local  contact  of), 
Chronic  spinal  meningitis, 


Epile{>sy   (occasionally  as  a  part   of 

the  aura), 
Herpes    zoster    (peripheral    termina- 
tions of  affected  nerve), 
Hysteria  (a  frequent  symptom). 
Injuries  of  nerves. 
Locomotor  ataxia  (feet  and  legs), 
Myelitis  (early  stage), 
My.xiedema, 

Neuralgia  (premonitory), 
Neare«thenia  (frequent). 
Neuritis, 
Sciatica, 
Tetany  (fingers  and  toes). 

9.  Opprettum  or  Weight. — When  felt  in  the  che*t,  is  most  frequently  found 
in  hemoptysis,  hysteria,  spasmodic  asthma,  tinfjina  |>ectorig,  nervous  dyspepsia, 
and  chronic  gastritis;  less  commonly  in  onnliiic  or  |K'ricardial  disease,  Basetlow's 
disease,  exophthalmic  goitre,  and  tumour  of  the  mediastinum.  When  felt  in 
the  eyiffiutriiim,  is  usually  caused  by  neurastheniu,  chronic  gastritis,  nervous 
dyspcpeia,  or,  rarely,  as  a  premonition  of  gastric  hemorrhage.  A  feeling  of 
pressure  or  weight  in  the  httid  is  common  in  neurasthenia  and  hypochondriasis, 

is  occasionally  premonitory  of  apoplexy  or  is  a  part  of  the  epileptic  aura. 
'A  similar  sensation  in  the  abdomen  or  pelriii  attends  the  presence  of  abdoniinnl 
or  pelvic  tumours. 

10.  Praeordial  Conttrietum  and  Sini-in^, — A  typinal  example  of  thi.'^  distress- 
ing symptom,  aaaociated  with  agonizing  pain,  is  seen  in  angina  pectoris,  and 
to  a  lesser  degree  in  pseudo-angina.  A  sensation  of  cardiac  weakness  and 
sinking  may  be  indicative  of  dyspepsia  or  gastritis,  es{>ecially  the  acute  forms. 
Severe  acut«  diarrhoea,  and  especially  cholera  (sporadic  or  Asiatic),  will  rapidly 
exhibit  this  symptom.  It  is  not  infreipiently  a  concomitant  of  tympanites,  car- 
diac dilatation,  or  jiericarditis,  and,  finally,  it  may  be  a  subject  of  complaint  in 
hysteria,  neurasthenia,  and  hypochondriasis. 

11.  TViroWinj/.— This,  as  a  subjwtive  sensation,  felt  over  the  entire  body  or 
in  the  head  and  extremities,  is  not  infrequent  in  hysteria,  neurasthenia,  vaso- 
motor ataxia,  the  anromias,  and  aortic  regurgitation.  Locally  it  is  felt  in 
phlegmonous  inflammations  and  over  the  scat  of  an  aneurism;  In  the  neck  and 
head,  in  caeea  of  exophthalmic  goitrp;  in  the  head,  in  migrainous  headaches ; 
in  the  pnecordial  area,  in  cardiac  hy]MTtro|)liy  or  i««l]iit»tioi»;  and  the  "throb- 
bing aorta  "  is  very  common  in  gastritis  and  neurasthenia. 
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13.  Tightnttjf. — This,  when  substiTiml,  is  Tisiially  associateJ  wilh  the  rlry 
stage  of  HH  iK'Ult  triiohi-iti!*  iiiii!  brnnt'hitis  of  the  hirj,'CT  tuhes.  The  term  is 
alsu  upplieil  to  the  character  of  the  cini<fh  in  thu  same  ftiige. 

l;l,  \\'f<ikin'»»  or  DehiUtij. — A  ft'i'liiig  of  must'uiiir  wi'iikiicBS,  debilily,  or 
liwsitmic  uttiiid.s  thi;  jirotlromiU  slngi'  of  fevers,  ami  i.s  a  s«mjui*1,  more  or  less 
[irtilotigt'd,  of  all  fvUrileaiid  cxhuustiug  diwases.  It  may  also  Ijc  n  cnncoriiitant 
tif  the  <lys|)e(>sitw;  the  overuse  of  tea,  coffee,  alcotiul,  and  tobacco;  uiid  rheu- 
iiiatisiii,  L^iuit,  utid  lithieiiiiu. 

This  syniploiii,  when  ]»t'rsi8terit,  hiw  ti  distiuet  cliiifriil  value  in  suggesling 
thf  |irei^ciHT  of  iH'uriiKthcniii  (Ki(i.<t  rrcipu'iit t,  j'libtioimry  tuberrtilosif  (even 
willioiit  jihy.'-ieal  sij^us),  diabetes,  auiL'miii,  iurtuenzu  (^ubstiuutej,  lutt'iit  pleurisy, 
and  exoplitlmlniic  goitre. 


SE(JT10N   VI 
VEItTIGO 

Vertico  or  dizziness  is  n  8itl)jeetive  st'nsjttion  of  loss  of  eqiii- 
libriuiii.  Thu  patient  feels  as  if  Im  himself  were  whiriing,  sirikiii*;,  tir 
rising  (subjfvfive  vertigu),  or  siuToiiiuliiig  objects  may  Mjijiear  to  be 
ra])idly  ruvolviiig,  sinking,  or  rising  (ol'Jecliiv  vertigo).  Jlvrizon/al 
vertigo  is  felt  when  reclining  and  dissippcurs  on  rising.  In  a  severe 
caso  the  sensiitioii  rriiiy  be  so  snddcii  and  profound  jis  to  be  likened 
to  a  blow  ;  in  the  sligliter  degrees  there  iij  a  Hwiiiirning  lightness  iu 
the  head.  The  severe  and  acute  forms  Jire  usually  of  brief  duration, 
but  in  its  lighter  forms  it  tuny  last  for  weeks  and  niontlis  (*/«/«« 
7rr/i<jt)uiMt(ii).  Thr'  giiit  is  reeling  or  Btaggering,  like  that  of  a 
drunken  man.  Slight  iniusea  often  co-exists,  and  vomiting  may 
follow  a  sharp  attuek.  Loss  of  consciousness,  if  occurring,  is  only 
monientary. 

Vertigo  is  a  cause  of  so  much  alarm  to  the  jjutient  that  the  deter- 
mination of  its  origin  in  a  given  case  is  of  great  iniportaiK-e.  In  by 
far  tile  larger  jn-oportion  of  iMises  it  is  due  to  nenrasthenia,  es]x:eially 
the  litluvniic  form,  gastric  disorders,  arteriosclerosis,  aural  disease, 
or  eye  strain,  those  causes  being  arranged  approximately  in  the 
order  of  relative  frequency.  Very  rarely  the  vertigo  is  essential, 
without  discoverable  cause. 

In  all  cases  a  careful  examination  should  be  instituted  for  the 
discovery  of  diseases  or  conditions  wliich  may  be  responsible  for  this 
symptom,  as  follows : 

Nriifoniheiiiit  taut  I.Uhrmiit.  —  {»)  If  a  patient  with  ii  history  of  overstrain, 
or  congenital  delicieuey  in  nerve  force.  coni|iIain.':  of  coiistaiit  weariness,  feel- 
ings of  preauure  iu  the  licail,  iiad  other  etianicteristic  Bjmptoms,  with  vertigo  of 
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brief  duration  and  mcxlerate  severity,  but  of  frequent  occurrence,  the  vertigo  li 
due  to  ncuruirthpnia  19.  r. ). 

ib)  If  in  addition  the  urine-  is  high  coloured,  strongly  acid,  and  with  a  hi<,di 
B|)ecific  gravity  (1.028  to  1.032j,  the  cause  of  the  vertigo  is  neurasthenia  plut 
htbieniia.     The  latter  alone  may  be  a  cause  of  vertigo. 

fjaslrie  DinonUrt.—ia)  If  a  i»alient  of  middle  age  complains  of  a  sudden 
.vertigo  with  hcailache  after  too  free  indulgence  in  tlif  jdeasures  of  the  Uible, 
and  the  sympt^jms  slowly  dii$up])ear  after  vomiting  or  the  administration  of  a 
pur)gative,  the  vertigo  is  due  to  acute  indigcHtion. 

(ft)  If  there  is  sudden  headache,  dimness  of  vision  (hiind  heudaclie),  marked 
vertigo  causing  a  reeling  gait,  temporary  mental  confu.'jion,  iinil  piw-sildy  vomit- 
ing of  an  extremely  sour  fluid,  the  vertigo  iw  due  to  hyj)enuidit y  'if  the  stomach 
rontenta  iq.  r.). 

(<•(  If  there  is  a  history,  extending  over  months  or  years,  of  iippressiion  or 
di^InsM  after  eating,  ejiigastric  teuderues-i,  i-le,,  with  a  ratlicr  conHtant  hut 
«liglit  vertigo,  it  is  due  to  chronic  giiNtriti-s  (>y,  r. ). 

Arterum-lrriMtU ;  I'a/ritlur  Diseage  of  IJairt  ;  Arnurimii.  —  Ui)  If  a  man  or 
wonuin,  past  middle  ago,  complaining  of  constant  slight  vertigo,  intensitied  on 
ejccitement  or  exertion,  presents  sclerosed  arteries,  urcus  senilis,  hikI  ringing 
aortic  closure,  with  or  without  mixlenite  cardiac  hyiiertrophy,  thr  vertigo  is 
due  Ici  arteriosclerosis. 

{h)  A  similar  complaint  in  a  [Mtient  with  water-hammer  pulse,  marked 
cardiac  hypertrophy,  and  a  diastolic  murmur,  most  intense  over  the  aortic 
(srtilage,  is  due  to  aortic  regurgitation. 

(t)  Vertigo  may  attend  an  aneurism  of  the  tlinrucic  aorta,  because  of  the 
di.sturl>eil  intracrauiHl  circulation. 

Afrnifrf'i   l)uu:<i»'. — If  a     patient,  generally   a   man   piuit    40,  Ims   sudden 
iftttackn  of  vertigo,  with  tinnitus  or  incomplete  deafness  in  one  or  hoth  ears,  the 
comhinHtioD  is  sufficient  to  warrant  the  diagnosis  of  Meniere's  disease  (aural 
vurligo,  labyrinthine  vertigo). 

Vertigo  accompanying  other  disensps  or  conditions  is  rarely  associated  with 
tinoitiis  or  deafnejw.  The  vertigo  of  Menic-reV  disease  is  abrupt  in  its  onset. 
Land  the  [Kitient  may  fall  liefore  he  has  time  to  g^s^^[l  some  near-by  nbjeet.  There 
nay  be  a  momentary  loss  of  consciousness.  He  becomes  p:ilc,  and  the  face  is 
covere*!  with  perspiration.  Nausea  follows,  and  vomititii:,'  nisiy  Ink*-  pliicc  The 
Hnnitus  may  consist  of  hissing,  buzzing,  roaring,  or  throhhing  nuir.es,  more 
rarely  sudden  and  loud  rejwrts  like  pistol  shots.  The  attacks  may  recur  several 
times  in  a  day.  or  may  Iw  montlw  iipart.  In  the  tntirviils  there  may  be  a  more 
less  continuous  giddiness.  Rare  .symptoms  during  th<'  att!i<-k  arc  rli|)lo]iiii 
Ind  nystagmus,  double  vision,  or  osrilliitnry  movfuii'iils  of  tin-  eyeballs.  The 
deafness  is  usually  progre».<iive  but  incomplete,  iitTccling  one  or  bnlh  ears. 

Tlie  causes  of  Meniere's  disease  an.'  variously  stateel.  It  hius  been  Httributed 
to  diseafte  of  the  labyrinth  in  particular,  hemorrhagic  or  dcgenenitive;  to  bu|)- 
purative  or  other  disease  of  the  mirldlc  eiir;  to  disease  of  the  external  ear 
(funjncle,  inspissated  cerumen!;  to  a  vasomotor  ni'ur<»«i«  of  the  vessi-ls  uf  the 
wmicircular  ciinals;  to  disease  of  the  centres  of  Ucuiinij  and  ic^iiilibnitinii. 

Kyf  Strain. — In  a  patient  presenting  s_vtn(>foms  of  eye  strain,  \'i/...  indi-s- 
tJDCtDeaa  or  blurring  of  sight,  brow  pain  or  occipital  headache,  reddening  or 
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watering  of  the  eyes,  these  fullowiog  use  of  the  eyes  uj[>on  near  work,  aa  read- 
iug,  writing,  or  sewing,  together  with  vertigo  which  is  not  severe  but  rather^ 
perxistent,  and  extimination  of  the  eye  reveula  errors  of  refraction,  strablBmus, 
or  exophoria,  the  vertigo  may  he  due  to  tJie  ocular  defect.  The  diagtosia  can 
be  made  positively  only  by  the  disappearance  of  the  vertigo  aft€r  the  necessary 
corrections,  optical  or  ojterative,  have  been  made. 

AmoDg  the  less  euminuii  cauaea  of  vertigo  (q.  r.)  are;  epilepsy,  in  which 
vertigo  may  be  a  part  of  the  aura  preceding  the  convulsion  or,  alone,  usually 
with  II  momentary  loss  of  consciousness,  constitute  an  attack  of  petit  mat,  and 
is  discriniitiatcd  from  Mfeaifere's  disease  by  the  absence  of  tinnitus;  antemia, 
CApecialiy  upon  exertion;  brain  tumours;  the  abuse  of  tea,  coffee,  alcohol,  and 
tobacco;  autu-intoxication  from  absoqjtion  of  dccoin|)osing  Hubstances;  and 
chronic  interstitial  nc[»hriti3.  Vertigo  uiay  also  be  a  symptom  of  locomotor 
ataxia;  disseminated  sclerosis  (rarely);  great  mental  overwork  or  excitement  in 
neurotic  i>er8ons  (sudden,  with  fafntness  and  nausea,  lasting  several  hours);  or 
mechanical  (sea-sickness,  railway  and  elevator  sickness).  It  may  be  transitory 
and  caused  by  looking  at  a  rapidly  rotating  body ;  rertifal,  by  looking  up 
toward  or  down  from  a  height;  luteral,  occurring  while  thi'  patient  is  walking 
alongside  of  some  construction  made  up  of  similar  parts,  like  a  wail  or  fence; 
or  noeturruil,  felt  in  the  act  of  going  to  sleep. 

Laryngeal  Vertigo  (L.  syncope,  L.  epilepsy). — This  rare  disease  is  cither  a 
true  epilepsy  or  a  reflex  neurosis,  probably  the  latter.  It  usually  manifeata 
itself  in  middle-aged  neurotic  men,  who  are  suffering  from  laryngitis,  bron- 
chitis, broncliial  asthma,  or  phthisis  pulmonalis.  The  attack  begins  with 
laryngeal  tickling  or  irritation,  followed  by  a  short  cough,  8|)asm  of  the  larynx, 
dyspmrii,  transitory  syncope,  and  slight  convulsive  movements.  Bucli  attacks 
may  recur  every  day  or  at  intervals  of  a  month  or  more.  As  a  rule,  the  removal 
of  the  local  lesions,  when  possible,  will  [tut  a  8to[)  to  the  jtaroxysms. 


SECTION  vn 

TEMPERAMENT— PSYCHICAL    CONDITION— EXPRESSION^ 
OF  FACE— DELIRIUM 

During  the  general  examination  the  physician  should  endeavour 
to  form  some  conception  of  the  mental  cfiuracteristica  of  the  indi- 
vidual, in  health  and  aa  modified  by  disease.  As  a  rule,  the  more 
highly  trained  the  mind  and  the  more  elaborate  and  comple.x  the 
social  environment,  the  greater  is  the  necessity  for  an  appreciation 
of  the  persona!  traits  of  the  individual.  Influences  which  produce 
no  apparent  effect  upon  the  labourer,  toughened  by  hard  life,  will 
cauae  profound  perturbation  in  the  Bomewhat  hyperiesthetic  woman 
whose  nervous  system  is  in  a  state  of  tension  from  the  demands  of 
society,  art,  or  literature.  Delirium,  for  instance,  ia  a  much  leas 
significant  symptom  when  encountered  in  a  person  possessing  a  sen- 
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sitire  nerroiui  organization  than  when  it  is  present  in  one  of  a 
phlegmatic  and  eturdy  temperament. 

If  necessary,  information  may  be  obtained  from  friends  or  relatives 
conoeruiug  the  mental  traits  of  the  patient  in  health.  One  should 
inqoire  especially  as  to  the  existence  of  extreme  susceptibility  to 
pain  and  exaggeration  in  the  manner  of  expression  ;  as  to  whether 
the  patient  is  or  is  not  easily  elated  or  depressed,  or  given  to  undue 
solicitude  about  personal  health ;  and  other  points  which  may  be 
serviceable  in  estimating  the  value  of  the  statements  made  by  the 
patient,  or  the  present  deviation  from  the  normal  mental  conditiuu. 
Such  inquiries  should  be  made  with  circumspection  and  ta<'t  in  order 
to  avoid  misconception  of  motives  and  the  charge  of  making  imputa- 
tions uncomplimentary  to  the  patient. 

I.  Temperament.  —  In  this  connection  a  word  maybe  said  in 
regard  to  the  old  classification  of  temperaments,  into  sanguine, 
bilious,  nen^ous,  strumous,  and  lymphatic.  Considered  as  large  groups, 
there  is  doubtless  a  partial  justification  for  such  divisions,  but  the 
attempt  to  place  an  individual  patient  in  one  of  these  is  almost  hope- 
less, as  is  clearly  proved  by  the  frequent  necessity  felt  by  the  older 
writers  for  word  combinations,  of  which  biUo-saiiguiiip,  lymphatico- 
tanguine,  are  examples.  As  a  matter  of  fact,  the  miijurity  of  men 
exhibit  the  characteristics  belonging  to  more  than  one  of  the  tem- 
peramental classes. 

XeverthelesB,  it  is  often  convenient  to  use  the  names  given  to 
the  temperaments  as  descriptive  terms,  without  the  broad  meaning 
which  was  formerly  implied  by  their  use.  Thus  it  may  be  a  mate- 
rial aid  in  the  description  of  a  particular  case  to  say  that  tlie  patient 

of  a  nervous  temperament,  meaning  thereby  that  his  nervous 
is  sensitive,  and  that  he  has  a  gouty  diathesis.  Practically, 
the  tendency  of  modern  writers  is  to  retain  some  of  the  names  of 
temperaments  for  the  characterization  mainly  of  mental  qualities, 
while  physical  characteristics  and  predispositions  toward  disease  are 
spoken  of  as  diatheses  {q.  v.),  a  suitable  qualifying  adjective  being 
prefixed, 

Choltric  T&mperament.—ExhihitB  great  irritability  and  strong 
passions,  with  very  active  voluntary  muscles. 

Fhleijmatic  or  Lymphatic  Temperament, — Characterized  by  a  want 
of  energy,  small  or  slow  reaction  to  psychic  excitations,  slightly  de- 
veloped passions,  and  little  sensibility  to  bodily  suffering. 

Melnnrholir  [Atrabiliary)  Temperainent. — Marked  by  slight  irri- 
tability, united  with  strong  capacity  for  reacting  to  sensory  excita- 
tions, and  by  great  persistence  of  the  frame  of  mind,  aspecially  that 

of  suUenuess  or  duluess. 
S 
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Nervous  Temperament. — Characterized  by  marked  aensitiveness 
of  the  ner?ouB  system  to  slight  impressions. 

Snngnine  Temperument. — Chamcterized  by  marked  irritability, 
great  liability  of  the  nervous  system  to  exhaustion,  and  sudden 
clijitiges  in  hiiiiiour. 

II.  Psychical  Condition. — In  determining  the  present  psy- 
chical condition  of  the  patient  it  is  necessary  to  test  the  memory,  not 
only  in  regard  to  recent  but  also  in  regard  to  long  past  occurrences, 
as  one  of  the  first  faculties  of  the  mind  to  give  way  in  conditions  of 
weakness  or  disease  is  the  power  of  recollection.  It  is  also  requisite  to 
determine  the  \\n\ver  of  jni{(/meii{,  the  ability  to  follow  a  logical  train 
of  thought  and  to  ap|)reciate  the  relative  value  of  facts.  An  abnor- 
mal increase  in  mental  activity,  with  a  rapid  flow  of  ideas  and  a  cer- 
tain exaltation  of  the  frame  of  mind,  may  be  encountered,  as  well 
as  its  opposite,  a  depressed,  sluggish,  and  melancholy  humour.  It  is, 
of  course,  necessary  to  make  due  allowance  for  the  degree  of  educa- 
tion and  the  age  of  the  jvatient.  The  emotional  state  of  the  patient 
is  a  part  of  the  psychical  condition  ;  and,  as  an  index  to  the  mental 
status,  the  expression  of  the  face  may  give  valuable  information.  The 
occurrence  of  delirium  and  more  or  less  complete  unconseiousnesa 
may  alsu  be  conveniently  included  in  this  part  of  the  general 
examination. 

The  cla.ss  of  symptoms  here  considered  may  occur  in  connection 
with  either  acuto  or  chronic  disease,  and  the  disease  may  be  one 
whicli  affects  the  brain  and  nervous  sy.'<tem  alone  or  nuty  be  a  general 
morbid  condition  of  which  the  symptoms  referable  to  the  nervous 
system  are  merely  indications  or  effects,  as  follows : 

(1)  Facial  Expression.— ((f)  An  anximts  expression  is  observed  in 
diseases  attended  with  pain,  as  augiiui  pectoris,  aneurism  pressing  on 
nerve  branches  or  causing  erosion  of  the  vertebras,  simple  intestinal 
or  lead  colic,  pleurisy  and  pneumonia,  intestinal  obstruetion  from 
any  cause,  and  especially  in  peritonitis.  .\  peculiarly  worried  and 
anxious  look  is  especially  important  if  occurring  in  patients  witli  the 
symptoms  of  appendicitis,  as  it  is  significant  of  peritoneal  involve- 
ment. It  also  attends  diseases  which  cause  dyspniea,  as  asthma, 
pneumothorax  or  large  pleural  elTu8ion.%  and  lurytigeal  stenosis  from 
any  cause.  It  is  a  frequent  accompaniment  of  geiK>ral  septic  condi- 
tions (septicajmia,  pyiemia)  and  the  beginning  of  many  infectious 
fevers,  as  well  as  of  perieanlial  and  endocardial  iuHiimmations. 

{b)  An  expression  of  fright  and  ularm  i.s  u.-fual  in  connection  with 
large  hemorrhages,  and  is  frequently  seen  in  nervous  and  hypo- 
chondriacal individuals. 

(c)  A  face  devoid  of  expression,  vacant  and  unmeaning  in  aspect, 
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»y  be  witnessed  in  varying  degrees  in  facial  paralysis,  idiocy, 
dementia,  and  hydrocephalus.  Its  most  frequent  occurrence  is  in 
typhoid  fever  (hebetude)  and  the  typhoid  condition  which  attends 
BO  many  low  fevers  and  septic  processes. 

{(l)  There  are  certain  contortions  or  spasms  of  the  facial  muscles 
which  give  a  peculiar  expression  to  the  face,  as  in  chorea,  hysteria,  or 
insanity.  Here,  too,  may  be  classed  the  risun  sardonims,  due  to 
contraction  of  the  depressors  of  the  angles  of  the  mouth,  which  may 
be  seen  in  tetanus  and  strychnine  poisoning,  and  which  has  been 
ob«er?ed  also  in  inflammation  of  the  diaphragmatic  pleura  and  gen- 
eral peritonitis. 

For  further  information  concerning  the/(Tr»>.v  of  disease,  consult 
index. 

2.  Emotional  State. — («)  Mental  Depression. — A  melancholy 
humour  is  characteristic  of  hypochondriasis,  mclaucholia,  jaundice 
and  other  derangements  of  the  digestive  system ;  and  an  alternation 
of  high  and  low  spirits  not  infrequently  attends  neurasthenia,  hys- 
teria, chloro^Qsemia,  embolic  or  thrombotic  cerebral  softening,  and 
the  menopause. 

{b)  Mtntal  Excilf^inent. — A  condition  of  emotional  excitemejit  is 
present  in  certain  forms  of  mania,  deliriunj,  and  the  first  stage  of 
Acute  alcoholism.  It  may  be  seen  also  during  the  administration  of 
chloroform,  ether,  or  nitrous  oxide. 

(r)  Irritability  of  iemprr,  manifested  by  outbursts  of  anger,  or,  in 
a  leaser  degree,  by  querulousness,  may  be  present  in  connection  with 
gont.  rheumatism,  jaundice,  neuraKtheiiia,  and  chronic  invalidism. 

(rf)  A  noticeable  change  of  the  hahHind  temper.,  usually  from 
placid  to  fretful,  less  frequently  the  opposite,  is  witnessed  in  preg- 
nancy, melancholia,  typhoid  fever  in  its  middle  course,  in  the  aura 
of  epilepsy,  and  occasionally  in  the  eariy  stage  of  exophthiilniie 
goitre. 

(3)  Intellection.— The  disorders  of  intellection  embrace  dul- 
ness  or  confusion  of  the  mental  processes,  loss  of  memory,  delusions, 
illusions,  hallucinations,  and  delirium.  Disorders  of  conseiouauess 
will  be  considered  under  a  separate  heading, 

(a)  Dulne^s  or  confusion  of  mind  may  be  observed  in  patients 
who  are  quite  conscious,  and  is  manifcBtod  l>y  difficulty  or  slowness 
in  apprehending  the  meaning  of  questions  which  may  be  put  to 
them,  and  a  corresponding  difficulty  in  framing  the  proper  answers. 
In  the  extreme  degree!*  it  is  inipos.siblc  to  overcome  the  mental 
apathy  sufficiently  to  obtain  intelligible  replies.  The  patient  makes 
»n  evident  effort  to  grasp  the  significance  of  the  spoken  words,  but 
the  endeavour  is  fruitless  (see   also  Aphasia).     The  hebetude   of 
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tvphoid  fever  has  been  mentioned.  Mental  dulness  is  seen  in  cere- 
bral intlunimittioris  at  certiiin  stiiges  of  their  progress,  in  some  of  the 
Bcleroses  of  the  bniin,  in  cerebral  tliroriibo.^is  and  embolism,  niyxaj- j 
demu,  typhtia  and  other  low  fevere,  ami  in  some  of  the  p.-*ycboses  or 
insanities.  Confusion  of  tlioiight  may  be  incidental  to  neurasthenia, 
ansemia,  bruin  tumour,  and  old  age. 

(b)  Loss  of  tnemorif  usujilly  accompanies  dulness  or  confusion  of 
mind,  but  is  especially  characteristic  of  neurasthenia,  epilepsy,  over- 
use of  the  bromides,  and  beginning  insanities. 

{(?)  Delusiou.ti,  Jiailuriuaiidiift,  and  Illusions. — A  deluMon  is  an 
absurd  and  unfounded  belief,  and  if  it  occurs  in  an  insane  person  it 
is  an  inwine  delusion.  The  truth  of  the  belief  and  the  insanity  of 
the  believer  are  mattcr.-i  of  judgment.  A  belief  which  is  false  and 
ridiculous  to  one  may  be  an  article  of  faith  with  another.  In 
ordinary  medical  diagnosis  it  is  usually  easy  to  diBtingutsIi  between 
true  and  false  beliefs  without  splitting  hairs. 

An  haUticinafioH  is  a  sense  perception  without  a  physical  basis. 
If  one  imagines  that  he  fieara  a  sound  or  smelLs  an  odour,  wlien  tlie 
Bound  or  odour  does  not  exist,  he  is  the  subject  of  an  hallucination. 
Any  one  of  the  senses  may  be  the  agent  of  an  hallucination. 

An  illusion  is  a  false  interpretation  of  objects  which  really  exist. 
If  one  sees  a  chair  and  imagines  it  to  be  a  man,  or  hears  a  gentle  rap 
upon  the  door  and  insists  that  it  is  an  e.vplosion,  ho  is  the  subject  of 
au  illusion. 

If  the  patient  is  unaware  of  the  falsity  of  his  hallucinations  or 
illusions,  they  are  said  to  be  delusive;  if  ho  knows  their  falsity,  they 
are  non-delusive. 

Delusions,  hallucinations,  and  illusions  are  characteristic  of  the 
insanities.  They  are  occasionally  seen  in  hysteria,  and  to  some 
degree  in  every  ca.se  of  hypochondriasis,  both  of  which  are  consid- 
ered on  good  authority  to  be  forms  of  insanity.  False  beliefs  and 
false  or  perverted  sense  perceptions  also  constitute  a  part  of  the 
mental  condition  known  as  delirium. 

(rf)  DfUriuiit. — This  is  a  state  of  mental  agitation  characterized 
by  restlessness,  incoherence  of  speech,  delusions,  and  sensory  perver- 
sions. Two  varieties  of  delirium  are  recognised,  although  transition 
forms  are  common.  The  first  form  is  termed  arthe  or  ivild  delirhtm, 
in  which  the  patient  tries  to  escape  from  bed,  shouts,  struggles  with 
imaginary  enemies,  and  requires  forcible  restraint.  The  other  is  a 
low  or  multtiring  delirium,  the  {mtient  lying  with  comparative  quiet- 
ness, but  incessantly  engaged  in  incoherent  and  disjointed  converse 
with  imaginary  personages,  or  communing  with  his  own  disordered 
brain.     The  onset  of  delirium  may  be  sudden  or  slow.     If  coming 
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^dowly,  the  first  indication  of  its  presence  may  be  a  certain  confusion 
'•nil  liitficulty  in  realizing  liis  surroundings  after  waking  from  sleep, 
the  mental  confusion  lasting  for  a  longer  period  on  each  occasion, 
and  finally  developing  into  well-marked  delirium. 

Active  or  wild  delirium  is  typically  seen  in  delirium  tremens; 
low  or  muttering  delirium  in  the  2d  and  3d  weeks  of  typlioid  fever. 
A  practical  point  to  bear  in  mind  is  that  a  quiet  delirium  may  shift 
rery  suddenly  into  the  active  form. 

Aside  from  the  insanities,  delirium  may  be  present  in  the  acute 
infectious  diseases.  Any  febrile  disease  in  children  may  manifest 
it  to  a  greater  or  less  degree.  I  have  seen  several  cases  of  dysmen- 
orrhoea  in  young  women,  attended  with  a  rather  active  delirium  lust- 
ing from  12  to  24  hours.  It  attends  the  typhoid  state  without  refer- 
ence to  the  cause,  and  may  bo  present  toward  the  close  of  life  in 
either  acute  or  chronic  disease.  It  is  associated  also  with  inflaninia- 
tory  cerebral  disease,  and  may  be  present  in  connection  with  ura>mia 
and  with  poisoning  by  certain  drugs,  such  as  aholiol,  bclhidonna,  or 
opium.  Nocturnal  delirium  frequently  persists  after  conv4tlescence 
has  been  well  established,  especially  in  pneumonia  and  typhoid  fever. 
Under  these  circumstances  it  is  doubtless  akin  to  the  delirium  of 
inition.   The  latter,  as  its  name  indicates,  is  usually  associated  with 

ite  wasting  diseases,  either  febrile  or  aniBmic.    Its  onset  is  sudden, 

In  the  early  morning,  and  the  patient  is  found  to  be  extremely  weak 

and  collapsed.     It  may  continue  from  a  few  hours  to  2  days.     Brief 

delirium  may  follow,  and  in  some  instances  may  replace,  an  epileptic 

couvult>i(»n.    Delirium  is  also  one  of  tlit?  manifcBtiitioiis  of  hysteria. 

III.  Insomnia,  and  Starting  dtiring  Sleep. — Sleepless- 
ness possesses  slight  diagnostic  value.  Disturbed  sleep  is  present  in 
the  majority  of  febrile  diseases.  Prolonged  or  persi-^itent  wakeful- 
ness is  a  prominent  symptom  in  delirium  tremens,  pneumonia, 
melancholia,  gout,  meningitis,  and  cereiiral  syphilis,  and  it  may  also 
be  caosed  by  the  over-free  use  of  tea,  coffee,  and  tobacco. 

Sadden  twitching  or  starting  of  the  body  during  sleep  may  be  due 
to  mental  or  physical  fatigue,  especially  if  the  person  be  already 
neurasthenic.  It  is  not  at  all  uncommon  in  connection  with  dys- 
pepsia or  acute  indigestion,  as  well  as  with  delirium  tremens,  menin- 
.^tis,  and  cerebral  embolism.  In  children  it  may  be  due  to  fever, 
lentition,  or  worms,  and  may  be  indicativ^e  of  disease  of  the  joints. 
It  is  a  very  unpleasant  symptom,  occurring  just  as  the  patient  is 
fulling  asleep,  when  the  compensation  is  broken  in  valvnlar  disease  of 
the  heart.  In  meningitis  and  joint  diseases  it  is  uaiuilly  accompanied 
by  a  cry.  The  most  frequent  causes  are  dyspepsia,  fatigue,  fever,  and 
dentition. 
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SECTION  virr 

DISTURBANCES  OF   CONSCIOUSNESS 

Inability  to  cognize  impressions,  from  within  or  without,  which 
are  ordiniirilj  capable  of  producing  physirjil  or  mental  sensiitioiis, 
POiiHtitiiteH  Nuponsciousness,  which  us  a  synijituni  is  of  ruui'h  cliugnuatie 
importanto.  It  is  also,  as  a  symptom,  tlie  I'uiise  of  frcqncnt  diag- 
nustir  perplexity. 

Loaaof  conseiouaiiess  may  be  gradual  or  sudden,  and  may  present 
various  degrees  of  i-omjileteness.  \V'ith  refert'iicp  to  its  complete- 
ness, three  degrees  are  clinically  recognised  :  /nmuiolc/tre,  ^itfpor,  and 
comH.  Coma  viffil  is  a  fourth  acknowledged  variety  or  form  of  uncon- 
Bciousness. 

Snmuolencey  or  Mhargt/,  is  the  lightest  degree  of  disordered  con- 
sciousness, and  is  manifested  by  a  persistent  sleepiness,  from  which, 
however,  the  patient  can  be  easily  aroused. 

Sliipor  is  a  more  dcc^ided,  but  partial,  loss  of  consciousness,  a  pro- 
found slumber  from  which  it  is  possible  to  awaken  the  patient,  but 
only  with  great  difficulty  and  by  importunate  solicitations. 

Voma  is  a  condition  of  insensibility  from  wliii'jj  it  is  impossible  to 
arouse  the  patient.  The  face  is  expressionless,  the  respiration  may 
bo  stertorous,  the  mouth  is  usually  open,  and  the  tongue  dry. 

Comti  Vigih — In  coma  vigil  the  patient  lie.^  witli  his  eyes  open,  but 
absolutely  unconscious  of  his  surroundings,  and  there  is  usually  a 
muttering  delirium,  with  aimless  movements  of  the  hands.  It  is  a 
condition  indicative  of  extreme  peril. 

The  Diagnostic  Signiflcance  of  Coma 

Coma  occurring  very  suddenly  is  characteristic  of  apoplexy, 
catalepsy,  and  sunstroke.  More  or  less  complete,  and  making  its 
appearance  gradually,  it  may  attend  any  of  the  fevers  and  acute 
infectious  diseases,  as  typhoid,  typhus,  and  pernicious  malarial 
fevers.  It  is  also  a  symptom  of  narcotic  poisoning,  as  from  alcohol, 
chloral,  opium,  ether,  ehlorofocrn,  nitrous-oxide  gas,  and  coal  gas. 
In  addition  to  the  poisoibs:  of  the  specific  infectious  diseases,  coma  is 
caused  by  ursemia,  and,  late  in  the  disease,  by  diabetes.  Other  poi- 
soned states  of  the  Wood  which  may  produce  it  are  those  of  septi- 
ctemia,  pviv'mia,  carcinomatous  growths,  and  the  very  rare  acute 
yellow  atrophy  of  the  liver.  Asphyxia  is  attended  with  drowsiness 
or  perhaps  actual  coma.  Injuries  to  the  head  wliich  involve  concus- 
sion or  laceration,  and  pressure  upon  the  braiu,  as  from  a  depressed 
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fractnro,  may  produce  total  unconsciousness.  Ilysterical  coma  is  not 
iufreqacnt.  The  nonrulsions  of  epilepsy  and  infantile  eclampsia  are 
followed  by  a  period  of  unconsciousness.  A  momentary  loss  of  con- 
sciousness may  be  almost  the  only  symptom  of  minor  epilepsy  {petit 
mai).  Coma  may  attend  any  organic,  hemorrhagic,  or  intiuniniatory 
disease  of  the  brain,  as  in  the  various  forms  of  cerebral  meningitis, 
in  which  it  makes  its  appearance  late  in  the  disease  and  is  due  to 
pressure  from  the  exudate.  It  may  be  associated  also  with  disease  of 
the  craoial  bones,  meningeal  hemorrhage  or  tumour,  abscesfi  or 
tumour  of  tlie  brain,  acute  encephalitis,  cerebral  syphilis,  cerebral 
hemorrhage,  embolism  or  thrombosis,  and  softening,  thrumbosis  of 
the  cerebral  sinuses,  general  paresis,  and  multiple  sclerosis. 

Syncope  is  a  sudden  loss  of  consciousness  duo  to  acute  ana?inia  of 
the  brain.  A  rather  sudden  coma  may  occur  as  the  result  of  severe 
muscular  exertion,  independent  of  sunstroke.  Finally,  coma,  begin- 
ning from  a  few  hours  to  several  days  before  death,  may  herald  the 
end  of  many  acute  and  chronic  diseases. 

Coma  vigil  maybe  present  in  connection  with  typhoid  and  typhus 
fevers,  and  with  the  ti/p/ioid  s/ate,  especially  wlieu  it  supervenes  in 
eeptictemia,  pya}niia,  and  delirium  tremens. 

The  Diagnosis  of  the  Varieties  of  Coma 

In  General. — In  all  cases  of  more  or  less  sudden  unconsciousness 
the  following  points  are  of  value  : 

1.  (S'X'/'?<. — During  extremely  warm  weather  it  is  important  to 
observe  the  temperature  of  the  skin.  If  it  is  excessively  hot  and  dry, 
one  may  infer  the  presence  of  sunstroke  (insolation). 

2.  /{eud. — Examine  for  evidence — bruise-s,  cuts,  or  depressions — 
which  may  point  toward  injury  of  the  brain. 

3.  Face. — Determine  the  presence  of  unilateral  facial  jiaralysis 
(one  side  of  face  expression! ess  and  sniootb),  which  is  usually  asso- 
ciated with  hemiplegia  ami  indicates  a  unilateral  brain  lesion — e.  g., 
hemorrhage,  embolism,  thrombosis,  or  other  cause  of  interference 
with  intracranial  function;  or  hysteria. 

4.  £tfes. — If  both  pupils  are  contracted  and  do  not  dilate  when 
corered,  suspect  narcotic  poisoning  (especially  by  opium)  or  a  cere- 
bral lesion.  If  the  pupils  are  unequal  (anisocoria),  it  is  pretty  certain 
under  such  circumstances  to  bo  caused  by  a  cerebral  lesion.  If  upiui 
attempting  to  raise  the  eyelids  there  is  a  quivering  resistance  and 
the  eyeballs  are  kept  continuously  turned  upward,  hysteria  is  the 
probable  cau.se  of  the  coma.  In  other  forms  of  unconsciousness 
there  is  never,  or  but  very  ranly,  the  slightest  ditliculty  in  raising 
the  lids,  and  the  eyes  arc  not  necessarily  upturned. 
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5.  Month  find  Tongue. — If  the  lipa  or  tongue  arc  bitten  and  there 
is  froth  upon  t!ie  lips,  ono  may  corri'ctty  suspect  opilopsj,  althoiigli 
the  injuries  may  have  been  Inflicted  ueciilentally  by  the  teeth  when 
the  patient  fell  unconscious. 

6.  Exlremififs. — These  arc  to  be  exiiminerl  for  piinil ysis,  especially 
hemiplegia,  in  which  the  arm  and  leg  of  the  same  side  fail  limp  and 
helpless  when  raised  and  dropped.  If  the  unconsciousness  is  abso- 
lute, all  four  extremities  may  be  apparently  paralyzed,  but  a  greater 
degree  of  relaxation  may  be  manifest  on  one  side  than  on  the  other. 
At  the  very  onset  of  an  apoplexy  there  may  be  an  "initial"  rigidity 
of  the  paralyzed  suie.     See  also  3,  preceding. 

It  should  be  borne  in  mind  as  a  diagnostic  aid  that  there  are  cer- 
tain comatose  conditions  which  may  he  preceded  or  followed  by  gen- 
eral convulsions.  These  are :  the  primary  convulsion  and  Bubse- 
quent  extreme  drowsiness  caused  by  the  exanthemata  and  other  acute 
specific  infections  in  children;  the  coma  which  follows  convulsions  due 
to  dentition  or  digestive  disorders  in  ehildrfn  ;  the  coma  setpient  to 
the  epileptiform  seizures  of  cerebral  syphilis,  general  paralysis  of  the 
insane  and,  more  rareSy,  of  alcoholism;  the  coma  subsequent  to  the 
convulsions  of  epilepsy  and  hysteria;  and  tfie  coma  following  the 
urtemic  convidsion.  The  coma  of  sunstroke,  cerebral  liemorrhago, 
and  some  other  ailments  of  less  frequency  and  importance  may  be 
preceded  by  a  general  convnlsion. 

In  Special. — Certain  special  varieties  of  coma  (with  or  without 
convulsions)  are  of  sufficient  frequency  and  consequence  to  be 
grouped  and  described  with  enough  detail  to  enable  at  least  a  pre- 
euin])tive  differential  diagnosis  to  be  made.  The  discrimination  is 
of  great  importance  because  of  the  liability  and  the  danger  of  con- 
founding one  with  another,  especially  the  first  four  which  will  be 
considered — viz.,  coma  from  opium,  alcohol,  apoplexy,  and  urajmia. 

1.  Opium  Cuma. — The  patient  is  deeply  comatose ;  the  face  is 
dusky  and  cyanotic  ;  the  respirations  are  slow  (12  to  4  or  even  less  per 
minute) ;  the  pulse  is  also  infrequent  and  full  until  the  terminal 
stage;  the  pupils  arc  equal,  and  contracted  to  pin  points.  The  tem- 
periitnre  of  the  body  is  normal,  and,  except  toward  the  end,  the  skin 
is  dry  and  moderately  warm. 

2.  Alcoholic  Coma. — It  may  or  may  not  be  possible  to  arouse  the 
patient.  If  he  can  be  awakened,  ho  may  protest  by  wonis  or  blows. 
The  face  is  usually  flushed,  often  somewhat  cyanotic,  more  rarely 
pallid.  The  respirations  are  of  normal  frequency,  deep,  and  some- 
times stertorous.  The  odour  of  alcoholic  liquor  can  he  detected  in 
the  breath ;  and  there  is  usually  the  peculiar  sour,  mawkish  smell 
which  results  from  the  disturbing  efl!ect  of  alcohol  upon  the  baccal 
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and  gastric  mncosa— the  odour  of  "drunkurd'a  stomach."  This 
odoar  is  of  no  ralae  aa  a  disgnostic  syuiptoti] ;  its  aboence  is  of 
importance  as  a  negation  of  alcoholism.  The  pulse  is  rather  rapid, 
full,  and  strong,  finally  becoming  small  and  feeble.  The  pupils  are 
joal,  and  either  of  normal  size  or  dilated.  Very  commonly  the  skin 
"is  cool  and  raoiat,  and  the  bodily  temperature  below  the  normal 
jH>int.  Convulsions  are  infrequent,  but  there  may  bo  some  local 
muscular  spasm  or  twitching. 

Two  points  should  be  remembered  before  making  a  diagnosis  of 
alcoholic  coma:  one,  that  it  maybe  closely  simulated  Vjy  apoplexy; 
the  otlier,  that  apoplexy  may  occur  in  a  drunken  person  and  the 

•  symptoms  of  a  cerebral  lesion  be  added  to  those  of  acute  alcoholism. 
Farther,  it  should  be  borne  in  mind  that  the  patient  may  have  had 
administered  by  mouth  a  dose  of  liquor  from  the  hands  of  some  well- 
meaning  person  after  the  onset  of  the  attack.  Consequently,  in 
cases  simulating  drunkenness,  the  signs  of  apoplexy,  to  be  described 
in  the  next  paragraph,  especially  paralysis,  should  be  most  carefully 
looked  for. 

3.  Coma  from  Apoftlexy. — The  coma  is  usually  profound,  and  the 
patient  can  not  be  aroused.  The  face  is  flushed  or  pule  and  cyanotic. 
The  respirations  are  slow,  stertorous,  and  sometimes  of  the  Ciieyne- 
Stokes  type.  The  lips  are  blown  out,  and  one  cheek  flaps  more  than 
the  other  during  respiration.     The  pulse,  us  a  rule,  is  full,  strong, 

id  infrequent,  and  the  arteries  arc  hard.  The  pupils  do  not  react  to 
light,  are  dilated,  and  often  uneqntil.  There  muy  be  conjugate 
deviation  of  the  head  and  eyes — i.  e.,  they  are  turned  persistently  to 
one  side.  One  side  of  the  face  is  usually  paralyzed,  as  indicated  1>y 
the  smoothing  out  of  its  wrinkles,  the  flapping  check,  and  the  droop  of 
one  angle  of  the  mouth.  By  lifting  the  limbs  and  finding  those  of 
one  side  to  fall  more  flaccidly  than  those  of  the  other  side,  the  pres- 
ence of  hemiplegia  may  be  demon.stnited.  Tlio  skin  is  dry  and  the 
temperature  of  the  body  above  the  normal. 

4.  Urtfmic  Coma. — Convulsions  often  initiate  an  attack  of  ura?niio 
coma,  but  the  unconsciousness  may  dovclnp  gradually  and  without 
spa«m.  The  face  may  present  the  swollen  pallor  of  renal  disease. 
Tlie  pulse  is  generally  infrequent  and  is  apt  to  be  of  high  tension. 
The  pnpils  are  equal,  either  dilated  or  of  normal  size.  There  may  be 
muscular  twitchings  antl  rigidity  affecting  the  liands  and  feet.  The 
temperature  may  be  normal,  in  severe  cases  subnormal,  and  in  those 
attended  by  several  convulsions  it  may  be  greatly  elevated.  The 
breath  and  bodily  exhalations  may  have  a  urinous  and  aramoniacal 
odour.  In  suspected  ufieraic  cema  the  urine  sho«ld  be  promptly 
examined  for  albumin  and  casts,  the  heart  and  vessels  for  hypcr- 
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sclerosia,  the  eye  grounds  for  retinitis,  and  \ 
y  for  cedenia.     It  is  not  to  be  forgotten 


IU8  portions 
t  there  are 

occasional  instances  of  uraemic  hemiplegia,  often  transient  and  with- 
out discoverable  organic  iusiona  of  the  brain,  which  resemble  apo- 
plexy so  closely  that  it  proves  impossible  to  make  a  differential  diag- 
nosis except  at  autopsy. 

5.  Coma  from  Epilepny. — There  is  usually  little  difficulty  in  the 
diagnosis  of  the  post-convulsive  coma  of  epilepsy.  The  history  of  a 
convulsion,  the  bitten  tongue,  tlie  foam  ou  the  lips,  and,  above  all, 
the  brief  duration  of  the  gradually  lesseuiiig  unconsciousness,  are  in 
the  majority  of  cases  sufficient  to  settle  the  question.  Tlie  face  is 
congested,  the  breathing  stertorous,  the  limbs  are  relaxed,  but  there 
is  no  hemiplegia. 

6.  Hysterical  ('mnu. — There  is  something  characteristic,  altliough 
difficult  to  describe,  in  the  appearance  of  a  patient  in  the  coma  of 
hysteria.  The  attack  may  be  preceded  by  laughing,  crying,  delirium, 
or  convulsive  movements  ;  or  it  may  come  on  without  premonition. 
The  face  is  somewhat  flushed,  the  pulse  is  usually  of  normal  rapidity, 
the  breathing  may  be  rapid  but  not  stertorous;  the  pupils  are  equal, 
of  normal  size,  and  responsive  to  light ;  the  eyelids  resist  opening,  and 
the  eyeballs  are  persistently  upturned.  After  a  little  experience 
with  such  cases  the  facial  expression,  attitude,  atul  general  appearance 
of  tiie  patient  make  an  impression  upon  the  obsciTor  ditficult  to  define, 
but  extremely  characteristic — as  of  an  unconsciousness,  in  part  real, 
in  part  intentional.  An  irritant,  such  as  ammonia,  to  the  nostrila 
or  continued  firm  pressure  upon  the  supraorbital  nerve  at  its  point 
of  emergence,  will  at  least  partly  arouse  the  patient. 

In  view  of  the  undoubted  fact  that  serious  organic  disease  of  the 
brain  may  be  ushered  in  by  pseudo-hysterical  symptoms,  it  is  best  to 
be  somewhat  chary  in  announcing  a  positive  diagnosis  of  hysteria, 
unless  there  is  a  total  absence  of  organic  symptom.s  and  the  hyster- 
ical characteristics  of  the  attack  are  so  marked  as  to  be  beyond 
question. 

7.  Syncope. — ITnconsciousness  from  sudden  anaemia  of  the  brain 
is  rarely  confounded  with  other  forms  of  coma.  The  pallor  of  the 
face  is  absolute,  the  respirations  are  shallow  and  almost  inipercejitible, 
the  pulse  is  weak,  perhaps  absent,  and  the  pupils  are  widely  dilated. 
The  eyes  may  remain  open.  If  the  syncope  is  due,  as  it  is  in  the 
majority  of  cases,  to  a  temporary  weaknes.-*  of  the  heart  action  from 
emotional  causes  or  the  sudden  assumption  of  the  erect  position  by 
an  enfeebled  person,  couseiousuess  will  soon  return  under  appro- 
priate treatmeut. 

It  is  to  be  remembered,  however,  that  if  tliere  is  pallor /3i««  cyik- 
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noeis  and  some  stertor,  the  attack  may  be  due  to  seriong  cardiac  dis- 
ease, or  may  be  one  of  the  sliglit  apoplectic  seizures  premonitory  of  a 
serious  cerebral  thrombosis. 

8.  Diabetic  Coma. — This  variety  of  cotna  may  occur  without  pre- 
monition, may  be  preceded  by  syncope  and  drowsiness,  or  may 
begin  with  vomiting,  headache,  deliriiiiii,  and  dyspnoea.  After  coma 
is  established  the  respirations  are  either  normal  or  increased  in  fre- 
quency, the  pulse  normal  and  full,  and  the  bodily  temperature  is  sub- 
normal. The  distinctive  symptoms  which  will  enable  a  recognition 
of  diabetic  coma  are  the  sweetish,  fruity,  or  "  overripe-apple  "  odour 
of  the  breath,  and  the  discovery  of  a  considerable  amount  of  sugar  in 
the  urine. 

9.  Cvma  from  Ga«  Poisoning. — The  cause  of  this  form  of  uncon- 
sciousness is  almost  invariably  obvious  from  the  circumstances  under 
which  the  patient  is  found.  It  results  from  the  inhalation  of  carbon 
dioxide  (old  wells  or  deep  caves),  carbon  monoxide  (illuminating 
gas,  charcoal  fire),  or  hydrogen  sulphide  (sewers). 

■  10.  Coma  frotn   Suni^truke. — The  patient   is   profoundly   uncon- 

Bcions,  the  face  is  flushed,  the  skin  pungently  Jiot,  the  resfMratioii  is 
laboured,  deep,  and  often  stertorous,  and  the  pulse  frequent  and 

^faJl.  The  excessively  high  temperature  of  the  body,  the  heat  of  the 
weather,  and  the  circumstances  under  which  the  attack  has  occurred 
(e.  g.,  bodily  exertion  under  exposure  to  the  sun),  render  the  diag- 
noeia  easy. 


SECTION  IX 
GENERAL  CONVITLSIONS 


A  ennvvhion  is  a  series  of  involuntary  contractions,  involving 
muinly  the  major  portion  of  all  the  voluntary  muscles,  and  occur- 
ring with  varying  degrees  of  violence.  It  is  customary  to  apply  the 
term  spn^n  to  convulsive  contractions  of  the  muscles  belonging  to 
particular  portions  of  the  body.  It  is  a  distinction  which  can  not  be 
accurately  drawn,  because  the  same  factors  are  often  causative  in 
each,  and  general  convulsions  may  precede,  follow,  or  alternate  with 
local  convulsions  or  spasms. 

Convulsions  may  be  tonic  or  clonic.  A  ttmic  convulsion  is  char- 
acterized by  a  continuous  contraction  of  the  affected  muscles,  which 
may  last  for  a  few  seconds,  as  at  the  onset  of  an  epileptic  jHiroxysm, 
or  for  days,  as  in  tetanus.  A  donic  convulsion  is  distinguished  by 
rapidly  alternating  contractions  and  relaxations  of  the  muscles  in- 
volved, as  in  hysteria  or  in  the  epileptic  convulsion  immediately  fol- 
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lowing  the  primitry  toiiie  contraction.  The  body  and  limbs  in  a 
tonic  convulsion  are  rigid  and  immovable,  contrasting  vividly  with 
the  agitated  and  violent  motions  of  the  clonic  form.  A  clonic  (or 
epileptiform)  ronvtdsion  is  usindly  of  cerebral  origin;  the  tonic  (or 
tetanic)  convnlsion  ia  more  apt  to  result  from  the  heightened  excita- 
bility of  the  spinal  cord.  Consciousness  may  be  presened,  as  in 
tetanus,  partly  lost,  as  in  hysterical  convulsions,  or  totally  absent,  aa 
ill  the  epileptic  convulsion. 

The  diagnostic  associations  of  general  convulsions  are  with  nrsB- 
mia,  putM'j>eriJl  echuiipsiu,  epilepsy,  and  liystcria ;  poisoning  from 
alcohol,  lead,  aconite,  prussic  acid,  and  veratrum  virido ;  tetanus, 
Btrychnine  poisoning,  and  hydrophobia.  In  the  last  three,  conscious- 
ness is  preserved.  Convnlsions  may  occur  also  in  connection  with 
profuse  hemorrhugcs  and,  very  seldom,  with  sunstroke  and  apoplexy. 
They  appear  with  much  frequency  in  the  later  stages  of  organic 
cerebral  disease,  as  in  infantile  hemiplegia;  tumour,  cyst,  or  sclero- 
sis of  the  brai?! ;  cerebral  sypliilis  and  general  paresis,  as  well  as  in 
meningitis,  hematoma  of  the  dura  mater,  and  other  intiammations 
of  the  membranes  of  the  brain  and  spinal  cord. 

Convulsions  occur  in  children,  espeeiully  those  under  2  years 
of  age,  upon  very  slight  provociition.  Digestive  disturbances  from 
an  unsnititble  or  overlarge  food  supply  are  frequent  caases.  Irrita- 
tion from  dentition  luid  from  intestinal  parasites  may  give  rise  to 
convulsions,  but  these  causes  arc  probably  not  operative  as  frequently 
as  popular  opinion  supposes.  Convulsions  may  attend  the  onset 
of  acute  poliomyelitis  and  the  acute  infectious  diseases,  especially 
scarlet  fever,  measles,  pneumonia,  and  nuilaria,  a  convnlsion  replac- 
ing the  chill  of  the  adult.  In  some  infants  who  are  predisposed  by  a 
congcnitally  un,stable  nervous  system,  or  by  the  existence  of  rachitis, 
eclampsia  may  initiate  luiy  sliglit  febrile  attack. 

Spasm  or  localized  convulsions,  jerking  or  choreic  movements, 
and  tremor  are  considered  in  detail  in  connection  with  the  exatnini^ 
tion  of  the  nervous  system  {q.  v.). 

Certain  ailments,  of  which  general  convulsions  constitute  the 
sole,  leading,  or  important  symptom,  may  be  here  considered  as 
follows ; 

(1)  Epilepsy. — The  epileptic  convnlsion  is  typically  clonic.  It  is 
in  many  instances  preceded  by  an  (inra,u  peculiar  premonitory  symp- 
tom, usually  subjective  and  sensory,  more  rarely  motor.  The  most 
common  is  epigastric  or  abdominal  distress,  with  or  without  palpita- 
tion of  the  heart.  Less  frequent  are  subjective  sensations  of  taste, 
odour,  noises,  musical  sounds,  voices,  Hashes  of  light  or  colour;  or 
peculiar  mental  states  of  terror  or  perplexity ;  or  rapid  moving  or 
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laming  aftor  the  manner  of  a  whirling  dervish.     Immediately  buo- 
^ceeding  the  aura,  and  in  nuiny  cases  preceded  by  a  screani  or  outcry, 
the  patient  falls  unconscious;  all  the  skeletal  muscles  beeome  tonic- 
ally  contracted,  with  the  legs  extended,  hands  tightly  closed,  jaw 
[elenched,  and  bead  turned  forcibly  to  one  side  ;  the  muscles  of  respira- 
fction  are  fixed,  and  the  face  in  consequence  is  deeply  cyanoaod.    In  iesa 
[ithan  a  minute  the  clonic  movements  supervene.    The  muscles  of  the 
eyea,  eyelids,  and  jaw  work  convulsively,  and  the  extremities 
Jerk  violently  and  rhythmically.     Foam,  blood-staiiieil  if  the  tongue 
and  lips  have  been  bitten,  exudes  from  the  mouth  ;  the  cyanosis  less- 
ens ;  the  bladder  and  rectum  may  be  emptied  unconsciously.    After 
two  or  three  minutes  the  movcmeuta  cease  and  the  patient  is  left  in 
'deep  coma. 

(2)  Hysterical  Convulsions.— In  young  patients  epilepsy  and  hys- 
teria may  bear  so  close  a  resemblance  that  great  ditticulty  may  be 

•  experienced  in  the  discrimination.  The  hystorical  (or  hysteroid) 
convulsion,  however,  is  often  obviously  initiated  by  some  form  of 
emotional  excitement.  It  is  preceded  by  "globus,"  pali»itation, 
tingling,  and  numbness  of  both  hands  or  both  feet,  or  all  four  ex- 
ntremitios,  and  the  onset  of  the  attack  is  frequently  gradual.  The 
[tingle  outcry  at  the  beginning  of  the  epileptic  attack  may  be 
splaced  by  a  series  of  screams  during  the  course  of  the  hysterical 
paroxysm.  The  movements  of  the  hysterical  convulsion  are  more 
purposive  and  less  rhythmical ;  there  may  be  rigidity,  opisthotonus, 
and  attitudinizing ;  the  tongue  is  rarely  bitten  or  the  patient  injured ; 
there  are  no  involuntary  evacuations;  the  attack  lasts  longer  than 
that  of  epilepsy,  and  the  subsequent  coma  is  not  so  profound.  The 
hyst-erical  facies  is  not  unimportant  evidctne. 

(3)  UrsBmic  Convulsions  and  Puerperal  Eclampsia.— The  nature  of 
the  epileptoid  convulsions  in  these  cases  i.s,  as  a  rule,  readily  recog- 
nised by  the  urinalysis  in  both  instances,  by  the  history  in  the  first 

[Ailment,  and  the  presence  of  pregnancy  or  the  puerpcrium  in  the 
Fiecond. 

(4)  Infantile  Eclampsia,— Convulsions  in  children  resenihle  those 
of  epilepsy,  except  that  the  symptoms  are  usually  not  quite  so  severe 
and  fully  developed.     Such  attacks  are  usually  symptomatic  of  some 

►  eauHative  condition,  viz.,  overeating,  especially  of  imligcstiblt'  food, 
rachitis,  debility  from  exhausting  diarrhanil  diseases  (lijilrciicepha- 
loid  state) ;  high  fever,  especially  at  the  onset  of  the  acute  specific 
infections;   very  seldom  dentition,  phimosis,  and  acute  middle-ear 

'inflammation;  injuries  to  the  brain  ut  1*irtb,  infinitile  honiiplegia, 
meningitis,  and  tumour  of  the  brain;  rarely  of  s])iiial-c.ord  disease. 
As  some  disturbance  of  the  digestion  is  probably  the  most  frequent 
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cause  of  a  single  convulsion,  one  should  iihviiys  inquire  with  reference 
to  posBiblo  overfeeding,  improper  food,  or  constipation. 

If  a  convulsion  with  high  fever  and  perhaps  vomiting  occurs  sud- 
denly in  a  previously  healthy  child,  it  is  proper  to  suspect  and  watch 
for  acute  meningitis  or  infantile  hemiplegia,  scarlet  fever,  malaria,  or 
lobar  pneumonia,  although  indigeatihie  food  may  he  alone  responsible 
for  the  attack.  It  is  also  to  be  borne  in  mind  tliat  lobar  pneumonia 
in  children  may  be  mistaken  for  meningitis,  as  the  pulmonary  disease 
may  present  convulsions,  delirium,  rigidity  or  retraction  of  the  neck, 
and  other  signs  of  a  meningeal  oharactt-r.  In  searching  for  the  cause 
of  the  eclampsia  the  urine  should  be  examined  if  practicable.  Hachitia 
and  debility  from  exhausting  disease  are  not  uncommon  causes  of 
apasnis  (usually  tonic)  aifoeting  mainly  the  hands,  feet,  and  larynx 
(carpo-pedal  spasni,  laryugisniua  atridnlus).  Jacksonian  or  localized 
convulsions  affecting  one  extremity  may  be  an  early  sjTuptom  of 
tumour  of  the  brain  or  infantile  hemiplegia.  Convulsions  recurring 
at  irregular  intervals  during  childhood,  without  obvious  cause^  are  in 
all  probability  true  epilepsy. 

(5)  Tetanus  and  Stryolmine  Poisoning.— Tetanus  and  overdoses 
of  strychnine  each  give  rise  to  convulsions  or  spasms  of  the  tonic 
(tetanic  or  spinal)  type.  The  convulsions  due  to  these  two  different 
causes  may  bear  a  close  resemblance.  In  each  case  the  muscles  are 
tetanically  contracted,  the  body  nuiy  be  curved  and  twisted  into 
various  postures  (emprosthotouue,  opisthotonus),  and  the  spasma 
occur  at  irregular  intervals,  with  more  or  less  muscular  rigidity  exist- 
ing between  the  seizures.  The  distinction  is  to  be  made  by  noting 
that  in  strychnine  poisoning  the  jaw  muscles  are  the  last  to  be 
involved  (perhaps  escaping  entirely),  there  is  little  if  any  rigidity 
between  the  paroxysms,  and  there  will  probably  be  a  history  of  the 
ingestion  of  the  poison.  On  the  otlier  hand,  in  tctanHs  lockjaw  is 
the  earliest  well-marked  symptom,  the  muscles  renniin  rigid  during 
the  interparo.\ysmal  periods,  and  there  is  a  history  of  an  injury, 
especially  a  punctured  or  lacerated  wound  of  the  hand  or  foot. 

Tetany  {g.v.}  is  an  entirely  different  disease,  in  which  the  spasm 
and  peculiar  position  of  the  hands  and  feet,  particularly  of  the 
hands,  together  with  the  altogether  different  history,  enable  itti 
diacrimination  from  tetanus. 
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SECTION  X 

CUTANEOUS  SUKFACE 

The  rntuneouB  surface  is  studied  in  general  with  reforenee  to  its 
colour,  heat  and  moisture,  the  presence  of  a  rash  or  eruptiou,  of  cica- 
trices, gwellingB,  <Bdema,  and  varicosities.  Abnormal  conditions  of 
the  joints  are  also  included.  It  is  adnsable,  in  cxiiinining  tlie  colour 
of  the  skin,  to  inspect  also  the  colour  of  the  mucous  membrane  of  the 
mouth  and  the  conjunctiTa. 

I.   THE  COLOUR  OF  THE  SKIN 

The  effects  of  exposure  to  wind  and  woiUher,  as  seen  in  labourers, 
drivers,  railway  employees,  and  espt'cially  in  seafaring  men,  are  suf- 
ficiently familiar.  The  tunned,  leathery,  fiue-wriukled  skin  will  in 
Buch  persons  hide  marked  changes  of  colour  unless  other  skin  or 
mucous  surfaces  are  examined.  Habitual  pallor  is  seen  in  persona 
living  an  indoor  life,  or  who  sleep  in  the  daytime  and  work  at  night. 
Allowing  for  the  foregoing  physiological  conditions,  the  colorations 
of  the  skin  which  occur  in  disease  are  as  follows : 

Pallor. — This  may  come  suddenly,  or  may  begin  insidiously  and 
progress  so  slowly  that  only  by  looking  back  over  months  or  years 
can  the  date  of  its  onset  be  determined.  In  general  it  must  be  due 
to  one  or  both  of  two  conditions  :  first,  a  lessened  amount  of  hlood 
in  the  cutaneous  capillaries,  caused  either  by  spasm  of  the  arterioles 
or  defective  action  of  the  heart ;  second,  by  blood  alterations — viz.,  a 
decreased  numlier  of  red  cells,  an  enormous  leucocytosis,  a  deficiency 
in  the  amount  of  htemoglobin,  or  loss  iu  the  total  amount  of  the 
blood  by  hemorrhage. 

(1)  Evanescent  pallor  may  be  caused  by  a  temporary  weakness  of 
the  heart's  action,  as  in  syncope,  rigours  or  chills,  nausea,  the  slighter 
degrees  of  shock,  and  the  arterial  spasm  of  certain  vasomotor 
neuroses. 

(2)  Sudden  and  more  or  less  permnnent  paleness  is  seen  for  the 
most  part  in  large  and  rapid  hemorrhages,  and  in  cases  where  the 
iieart  fails  abruptly.  Leaving  traumatism  out  of  consideration,  the 
firat  diagnostic  symptom  of  internal  hemorrhage  (y.  r.)  may  be  a 
sudden  pallor,  to  be  soon  followed  by  associated  symptoms  and 
pt-rhaps,  depending  on  its  source  and  within  a  varying  period,  by  a 
discharge  ot  blood  from  an  orifice  ol  the  body. 

(3)  Slow-cvming  and  permanent  pallor  arises  from  a  gradual 
diminution  in  the  number  of  red  cells  and  the  amount  of  hsmo- 
glob.li.    Such  alterations  may,  in  a  sense,  constitute  the  disease,  as 
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in  maliidies  due  to  dt'fopts  in  the  hivmatopuictic  or  blood-making 
organs,  or  uuiv  be  aecontlury  to  other  chronic  diseases,  tis  in  tuber- 
culosis. Tlie  pallor  ia  often  modified  by  tints  which  are  somewhat 
characteristic  of  the  causative  diseiisc,  but  in  theniselves  are  of  little 
value  except  as  corroborating  a  diagnosis  made  by  means  of  other 
signs  and  symptoms.  A  list  of  the  principal  diseases  attended  by 
slow  and  pcrmjinent  pallor,  either  anteinic  or  rirciilatory,  is  uppen<led : 
Cancer  (yellow  tint).  Hemorrhages  (slight  recurring). 

Chloro-anfemia     (yellowish-green      Loucasniia. 


Malaria!  cachexia. 
Nephritis  (waxy  pallor), 
rernicioua  aniemia  (lemon-yellow 

tint). 
Pscudo-k'ucBBmia. 
Syphilid. 
Tuberculosia. 


tint). 
Chronic  arsenical  poisoning. 
Clironic  febrile  diseases. 
Chronic  gastro-intestinal  disease. 
Chronic  lead  pnisoiiing. 
Chronic  mercurial  poisoning. 
Chronic  suppurations. 
Heart  diseases  (especially  fatty 
heart,  mitral,  and  aortic  steno- 
sis). 

Redness. — Unusual  redness  of  the  skin  depends  upon  the  over- 
filling of  the  cutaneous  capillaries — hypera^mia.  It  may  be  physio- 
logical, as  in  tho?c  of  a  fresh  and  florid  complexion,  in  blushing,  in 
the  general  redness  consequent  upon  a  warm  bath,  friction  of  the 
surface,  and  exercise.  Long  exposure  to  heat,  cold,  and  moisture 
produces  a  purplish  redness  of  the  hands,  which  may  be  seen  typic- 
ally iu  common  labourers  and  washerwomen.  The  hands  are  cold, 
and  pressure  with  the  point  of  the  finger  leaves  a  light-coloured  spot 
to  wliich  the  blood  very  gradually  returns,  showing  u  very  sluggish 
cajiillary  circulation.  Nevertheless,  this  condition  may  coexist  with 
perfect  health. 

Pathological  redness  may  be  either  diffused  or  localized. 
(1)  D{ffuj<i'd  rtdnesx  is  seen  in  mimy  fevers,  especially  in  children, 
because  of  their  particuhirly  free  ca]uUary  circulation.     Full  doses 
of  belladonna  or  hyoscyamus  will  produce  general  hyiwrremia. 

{'i)  [Aiatlized  redness  is  soiiietiines  characteristic,  as  in  the  bilat- 
eral tltish  upon  the  cheeks  which  accompanies  excitement  or  fever  in 
the  phthisical,  the  redness  of  one  cheek  in  acute  pneumonia,  and 
the  unilateral  redness  of  the  face  which  attends  some  attacks  of 
migraine.  In  certain  cases  of  anieniia  {rMltirom's  rubra)  the  flushing 
of  the  face  is  so  marked  that  at  first  the  existence  of  a  deficiency  of 
haBmoglobin  may  be  quite  unsuspected.  The  dusky  redness  of  the 
face  in  chronic  alcoholics  is  familiar,  and  in  olislructed  portal  cir- 
culation there  may  be  limited  red  areas  on  the  nose  and  cheeks. 
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Cyanosis. — A  blue  or  purple  tint  of  the  skin,  dependi'nt  upon 
the  prest'lice  of  dark  venous,  imperfectly  oxygenated  blood  in  the 
capillaries,  is  seen  in  many  diseases  and  conditions.  It  is  best  ob- 
serred  in  the  finger  nails,  lips,  and  raucous  membranes,  because  of 
the  thinness  and  translucency  of  their  epithelial  covering.  If  the 
cyanosis  becomes  decided,  the  whole  cutaneous  surface  will  assume  a 
dusky,  leaden  tint.  The  causes  of  cyanosis  may  be  enumerated  under 
the  following  heads.  It  will  be  evident  that  more  than  one  cause 
may  be  present  in  a  given  case. 

(1)  Conditions  which  Hinder  the  Admission  of  Air  to  the  Lungs. 
— Angina  Ludovici,  phlegmonous  inflammation  of  the  floor  uf  the 
mouth;  glossitis;  pharjmgitis,  if  acute  and  severe,  and  retropharyn- 
geal abscess  may  cause  cyanosis  by  producing  oedema  of  the  glottis ; 
laryngismus  stridulus ;  spasmodic  croup ;  laryngitis  (acute  or  chronic) } 
tuberculous  or  syphilitic  inflammation  of  larynx ;  diplilheria  of  larynx 
(membranous  croup),  trachea,  and  bronrhi ;  traumatism  of  larynx 
and  pharynx,  old  or  recent ;  foreign  bodies  in  the  upper  air  pas- 
sages; paralysis  of  dilators  of  larynx;  compression  of  trachea  or 
bronchi  from  aortic  aneurism,  goitre,  enlarged  bronchial  gland.s,  or 
tamoors  of  mediastinum;  spasmodic  asthma;  fibrinous  or  plastic 
bronchitis;  bulbar  paralysis  and  peripheral  neuritis,  by  causing 
ptaralysis  of  the  muscles  of  respiration  ;  peritonitis,  by  causing  paral- 
ysis of  the  diaphragm ;  epilepsy,  tetanus,  and  strychnine  poisoning  by 
causing  respiratory  spasm;  pleurisy,  pneumonia,  intercostal  neural- 
gia, diaphragmatic  pleurisy,  pleurodynia,  and  peritonitis,  the  pain 
which  attends  these  diseases  preventing  the  full  and  free  action  of 
the  respiratory  muscles. 

(2)  Conditions  which  Lessen  the  Working  Breathing  Surface  of 
the  Lungs,  either  by  effusion  or  exudittioii  into  tlie  air  cells,  by 
alterations  in  the  form  and  structure  of  the  air  cells,  or  by  direct 
compression  from  outside,  as  in  pneumonia  (all  varieties),  collapse 
of  longs,  pulmonary  cedema,  pulmonary  tuberculosis,  emphysema, 
pleurisy  with  effusion,  hydrothorax,  pneumothorax,  pericanlitis  (with 
large  effnsion),  thoracic  tumours,  and  large  abdominal  effusions  and 
tympanites?,  by  pressing  up  the  diaphragm. 

(3)  Conditions  whvh  Interfere  with  the  Pulmonary  or  Sifstemic 
Circulaiion. — The  interference  may  be  with  one  or  both,  causing  a 
general  cyanosis.  There  may  be  also  a  limited  cyanosis;  dno  to  local- 
ized obstruction  of  the  venous  trunks  of  an  extremity  or  a  portion  of 
the  body.  The  circulation  through  the  capillaries  of  the  lungs  is 
necessarily  obstructed  by  any  of  the  diseases  or  conditions  previously 
mentioned  (e.  g.,  pleurisy  with  effusion),  which  act  in  such  a  manner 
as  to  compress  the  lung,  because  the  capillaries  also  are  compressed 
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and  their  calibre  lessened  to  a  greater  or  leas  extent.  In  emphysema 
of  a,  high  griule  and  iu  piilnionarj'  tuberculosis  many  capillaries  are 
obliterated.  General  cyanosis  is  also  produced  by  the  large  class  of 
valvular  and  degenerative  diseases  of  the  heart  when  compensation 
fails  and  the  heart  muscle  loses  power,  especially  when  tlie  right 
ventricle  becomes  dilated  and  is  unable  to  clear  itself.  It  appears  in 
pericarditis  with  large  effusion,  or  when  mediastinal  tumours  press 
upon  the  superior  or  inferior  vena  cavie  at  their  entrances  to  the 
right  auricle. 

Local  cyanosis  is  caused  by  pressure  upon  large  veins  or  venous 
trunks,  thus  damming  the  venous  blood  back  upon  the  part  or  area 
drained  by  them — viz.,  thrombosis  of  the  femoral  or  brachial,  compres- 
sion of  the  inferior  vena  cava  by  ascites,  or  pressure  upon  any  vein 
by  inflammatory  swellings  or  neoplasms. 

(4)  Ctfanosis  mar/  be  Produced  b>j  Certain  Drugs  or  Poiitons. — ■ 
Examples  of  this  condition  occur  with  overdoses  of  the  coal-tar 
preparations  (antipyrine,  acetanilide),  with  drugs  which  depress  the 
respiratory  centres  (opium  and  its  preparations),  or  with  those  which 
cause  chemical  changes  in  the  blood  (hydrocyanic  acid,  chloride  of 
calcium). 

Jaundice  or  Icterus. — This  is  a  yellowish  coloration  of  the 
skin,  mucous  niombranes,  and  fluids  of  the  body,  varying  in  intensity 
from  &  light  lemon-yellow  to  a  brownish-yellow  or  saffron  tint,  and 
caused  by  the  presence  of  bile  pigment  in  the  blood.  In  exceptional 
cases  it  is  a  dark-brown  or  greenish-black,  the  so-called  "black  jaun- 
dice." It  is  observed  first  aud  best  in  the  conjunctiva  and  the  oral 
mucous  membrane,  and,  when  slight,  in  the  eyes  and  mouth  only. 
In  order  to  demonstrate  it  iu  the  mucous  membranes,  it  may  be  neces- 
sary to  render  an  area  of  the  membrane  aufemic,  by  pressure  with  the 
fingers  or  by  a  glass  mounting  slide,  which  allows  the  yellow  ground 
tint  to  become  visible.  It  may  be  readily  seen  upon  the  under 
surface  of  the  tongue  and  the  anterior  portion  of  the  floor  of  the 
mouth. 

Sources  of  error  are  the  yellowish  tint  of  chloro-auaamia,  ma- 
lignant tumour,  malarial  cachexia,  renal  cirrhosis,  lead  poisoning, 
and  the  temporary  icterus  of  the  newborn;  but  mistakes  may  be 
avoided  by  noting  that  the  conjunctiva  retains  a  normal  colour.  In 
examiiiiug  the  eye,  the  presence  of  yellow  subconjunctival  fat  will 
not  deceive  the  careful  observer. 

In  studying  jaundice  we  may  consider  it  from  two  aspects — first, 
its  cause  or  origin  ;  second,  its  severity. 

A.  Jaundice,  with  Rkfekence  to  its  Origik,  may  be  either 
obntructive  or  toxamic. 
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(1)  Obstructive  Jaandice. — In  this,  as  its  name  indicates,  there  is 

le  hindrance  to  the  passage  of  bile  from  the  liver  into  tlie  intes- 
tine, and  in  consequence  it  is  absorbed  into  the  rootlets  of  the 
hepatic  vein  and  carried  into  the  general  circulation. 

In  addition  to  the  yellowish  skin  and  mucous  membranes  previ- 
onsly  described,  the  symptmns  of  the  obstructive  form  are  as  follows : 
Tlierti  13  a  yellow  coloration  of  the  sweat  (rarely  of  the  saliva,  tears, 
and  milk)  and  of  the  sputum  if  pneumonia  coexists.  The  urine  is 
more  or  less  deeply  coloured  and  may  resemble  dark  beer.  As  no 
bile  enters  the  intestine,  the  stools  are  pasty,  fetid,  and  of  a  drab  or 
clay  colour.  The  day-coloured  fseces  constitute  an  impmrtant  differ- 
ential jMjint  between  obstructive  and  toxjeniic  jnimdice.  Cojistipa- 
tiou  is  usual,  but  diarrlitt*a  may  be  caused  by  excessive  putrefaction 
in  the  intestine.  Distressing  cutaneons  itching  or  pruritus  is  com- 
mon in  the  more  chronic  cases.  Furuncles,  urticaria,  xanthelasma, 
and  other  diseases  of  the  skin  may  ensue.  In  chronic  eases  there 
may  be  red  patches  up  to  an  inch  in  diameter,  due  to  dilated  vessels, 
on  the  skin  and  mucous  membranes,  and  the  blood  coagulates  very 
slowly,  giving  rise  to  obstinate  and  sometimes  fatal  hemorrhage  fol- 
lowing injury  or  operation.  Large  ecehymoses,  purpuric  spots,  and, 
although  rarely,  spontaneous  bleeding  from  the  mucous  membranes 
may  be  seen  in  chronic  cases.  The  pulse  is  usually  slow  (40  to 
20),  especially  in  catarrhal  jaundice;  and  the  respiration  slow,  10 
or  even  less  per  minute.  The  patient  is  apt  to  be  depressed  and 
melancholy.  In  the  chronic  and  fatal  cases  the  patient  may  past 
into  the  typhoid  state  {q.  v.),  or  there  may  be  a  sudden  onset  of  con- 
vulsions, delirium,  or  coma — usually,  in  either  case,  followed  by 
death. 

The  causes  of  the  obstructive  form  are :  Gastro-dnodenaj  catarrh  ; 
catarrh  of  the  bile  ducts,  common,  large,  or  small,  with  swelling  of 
the  lining  membrane;  lodgment  of  gallstones  or  ronudvormi  ia 
the  common  duct;  pressure  on  or  closure  of  the  duct  by  tantoor  of 
the  liver,  stomach,  kidney,  omentum,  and  especially  of  thi;  psacrcM; 
and  new  growths  or  cicatricial  tissue  affecting  the  dact  ita«lf  so  m 
to  produce  stricture  or  obliteration  of  its  lumen.  In  mi 
the  pressure  of  a  pregnant  uterus,  an  abdominal  aQeoriaai,  or  *  I 
ftecal  accumulation  may  be  responsible  for  the  obatmetioo. 

(?)  Tozsmic  Jaondioe.— The  non-ob«tractive  fom  ol  )a«B^ci> 
depends  upon  the  presence  in  the  circolatioo  of  v<rio—  poiMM 
which  destroy  the  red  cells  of  the  blood,  or  more  nrdy  tho  haftiit 
cells  as  well. 

The  symptom*  of  toxic  jaundic«  maj  be  very  ■light.  Tho  JwlUv 
colour  may  be  slight  and  is  rarely  so  inteiue  aa  hn  ofaatnMt^vc  )■••' 
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dice.  As  there  is  no  hindrance  to  tlio  futnint-e  of  bile  into  the 
intestines,  the  fajecs  not  only  retiiin  their  niirnui]  colour,  but  because 
of  an  ineroased  flow  of  bile  (jmlyc-holia,  due  to  the  destruction  of  the 
red  blood  ceils)  may  hv  darker  than  usual.  The  urine  may  be  deep- 
ened in  L'olonr,  but  bile  pigment  is  absent  or  small  in  quantity,  and 
the  coloration  is  due  to  an  increase  in  the  amount  of  the  normal 
pigments  of  the  urine.  If  the  to.xieniia  is  severe,  tliere  may  be  grave 
general  syniptonis — coffee-ground  vomiting,  hemorrhages  into  the 
skin  and  mucous  membranes,  delirium,  convulsion!*,  and  high  tem- 
perature. ToxR'mic  jiumdiee  ia  never  chronic,  death  or  recovery 
taking  plare  within  a  comparatively  short  period. 

The  caitsfg  of  toxaemic  jaundice  are  the  toxines  or  venoms  produced 
by  living  organisms,  or  poisoning  by  certain  chemical  compounds. 
Consequently  this  variety  of  jaundice  is  met  with  as  a  consequence  of 
the  acute  infectious  diseases — viz.,  epidemic  influenza,  malaria  (inter- 
mittent and  romitteut),  pneumonia,  typhoid  fever,  typhus  fever,  scarlet 
fever,  yellow  fever,  relapsing  fever,  pytemia,  ulcerative  endocarditis, 
acute  yellow  atrophy  of  the  liver,  and  Weils  disease  ;  also  poisoning 
by  snake  venom,  antimony,  arsenic,  chloral  hydrate,  chloroform, 
copper,  etlier,  mercury,  phosphorus  (especially),  potassium  chlorate, 
and  toluylendiamine. 

B.  Jaundice,  with  Reference  to  its  Sevebity,  may  be  either 
mild  {icleru.s  stmplrx)  or  severe  {irierus  ffrai'itt).  It  is  a  matter  of 
mucli  clinical  imptirLance  to  determine  in  which  of  those  categories 
an  individual  case  belongs. 

(i)  Mild  Jaundice;  Sj^nptoiiiB  and  Causes.— /c/priKs  nimpfex  is  fre- 
quently ushered  in  by  nuu.s<':i  or  voniiLiiig,  which  may  last  only  for 
a  day  or  two,  with  malaise,  sltglit  fever,  some  headache,  day-coloured 
stools,  slow  pulse,  and  slight  or  no  itching  of  the  skin,  although 
the  latter  may  be  muc-h  stained.  Tliia  mild  typo  almost  ithvays  arises 
from  a  catarrlial  intlammutiou  of  the  common  duct,  the  swollen  mu- 
cosa occluding  the  duct  and  preventing  the  bile  from  entering  the 
intestine.  It  is  usually  an  extension  of  a  gastro-duodenitis,  and 
recovery  is  the  rule  within  a  few  weeks.  A  mild  jaundice  may  or 
may  not  be  present  in  tbe  later  stages  of  ccrtuin  diseases  of  the  liver — 
viz,,  cirrhosis,  passive  congestion,  carcinoma,  syphilis,  amyloid  and 
fatty  liver,  and  ecliinococcus. 

(2)  Severe  Jaundice;  Symptoms  and  Causes. — Icterus gravtg  may 
be  acute,  subacute,  or  chronic.  The  symptoms  are  of  an  ominous 
character  as  compared  with  tbe  mild  form.  The  jaundice  is  as-s^ociated 
with  delirium,  vomiting,  hemorrhages,  and  high  fever;  or  the  dry 
tongue,  mental  confusion,  low  continued  fever,  and  profound  ady- 
namia of  the  typhoid  state.     This  severe  type  of  icterus  may  be  due  to 
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tdHilnic  causes  (q.  v.),  or,  if  chronic  and  attended  witli  oumriation, 
to  some  of  the  conditions  which  produce  more  or  less  permiinunt  and 
perhaps  irremediable  obstruction  of  the  bile  ducts— e.  g.,  an  inipacted 
gallstone.  Juuudice  caused  by  gallstones  h  almost  invariably  pre- 
ceded by  pain;  when  due  to  other  causes  (e.  p.,  cancer  of  the  head 
of  pancreas),  pain  is  absent.  Jaundice  with  a  marked  cacliexia  may 
iudicafe  curr-inoma  of  the  liver;  with  chilln  and  fever,  hepatic  ab- 
i;  with  ascites,  a  cirrhotic  liver  or  a  chronic  peritonitis. 

)ll2illg, — Affecting  the  general  cutaneous  surface,  this  is  seen 
in  Addison's  disea.<ic  {q.  i:).  It  consists  of  a  brown  or  brownish-black 
discoloration,  not  dispelled  by  pressure,  most  marked  in  the  face 
and  bands  and  in  the  portions  of  the  botly  which  normally  contain 
pigment.  It  occurs  also  in  the  mucous  meTtibraiie  of  the  mouth  and 
Tttgina  as  discrete  brown  spots  of  varying  size.  The  nails,  cornea, 
and  conjunctiva  usually  escape.  The  bronzing  is  due  to  the  deposi- 
tion of  pigment  in  the  deeper  layers  of  the  skin  and  mucous  mem- 
branes. 

Other  conditions  may  present  an  abnormal  amount  of  pigmenta- 
tion, either  general  or  local.  Patchy  yellow  spots  may  appear,  usu- 
ally but  not  always,  on  the  forehead  and  face,  in  persons  who  suffer 
from  habitual  constipation  or  chronic  "biliou.sness  ";  dilatation  or 
chronic  ulcer  of  the  stomach  ;  pregnancy  with  uterine  diseases;  can- 
cer or  tuberculosis  of  the  abdominal  viscera  or  the  peritoneum  ;  diseaseg 
of  the  liver,  especially  cirrhosis  and  the  chroriir  conge.stion  due  to 
cardiac  lesions ;  exophthalmic  goitre;  severe  aeuf,  tinea  versicolor,  and 
following  svphilitic  eruptions.  General  and  deep  pignieutatioii,from 
dirt  and  lice,  may  be  seen  in  tramps;  also,  but  rarely,  in  scleroderma 
and  melanotic  cancer. 

Gray  Skin. — This  has  been  observed  after  the  long-continued 
therapeutic  ingestion  of  silver  nitrate.  It  is  occasioned  by  the  pres- 
ence of  minute  deposits  of  the  albuminate  of  the  metal  in  the  skin. 

II.  THE    HEAT   OF   THE   SKIN 

This  may  be  estimated  roughly  by  plaring  the  hand  npon  the 
skin,  or  accurately  by  the  use  of  a  surface  thermometer.  The 
temperature  of  the  skin,  however,  is  not  an  index  of  the  internal 
temperature,  because  a  high  degree  of  fever  may  coexist  with  marked 
coldness  of  the  surface,  as  in  the  cold  stage  of  intermittent  malarial 
ferer. 

(a)  General  coldness  of  the  surface  is  usually  associated  with  a 

T  capillary  circulation,  the  blood  returning  slowly  to  a  spot  which 

has  been  rendered  anaemic  by  pressure.     It  occurs  in  all  chills  and 

rigoars,  in  many  forms  of  general  cyanosis,  and  in  all  afebrile  diseases 
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attended  by  a  weak  or  (ailing  heart,  (b)  General  abnormal  heat  of 
the  surfucc  may  and  nsutillr  does  exist  in  all  ferers  and  diseases  at- 
tended with  decided  febrile  temperatures,  but,  as  stated,  this  is  by  no 
means  always  the  nase. 

(c)  Local  coliiriexf)  of  the  surface  may  be  due  to  vasomotor  spasm, 
arterial  or  venous  thrombosis,  or  other  obstruction  to  the  circulation 
in  a  localized  area;  (rf)  local  Am/,  to  infliimmations  or  new  growths 
under  that  portion  of  the  skin  which  exhibits  the  increased  tem- 
perature. 

III.  THE    MOISTURE   OF   THE   SKIN 

The  amount  of  moisture  may  be  greatly  increiised — hyperidrosis  ; 
or  entirely  absent — anidrosis. 

(fl)  Hijperidrosis. — More  or  less  profuse  sweating  is  not  incom- 
patible with  fever,  as  in  acute  rheumatism  and  other  diseases,  but 
occurs  more  frequently  when  the  temperature  is  normal  or  subnor- 
mal. In  general,  hyperidrosis  is  attendant  upon  debility  (as  in  con- 
valescence}, great  weakness  (as  in  collapse),  dyspnoea,  infectious  and 
septic  conditions,  tuberculosis  (night  sweats),  severe  pain,  and  the 
use  of  diaphoretics. 

Partial  or  localized  sweating  is  an  occasional  event  in  connection 
with  certain  ailments.  Sweating  of  the  hands  or  the  feet  attends 
some  conditions  of  general  debility,  or  may  be  a  constitutional  pecul- 
iarity. Sweating  of  tlve  head  is  seen  in  rachitis ;  unilateral  or  one- 
sided sweating  of  the  head  or  face,  in  migraine,  neuralgia,  and  other 
affections  of  the  nervous  system,  Ruppurative  parotitis,  and  pressure 
on  the  sympathetic  by  a  thoracic  aneurism  \  unilateral  sweating  of 
the  body  (heniidrosis),  exceptionally  in  hemiplegia.  Partial  sweating 
is  usually  caused  by  deranged  innervation  of  the  vasomotor  nerves. 

{b)  Anidrosis. — Diminution  or  absence  of  perspiration  is  observed 
in  many  febrile  diseases,  especially  if  the  leniperature  is  high  and 
prolonged.  It  accompanies  diseases  in  wliich  there  is  a  profuse  dis- 
charge of  lliiid  from  the  bowels,  kidneys,  or  stomach.  If  the  skin  is 
stretched  or  altered  in  structure  so  that  the  cutaneous  circulation  is 
hindered,  as  in  general  dropsy  or  anasarca,  or  in  niyxoedema,  anidro- 
sis exists  as  a  direct  result. 

(c)  Alterations  in  Cbiiracfer. — In  rare  instances  alterations  in  the 
composition  or  colour  of  the  perspiration  are  noted.  In  uridrosis, 
occurring  with  diseases  in  which  the  action  of  the  kidneys  has  been 
impaired,  the  sweat  hue  a  urinous  odour  and  deposits  white  scales  or 
crystals  of  urinary  solids  upon  the  skin.  Yellow  sweat,  from  the 
biliary  pigments,  may  bo  present  in  severe  jaundice.  Blue,  brown, 
yellow,  or  red  sweat  {ckromidrnsis)  has  been  observed  in  hysteria. 
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Very  rarely  bloody  sweat  (hipmatidrosifi),  a  capillary  hemorrhage  into 
the  sudoriparous  glands  of  nenrous  origin,  or  a  species  of  vicarious 
menstruation  {tnenidrosix),  occurs. 

In  the  consideration  of  sweating  &a  a  symptom,  its  normal  in- 
sreaee,  especially  in  warm  weather,  after  exercise,  hot  baths,  hot 
drinks,  and  strong  mental  emotion,  should  not  be  forgotten. 

IV.    RASH  OR   ERUPTION 
There  are  certain  morbid  appearances  or  lesions  of  the  skiti  whii  li 
are  of  importance,  because  of  the  fact  that  they  accoTiipany,  or  indeed 
may  be  a  symptom  of,  some  disease  or  condition  affecting  the  body  as 
a  whole. 

The  cutaneous  lesions  possessing  general  diagnostic  significance 
are  as  follows : 

CutatteoHs  or  Subcutaneous  Hemorrhages. — These  vary  in  size 
from  a  mere  point  to  3  or  more  inches  in  diameter,  and  occur 
most  abundantly  upon  the  lower  extremities.  Small  hemorrhagic 
spots  (petechiae)  are  frequently  found  in  the  hair  folUclus,  Liirger 
hemorrhages  (ecehymoses)  are  diffuse.  If  recent,  their  colour  is 
dark  red,  but  as  absorption  progresses  this  tint  alters  to  n  nddish 
brown  or  dark  yellow.  Petechial,  ecchyniotic,  and  pigmented  points 
or  areas  may  be  readily  distinguished  from  hyperffimic  or  iiilliimma- 
tory  redness  by  pressure  made  with  the  linger,  or  better  with  a  glass 
elide.  Under  pressure  a  hcnuirrhagic  spot  beiomes  more  obvious 
because  of  the  surrounding  aniemia,  while  the  redness  of  hyperivmia 
or  inflammation  will  vanish. 

The  diagnostic  value  of  hemorrhages  into  or  beneath  the  skin 
depends  entirely  upon  the  symptom  group  in  which  they  are  found. 
They  may  be  infarctions,  dependent  upon  the  lodgment  of  septic 
emboli  in  the  smaller  arteries,  as  in  pyaemia;  a  consequence  of  alter- 
ations in  the  blood,  as  in  pernicious  antemiii;  an  accompaniment  of 
infectious  diseases, as  in  typhus  fever;  a  result  of  the  ingestion  of  <'er- 
tain  drugs,  as  in  mercurial  poisoning;  an  effect  of  traumatism,  as  in 
jntnsions  ;  or  of  mechanical  obstruction  to  the  rcttirn  flow  through 
le  veins,  local  or  general,  as  in  cyanosis;  ami,  linally,  of  neurotic  or 
unknown  origin,  as  in  locomotor  ataxia  and  the  various  forms  of 
arthritic  or  hemorrhagic  purpura.  In  all  cases  there  mast  exist 
either  alterations  in  the  cumposition  of  the  blood  which  will  allow  it 
to  pass  through  the  uniiijiired  vessel  walls,  or  hi.^^iological  changes  in 
the  vessel  walls  due  to  traunuitic,  neurotic,  or  other  pathological 
causes,  which  render  them  abnormally  permeable. 

The  most  important  diagnostic  assoi-iations  are  with  fever,  as  in 
the  infectious  or  septic  diseases;  with  fever  and  joint  pains,  as  in 
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peliosis  rheumatica ;  and  with  hemorrhageB  from  the  nose,  stomach, 

intestines,  and  other  mucous  surfaces,  aa  in  purpura  hajmorrhagica. 

The  diaeuses  aud  conditions  in  which  petechia  and  ecchymoses 
may  occur,  and  llie  poiaons  which  may  produce  them,  are  aa  follows : 


Acute  exudative  erythema. 

Acute  yellow  atrophy  of  liver. 

Anseinias  (especially  pernicious). 

Cancer  (especially  later  stages,  of 
stomach  and  liver). 

Cerebro-spinal  meningitis  (epi- 
demic variety). 

Convalescence  from  fever  (in  the 
legs). 

Cyanosis  (all  forms). 

Diphtheria. 

Epilepsy  (from  venous  stasis). 

Erythema  nodosum. 

Flea-bites  (in  debilitated  persons). 

Ha?mophilia. 

Ileiioch'a  purpura. 

Hepatic  cirrhosis  (at  a  late  stage). 

Jaundice  (in  severe  forma). 

Measles  (if  severe). 

Myelitis  (acute  and  transverse). 

Old  age  (in  the  extremities). 

Pelioijiy  rheuuiatica  (Schonlcin's 
disease). 

Pertussis  (from  venous  stasia). 

Purpura  lueinorrhagica. 

Purpura  simplex. 

Pyasmia. 

Renal  cirrhosis  (at  a  late  stage). 


Sarcoma  (of  skin  and  bones). 

Scarlatina. 

Scurvy. 

Septicaemia. 

Snake  venom  (poisoning  by). 

Stigmata  (bleeding  points  in  hys- 
teria). 

Tuberculosis  (with  extreme  debil- 
ity). 

Typhoid  fever. 

Typhus  fever. 

Ulcerative  (malignant)  endocar- 
ditis. 

Variola. 

Yellow  fever. 

Belladonna  (poisoning  or  idiosyn- 
crasy). 

Copaiba  (poisoning  or  idiosyn- 
crasy). 

Ergot  (poisoning  or  idiosyncrasy). 

Mercury  (poisoning  or  idiosyn- 
crasy). 

Phosphorus  (poisoning  or  idio- 
ayncraiay). 

Potassium  iodide  (poisoning  or 
idiosyncrasy). 

Quinine  (poisoning  or  idiosyn- 
crasy). 


Herpes  FtuialiK. — These  are  snuill  vesicles  ("cold  sores")  contain- 
ing a  dear  lluid,  grouped  upon  a  reddened  and  slightly  elevated  base. 
The  fluid  becomes  puriforni,  and  in  a  few  days  the  lesion  dries  and 
scales  off.  They  are  not  attended  by  pain,  thus  differing  from  Irerpes 
zoster.  Tbey  form  most  frequently  upon  the  lips  {herpes  labialis), 
also  upon  the  nose,  cheeks,  or  ear,  and  may  appear  in  the  mouth. 
Herpes  facialis  is  associated  with  acute  catarrh  of  the  respiratory 
passages;  ephemeral  fever  ;  pneumonia,  in  which  it  is  of  some  diag- 
nostic value  ;  cerebro-spiual  fever,  in  which  it  may  be  quite  extensive; 
and  with  the  rapidly  rising  temperatures  of  intermittent  fever  and 
pysmia. 
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Sudamina, — These  consist  of  small,  clear  Tesicles,  appearing  in 
gMat  nambers  apon  all  parts  of  the  body,  but  especially  upon  the 
trunk.  They  give  a  sensation  of  roughness  to  the  hand  as  it  is 
passed  over  the  skin,  and  with  a  good  light  the  minute  pearly  vesi- 
cles may  be  seen.  They  are  formed  after  a  prolonged  period  of  ani- 
drosis  when  the  sweat  glands  beg^n  to  act.  The  dry  epidermis 
obstructs  the  flow  from  the  sweat  tubules,  each  vesicle  corresponding 
to  the  opening  of  a  sudoriparous  gland.  Their  diagnostic  value  is 
nil 

Erythematous  or  Inflammatory  Eruptions. — Erythema  is  an  in- 
flammatory hypertemia  of  the  skin,  either  simple  or  exudative ;  and, 
if  associated  with  or  replaced  by  more  active  inflammatory  processes, 
its  varieties  couHtitutc  a  class  of  cutaneous  lesions  which  are  of  great 
ralne  in  medical  diagnosis,  because  they  are  essential  events  or  fre- 
quent accompaniments  of  many  serious  and  important,  usually  febrile 
and  infectious,  diseases.  There  are  certain  fevers  in  which  the  skin 
le-sions  are  characteristic  (eruptive  fevers  or  exantheniatii).  The 
diseases  accompanied  by  more  or  less  diffused  and  characteristic 
eruptions  are  as  follows : 


E 

a 
a 


Measles. 

Rubella. 

Scarlatina. 

Varicella. 

Variola. 
Cerebro-spinal  fever. 
Dengue. 

Glanders  (acute). 
Erysipelas. 

Drug  Eruptions. 


Influenza  (rare). 
Miliary  fever  (sweating  sickness). 
Pyaemia. 
Selapsing  fever. 
Septicaemia. 
Syphilis. 
Typhoid  fever. 
Typhus  fever. 
Ulcerative  endocarditis. 
-The  possible  occurrence  of  »^rythcmaton8  or 


other  eruptions  as  a  result  of  the  ingestion  of  overdoses  of  certain 
medicinal  substances,  or  of  individual  idiosyncrasy,  must  be  borne 
in  mind,  as  otherwise  a  mistaken  diagnosis  may  readily  be  made. 
The  drugs  which  may  cause  puzzling  rashes  or  eruptions  are  :  Anti- 
pyrine,  arnica,  arsenic,  atropine,  belladonna,  cannabis  indica,  capsi- 
cum, carbolic  acid,  chloral,  copaiba,  copper,  cubebs,  croton  oil,  digi- 
talis, iodoform,  lead,  mercury,  morphine,  opium,  potassium  bromide, 
potassium  iodide,  quinine,  salicylates,  salicylic  acid,  santonin,  silver, 
sulphur,  tar,  and  tartar  emetic. 

Roseola. — Fugitive  roseolous  rashes  not  infrequently  initiate  the 
eruptive  fevers,  antedating  the  true  exanthem,  and  may  thus  cause 
confusion.  The  diseases  which  may  be  preceded  by  evanescent  rosy 
rashes  are  cholera,  diphtheria,  malaria,  measles,  scarlatina,  typhoid 
fever,  typhus  fever,  and  variola.    Tlie  roseola  may  be  mistaken  for 
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a  beginning  measles,  rubelln,  or  scarlet  fever.  It  may  also  follow 
childbed  and  aurgicul  operations. 

Urticaria. — Nettle  rash  may  exist  as  an  accompaniment  or  result 
of  certain  diseases,  and  the  ingestion  of  certain  poisons  and  articles 
of  food.  It  is  largely  of  neurotic  pathogeny.  It  occurs  in  connec- 
tion with  the  following  diseases,  drugs>  and  foods:  Cerebro-spinal 
fever,  dengue,  gastro-intestiual  disorders  (especially),  hj'datid  cysts 
(after  tapping),  miliaria  (especially  in  children),  menstniiUion  (dis- 
orders of),  mental  emotion,  neurotic  oedema,  parasites  (intestinal), 
pulmonary  diseases  (bronchial  mucous  membranes),  purpura,  rheuma- 
tism, typhoid  fever,  variola,  antipjTine,  quinine,  buckwheat  cakes, 
mineral  waters  (in  excess),  niushrooms,  oatmeal,  pastry,  pork,  shell- 
fish, and  strawberries  (especially). 

Furuncles  (boils)  and  carbuncles  are  apt  to  occur  in  connection 
with  diabetes  {q.  v.),  and  repeated  attacks  demand  a  careful  examina- 
tion of  the  urine. 


V.  CICATRICES  OR  SCARS 

Whether  old  or  recent,  scars  may  possess  considerable  diagnostic 
value  as  indicative  of  previous  diseases  or  injuries,  as  follows: 

(a)  Linear  scurs,  striie,  or  linens  albican tes,  occur  from  over- 
stretcJiing  of  tlie  skin  and  consequent  separation  and  atrophy  of  its 
fibres,  in  obesity,  oedema,  pregnaniy,  and  large  abdotninul  tumours; 
are  occasionally  post-febrile  (typhoid,  scarlet  fever) ;  or  idiopathic. 

{h)  Small  circular  pits  or  depressions,  especially  upon  the  face, 
are  significant  of  varicella  or  variola. 

(c)  Small  scars  upon  the  face  may  result  from  acne ;  upon  any 
part  of  the  body,  from  furuncles  or  carbuncles,  tho  latter  especially 
upon  the  nape  of  the  neck. 

{d)  Scars  of  irregular  shape,  usually  depressed  and  adherent,  are 
due  to  tuberculous  or  scrofuloua  disease  of  the  glands,  and  are  seen 
significantly  in  the  location  of  the  cervical,  axillary,  and  inguinal 
glands.  They  may  also  be  a  consequence  of  tHberculous  disease  of 
the  bones.     Lupus  of  tuberculous  origin  leaves  large  flat  scars. 

(e)  The  scars  of  syphilitic  idceratioii  are  large  and  nearly  circular. 
Non-traumatic  scars,  if  single,  U[)ou  the  forehead  or  the  legs,  in  a 
person  below  middle  age,  arc  usually  specific. 

(/)  S<:ars  upon  the  head  or  s])ine  or  over  important  peripheral 
nerves  may  throw  light  upon  the  cause  of  cerebral  symptoms,  or  dis- 
ease of  the  cord  and  spina!  nerves.  The  scars  which  may  result  from 
injuries  susUiined  during  convulsions,  epileptic  or  other,  should  be 
borne  in  mind. 

{g)  Scars  of  little  importance  are  the  contracted  large  or  small 
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cicatrices  from  burns,  the  symmetrical  linear  scars  from  wet-capping, 
and  the  multiple  minute  »c^rs  of  pustulation  from  the  external  appli- 
cation of  croton  oil  and  tartar-emetic  ointment. 

VI.    DROPSY,  CEDEMA,   ANASARCA 

Dropsy  is  tlie  generic  term  indicating  an  accumulation  of  w«tery 
fluid  in  one  or  more  of  the  serous  cavities,  or  a  diffusion  of  guch  flaid 
through  the  areolar  tissue  of  the  body  or  its  organs,  or  a  combination 
of  those  conditions.  (Edema  is  the  effusion  of  watery  fluid  into  the 
tissue  of  a  part.  Anasarca  is  u  subcutaneous  oedema  diffused  OTcr 
the  body  at  large — general  oedema. 

(1)  Dropsy  of  Cavities. — Drojisies  involving  the  cavities  of  the 
body  have  received  j)articulur  names.  Dro|>sy  of  the  perit«neiil 
cavity  is  designated  as  ascites  or  hydroperitoneum ;  joints,  hydrar- 
throsis ;  brain,  hydrocephalus ;  pleural  cavity,  hydrothorax  :  Fallopian 
tube,  hydrosalpinx ;  pericardium,  hydropericardium ;  pelvis  of  the 
kidney,  hydronephrosis;  and  adnexa  of  the  testicle,  hydrocele.  Drop- 
sies of  cavities  (r/.  v.)  are  considered  elsewhere. 

(2)  Recognition  of  (Edema. — The  existence  of  (Pdema  is  in  moat 
cases  readily  perceived.  There  is  painless  swelling,  the  slcin  is  pale, 
smooth,  and  shining,  and  if  pressure  is  made  with  the  point  of  the 
finger,  especially  over  a  bony  surface  (tibia,  malleolus),  pitting  will 
occur,  and  an  appreciable  time  will  elapse  before  the  depressed  skin 
regains  its  former  level.  The  part  is  apt  to  be  unduly  cool,  and  a 
serous  fluid  will  ooze  out  from  a  needle  puncture.  (Edema  is  to  be 
discriminated  from  subcutaneous  emphysema  by  the  fine  crackling 
produced  by  pressure  in  the  latter  condition;  from  the  thickened 
skin  due  to  infiltration  of  mucin  in  myxoedema  {q.  r.)  by  the  fact 
that  in  the  latter  the  swelling  is  firm,  and  doe3  not  pit ;  from  phleg- 
monous inflammations,  by  the  lack  of  pain  and  redness  ;  from  local- 
ized overgrowths  of  connective  tissue,  which  are  hard,  and  do  not 
pit  on  pressure ;  and  from  scleroderma. 

(3)  Pathology  of  (Edema. — In  general,  oedema  is  directly  doe  to  a 
isturbance  of  the  relation  between  the  amount  of  fluid  which  trans- 
ies  from  the  capillaries  and  that  which  is  absorbed  and  carried 

away  by  the  Ivmphatics.  If  the  lymphatics  are  obstructed,  or  if 
from  any  cause  the  capillaries  become  abnormally  permeable  and 
allow  more  fluid  to  escape  than  can  be  removed,  the  excess  of  fluid 
will  accumulate  in  the  connective-tissue  spaces  and  lymph  radicles. 
The  character  of  the  minute  changes  in  the  vessel  walls  which  allow 
free  transudation  of  serum  is  still  unsettled. 

(4)  Causes  of  (Edema.— The  causes  and  varieties  of  dropsy  may  be 
claased  as  follows:  (a)  Venous  obstruction;  (b)  toxaemic  or  hydr«- 
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mic  conditions  of  the  blood ;  (c)  effect  of  inflammation  npon  the 
neighbouring  circalation ;  (of)  vasomotor  or  other  causes  belonging 
to  the  nervous  system ;  (e)  lymphatic  obstruction ;  and  (/)  idio- 
pathic or  essential  oedema,  the  nature  of  which  is  as  yet  undis- 
covered. 

■Venous  Obstruction. — The  diseases  which  may  be  attended  by 
general  oedema  are  those  which  tend  to  prevent  the  return  flow  of 
blood  to  the  right  side  of  the  heart.  Here  belongs  the  rather  char- 
acteristic oedema  of  cardiac  origin  occurring  when  the  heart  muscle 
fails  from  valvular  defects  or  other  causes.  Cardiac  oedema  is  at 
first  localized  and  makes  its  appearance  primarily  in  the  feet,  whence 
it  may  extend  upward.  It  is  most  marked  in  the  lower  extremities 
after  standing  or  walking  during  the  day,  and  lessens,  or  in  slight 
cases  disappears,  after  a  night's  recumbency.  When  extreme,  it  may 
involve  the  entire  body,  the  scrotum  or  labia  majora  being  enor- 
mously swollen,  and  effusion  taking  place  into  the  closed  cavities  of 
the  chest  and  abdomen.  Under  such  conditions  cyanosis  is  usually 
present,  so  that  the  list  of  diseases  causing  cyanosis  by  venous  ob- 
struction (p.  85)  will  serve  also  for  those  which  produce  oedema  by 
venous  obstruction.  Local  oedema  may  be  caused  by  thrombosis  of 
or  pressure  upon  a  venous  trunk. 

Toxamic  oedema,  due  directly  or  indirectly  to  poisons  circulating 
in  the  blood,  has  its  principal  exemplification  in  renal  dropsy.  In 
marked  cases  it  is  universal,  affecting  the  entire  body  to  a  greater 
extent  than  in  any  other  disease.  Characteristically  it  begins  first  in 
the  face,  and  is  especially  obvious  around  and  under  the  eyes,  because 
of  the  large  amount  of  loose  areolar  tissue  in  this  locality,  thus  giving  a 
puffy  and  swollen  aspect  to  the  countenance.  It  is  greatest  in  the 
morning,  after  hours  of  recumbency,  and  lessens  during  the  day  3  the 
patient  sits  or  stands.  In  aggravated  cases  the  entire  surface  of  the 
body  will  pit  on  pressure.  It  occurs  particularly  in  the  more  acute 
forms  of  nephritis,  such  as  those  which  constitute  a  sequel  of  scarla- 
tina or  a  complication  of  pregnancy. 

Hydrsemic  oedema,  caused  by  impoverished  blood,  is  observed  in 
all  the  anaemias,  usually  a  slight  or  moderate  oedema  of  the  feet  and 
ankles  after  standing  or  walking.  The  oedema  of  the  feet  and  ankles 
which  may  appear  toward  the  end  of  all  wasting  diseases,  and  in 
cachexial  conditions,  as  well  as  in  the  recent  convalescent  on  begin- 
ning to  sit  or  walk,  belongs  to  this  category. 

Collateral  (Edema. — This  appears  to  a  greater  or  less  extent  in 
the  neighbourhood  of  localized,  usually  suppurative,  inflammations, 
and  is  caused  partly  by  obstruction  of  the  lymphatics,  partly  by  over- 
distention  of  the  capillaries  resulting  from  the  afflux  of  blood  to  the 
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poist  of  iafiammation.  This  form  of  oedema  maj  be  of  considerable 
■piifr'anoe  to  the  internalist,  as  in  the  oedema  of  the  thorax  indica- 
tJTe  of  «sDpjetn&,  or  of  the  right  hypocliondrium  in  abscess  of  the 
Utbt. 

((f)  (Eima  of  Nervou*  Origin.— T\a&  is  aeon  in  a  most  striking 
tBtm  M  angioneurotic  csdema  (q.  r.),  a  singnltir  disease  in  which 
odfUtou  twellings  appear  and  disappour  at  brief  intervals  upon  the 
doe  or  extremities.  Peripheral  multiple  neuritis  and  beri-beri  are 
Otbir  ctamplea  of  nervous  disease  associated  with  oedema,  but  in 
tbtntbe  ndema  is  general.  The  "  blue  cedema  "  of  Cliarcot  is  hard, 
hlnitk,  the  temperature  of  the  part  is  lowered,  and  it  is  associated 
»ith  sensory  or  motor  disturbances  of  hysterical  origin. 

(f)  LymphtttUma. — This  is  due  to  a  transudation  of  lymph  tlirough 
lh«  vtlU  of  the  lymphatic  vessels,  or  to  a  distention  of  the  lymph 
({•CM  from  mechanical  obstruction.  It  is  usually  localized  or  con- 
fined to  a  single  limb.  It  has  for  its  cause  laceration  of  n  lyitipluitic 
trunk,  or  occluBion  of  such  a  vesspl  by  external  pressure  or  intcriiul 
olxtruction,  e.  g.,  Pilarta  sanguinis  hominis,  of  which  macronielia 
■nd  elephantiasis  are  results.  General  lymphoedema  sometimes 
in  lymphadenoma  or  Hodgkin's  disease.  This  form  of 
differs  from  hismic  oedema  in  that  the  oedematous  tissues 
■n  moch  harder,  inflexible  and  brawny,  and  lymph  oozes  from  the 
evtcor&ce. 

(/)  (Edema  not  due  to  a  discoverable  morbid  condifiun  is  not 
infreqnent.  The  "probationer's  feet"  of  the  training  school,  the 
fvdling  of  the  feet  and  ankles  after  long  marches  or  pedestrian 
trips,  and  the  so-called  essential  (edemas  of  cluldrcn  belong  under 
this  heading. 

(ft)  Topog^raphical  Occurrence  of  ^dema. — The  following 
clihirAl  elassifieation  of  tedenia  is  useful.     Two  or  more  diseases  or 
onditions,  each  of  which  is  attended  by  oedema,  may  coexist — e.  g., 
disease,  hepatic  cirrhosis,  and  ansmia : 
nertJl  (Edema  or  Anaxarca. 

1.  Beginning  at  the  feet  and  extending  upward — cardiac  weak- 
ness or  disease. 
9.  Beginning  in  the  face  and  extending  downward — renal  dis- 
ease. 

3.  Attends  beri-beri  and  may  attend  multiple  peripheral  nou 
ritis. 

4.  Attends  trichinosis,  first  over  affected  mu.sclc8,  thon  becoming 
general.  Differs  from  previous  forms  by  the  absence  of 
swelling  in  scrotum  and  labia. 

ft.  L/mphoedema  in  llodgkin's  disease. 
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(JEdcma  of  Upper  Half  of  Bodif. 

1.  In  renal  dropsy,  early  stage. 

2.  Of  arms,  head,  and  neck,  in  thoracic  aneurism,  large  double 
hydrothorax,  and  mediastinal  tnmoiir  pressing  on  superior 
vena  cava  above  the  entrance  of  azygos  veins. 

3.  Of  arms,  head,  neck,  and  thorax,  when  point  of  preaeure  is 
helow  azygos  veins, 

4.  Sudden  or  acute  ccdema,  as  in  3,  is  due  only  to  the  very  rare 
rupture  of  an  aneurism  into  the  superior  vena  cava. 

5.  (Edimia  of  one  arm  is  caused  by  the  pressure  of  enlarged 
lymphatic  glands  or  tumours  upon  axillary  or  subclavian 
vein,  or  thrombosis  of  the  vein. 

(Edema  of  Lmcer  Half  of  Budij. 

1.  Cardiac  dropsy,  early  stage. 

2.  With  ascites  in  hepatic  cirrhoais. 

3.  Pressure  upon  inferior  vena  cava  by  abdominal  tumours,  en- 
larged liver,  spleen,  pancrea.s,  or  mesenteric  glands. 

4.  Chronic  malarial  poisoning  with  enlarged  liver  and  spleen. 

6.  CEdenui,  usually  moderate  in  amount,  with  anemias,  cachexiae, 
wasting  diseases,  long-continued  slight  hemorrhages. 

6.  Long  standing  or  walking,  first  rising  in  convalescence,  some- 
times from  no  ascertainable  cause. 

7.  CEdema  of  one  leg,  from  thrombo-nia  of  femoral  vein,  paral- 
ysis, pressure  on  vein  by  tumour  of  groin  or  abdomen. 

8.  Lymphojdema. 

D.  Circnmnrribei},  u»itaUy  SiitfjJe,  (Edematous  Swellings  {Collateral 
(Ediinu  tttlemUmj  Lnvuf  Injliuniuiifioiix). 

1.  Over  priKcordial  space  in  purulent  pericarditis. 

2.  Over  affected  side  in  empyema. 

3.  Over  mastoid  process  in  intluinmation  of  mastoid  cells. 

4.  Over  parotid  ghuid  in  niurnps  or  parotid  suppuration. 

5.  Over  deep-seated  muscular  abscesses,  especially  in  lyphoid 

fever. 
G.  Over  right  hypochondriac  region  in  hepatic  abscess. 

7.  Over  region  of  ajipendix  in  some  cases  of  appendicitis. 

8.  Over  one  posterior  lumbar  region  in  perinephritic  abscess. 

9.  Associated  with  subcutaneous  infection  in  any  part  of  the 

body. 

E.  Circumxtribed  MuUiph  (Edematous  Swellings  (usualli/  acute,  dis- 
persed^ and  more  or  fesn  frfinsient). 

1.  Angioneurotic  a>dema. 

2.  Purpuric  a?dema. 

3.  Giant  urticaria. 


VENOUS  DISTENTION 


V  Unnsual  distention  or  overfilling  of  the  surface  veins,  and  perhaps 

P       of  the  jugular  veins,  may  be  observed.     Abnormal  venous  distention 

may  be  general  or  local,  and  is  frequently  preceded,  accompanied,  or 

I  followed  by  cwiemu  and  cyanosis.  Gidema,  if  marked,  may  hide  the 
overfilling  of  the  veins. 
The  diagnostic  indications  of  these  phenomena  are  as  follows : 
General  Venous  Distention. — Caused  by  all  conditions  which  hin- 
der the  rdtnm  flow  of  venous  blood  as  a  whole,  thus  embracing  many 
of  the  cardiac  and  pulmonary  lesions  which  are  responaihle  for  the 
production  of  cyanosis  {q.  v.)  and  general  cedema  (r/.  r.),  particularly 
when  the  right  ventricle  is  failing,  or  when  mitral  and  tricuspid  valv- 
ular defects  are  present.  Asthma  and  emphysema  lead  to  hyper- 
distention  by  interfering  with  the  pulmonary  circuiation,  and  a  rare 
cause  is  pressure  upon  both  venee  cavte  by  mediastinal  growths.  It 
seen  acutely  in  the  paroxysms  of  pertussis,  and  in  general  convul- 
lons. 

Localized  Venoug  Distention. — Any  condition  which  hinders  the 
return  flow  through  a  venous  trunk  of  appreciable  size  will  cause  a 
localized  overfilling  of  the  smaller  veins  which  drain  through  it,  as 
well  as  of  the  veins  which  communicate  with  it  and  its  branches,  and 
constitute  a  collateral  circulation.  The  significant  localized  disten- 
tions are  : 

1.  Of  jugular  veins  alone,  with  or  mnthont  pulsation  :  pressure  by 
mediastinal  tumour  or  thoracic  aneurism. 

2.  Of  veins  of  one  arm ;  thrombosis  of,  or  pressure  on,  axillary 
vein. 

3.  Of  veins  of  one  leg:  thrombosis  of,  or  pressure  on,  femoral 
vein. 

4.  Of  veins  of  both  legs :  thrombosis  of,  or  pressure  on,  femoral 
veins  or  inferior  vena  cava  by  abdominal  nr  pelvic  tumours, 
by  ascites,  or  other  pressure-producing  disease. 

5.  Of  supi'rficial  veins  of  skull  between  car  and  vertex  :  thrombo- 
sis of  longitudinal  sinus. 

6.  Of  single  small  veins  over  sternum  :  mt'iliu.stiiial  tumour. 

7.  Of  suptTficial  abdominal  veins  (collateral  circulation):  hepatic 
cirrhosis,  ascites,  enlarged  spleen,  or  other  abdominal  tu- 
mours or  thrombosis  causing  obstruction  to  the  portal  cir- 
culation. 

Venous  Pulsation  (q.  v.)  is  considered  elsewhere. 
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VIII.    EMPHYSEMA  OF  THE  SKIN 

Thia  consists  in  the  presence  of  air  or  gases  in  tlie  subcutaneous 
cellular  tissue.  At  first  glance  the  resulting  swelling  has  the  appear- 
ance of  cedema,  but  it  yields  lightly  and  reailily  to  pressure,  and  does 
not  pit.  The  decisive  teat  is  the  fine  crepitation  or  crackling  which 
is  perceived  by  the  palpating  finger,  resembling  that  produced  by 
pinching  an  inflated  normal  luug.  The  swelling  may  be  very  consid- 
erable, and,  iike  cedemft,  it  is  most  marked  where  the  subcutaneous 
cellular  tissue  is  most  abundant  and  loosely  attached.  It  is  espe- 
cially noticeable  when  occurring  over  the  neck  and  upper  part  of  the 
thorax,  owing  to  tlie  obliteration  of  the  normal  depressions.  It  is  an 
infroqut'ut  finding,  and  when  it  occurs  is  usually  confined  to  certain 
localities,  but  very  rarely  may  be  diffused  over  the  greater  part  of 
the  body.  The  source  of  the  air  or  gas  is  either  from  without, 
through  a  wound;  from  within,  by  rupture,  traumatic  or  otherwise, 
of  an  air  or  gas-containing  organ ;  or  from  cellular  tissue  Lofected 
by  gaa-prodacing  micro-orgauisma. 

The  topograpliical  occurrence  of  subcutaneous  emphysema,  and 
the  particular  lesions  causing  it, exclusive  of  infections,  are  as  follows: 

Face  and  Keck. — Wounds,  perhaps  of  insignificant  aize,  of  the 
neck,  breaat,  and  lower  part  of  the  face,  especially  those  involving 
the  mucous  menibrauo  of  tfie  mouth.  Perforation  or  rupture  of  the 
oesophagus  caused  by  traumatism,  ulceration,  or  cancer,  the  air 
ing  to  the  external  surface  by  way  of  the  mediastinum. 

Neck  and  77ff>rrtx.— Rupture  of  larynx  or  trachea  by  ulceration  or 
traumatism,  allowing  air  to  enter  the  tissues.  Cavities  in  an  adher- 
ent lung,  rupturing  into  the  aubstance  of  the  chest  walls,  and  subse- 
quent violent  cough  driving  air  into  the  tissues.  Rupture  of  air  cella 
from  greatly  increased  intrapulmouary  air  pressure  (caused  by  the 
taking  of  a  deep  inspiration  and  the  subsequent  voluntary  or  invol- 
untary closure  of  the  glottis)  which  occurs  in  heavy  lifting,  the 
expulsive  efforts  of  labour,  playing  upon  wind  instruments  (lips  tak- 
ing the  place  of  the  glottis),  crying,  shouting,  and  violent  cough, 
especially  in  pertussis.  If  pulmonary  emphysema  is  present,  it  pre- 
disposes to  this  accident.  From  the  ruptured  air  cells  the  air  passes 
under  the  visceral  pleura  or  through  the  iuteralveolar  tissue  into 
the  mediastinum  and  thence  to  the  connective  tissue  of  the  neck. 
Wounds  of  the  lung  tissue  or  axilla  and  supraclavicular  spaces. 

Aklomfin. — From  stomach  or  intestines,  after  adhesions  to  the 
abdominal  walls  have  been  formed,  and  rupture  has  occurred,  due  to 
ulceration  or  traumatism.  If  also  septic  material  from  tlie  digestive 
tract  passes   into  the  skin,  there  may  be  diffuse   inflammatory  or 
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necrotic  processes  in  the  siibc-utanoous  tissiieB,  ossooiutcd  with  the 
presence  of  gas-producing  organisms. 

Starting  from  iiny  point  of  entrance,  emphysema  may  spread  over 
de  areas.     The  extent  of  its  difluBion  depends  cither  upon  the 

iration  or  suction  force  of  the  tissues  into  which  the  air  is  solicited, 
or  apon  the  degree  of  the  air  pressure  in  the  air-coutaining  Tisciu 
from  which  it  is  driven  into  the  areolar  spaf^es. 


IX.    CONDITION   OF  THE  JOINTS 

The  joints,  large  or  small,  may  present  deviations  from  the  nor- 
miU  in  comparative  size,  shape,  colour,  position,  or  mobility. 

Examination  of  the  Joints. — One  should  observe  if  the  joint  is 
swollen,  diatorted,  or  reddened,  and  note  also  the  position  (extended, 
partly  flexed)  in  which  it  is  preferably  kept  by  the  patient.  Try  pas- 
sive motion  to  determine  its  mobility,  and  the  presence  of  creaking 
or  grating  on  movement.  Palpate  the  joint  to  ascertain  whether  it 
is  tender  or  hot ;  to  discover  irregularities  or  tliickening  of  the  ends 
of  the  bones  forming  the  joint  or  the  edges  of  their  articuliir  sur- 
faces; to  determine,  by  trying  for  fluctuation,  if  the  joint  contains 
an  excess  of  fluid  ;  and,  by  finding  bogginoss  or  firm  bulging  along 
the  line  of  the  joint,  whether  the  synovial  membrane  is  thickened. 
Finally,  if  the  motion  of  the  joint  is  limited,  make  an  effort  to  decide 
whether  it  is  due  to  shortened  and  spastic  mus<'les  (contractures),  to 
anchylosis  (fibrous  or  bony),  or  to  changes  in  the  bone  (exostoses  and 
outgrowths)  by  which  tlie  joint  is  locked. 

Si^lficanue  of  Joint  Symptoms. — In  a  certain  proportion  of  cases 
the  nature  and  associations  of  the  joint  lesions  can  be  readily  deter- 
mined ;  in  others  the  differential  diagnosis  is  extremely  difliciilt  and 
requires  a  most  careful  consideration  of  the  associated  signs  and 
symptoms,  as  well  as  of  the  character  of  the  local  articuhir  altera- 
tions.    The  latter  are  by  no  means  always  chariicteristic. 

R/ieurnalic  Fever. — First  one  joint  (usually  the  larger  first),  then 
another  becomes  swollen,  red,  and  tender.  Suddenness  of  onset, 
fever,  acid  sweats,  and  sudamina,  the  rapid  occurrence  of  anseniia, 
and  particularly  a  shifting  of  the  inflammation  from  one  joint  to 
another  are  characteristic  of  this  disease. 

Chronic  Iiheumiiti»m. — The  joints  are  painful  (especially  in  the 
morning),  stiff,  and  perhaps  slightly  swollen,  not  often  tlefornu'd. 
FcTer  is  rarely  present  and  the  disease  is  essentially  chronic. 

Gout. — The  paroxysm  begins  suddenly.  The  proximal  joint  of 
the  great  toe  is  first  and  most  coiiinmnly  attacked,  then  the  ankle, 
knee,  and  small  joints  of  hand  and  wrist.  The  joint  is  excessively 
painful ;  the  skin  hot,  tense,  and  shining. 
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Arthritis  Deformans. — lu  young  persons  uiaiiy  joints  are  involved, 
first  small,  then  large;  in  older  patients  one  or  two  large  joints 
only  niay  he  affeeti'd.  Tlio  joints  iniiy  l>o  only  slightly  painful. 
Owing  to  thi'  uhangL'rt  whirh  oii-nr  in  the  hont*,-*  iiiul  iirlii-ulur  car- 
tiliigc's,  the  joints  become  i-xtroniely  deformed  and  there  is  grating  or 
creaking  upon  niovonient.  This  diiseajse,  above  all  others,  locks  the 
joints  in  a  more  or  less  fixed  jw-sition. 

Post-febrile  or  Secondnry  and  Septic  Arthritis. — During  the  period 
of  eonvaleseence  from  eertain  of  the  specific  infections,  one  or  a 
number  of  joints  may  beeomo  swollen,  tender,  and  contain  an  effu- 
sion which  may,  but  does  not  often,  procrt-ed  to  suppuration.  These 
are:  ^ro«f)r?7/HV/,  followed  by  rheumatism  (so  eulled),  usually  mon- 
articular, affecting  only  one  of  the  larger  joints  and  lasting  for 
months  or  j'ears;  scarlet  fever,  pain  and  swelling  of  multiple  joints 
resembling  rheumatic  fever;  rerebro-.ipiHal  ineniuyiiis,  which  is  fre- 
quently complicated  by  simultaneous  pain,  swelling,  and  effusion 
(serous  or  purulent)  of  many  joints;  .tiiuinpi>.r,  joint  swellings  dur- 
ing tJie  period  of  desquaniMtion  ;  deni/tie,  attended  b}'  red,  swollen,  and 
painful  large  and  small  joints;  pifamin,  in  wliicii  one  or  more  joints 
may  become  inflamed,  with  rapid  siipiuiratioa  and  destruction  of  the 
joint;  tifjihoid  frrvr,  lijjupNfi'ri/^  and  glaiiiicrit.  Here  also  may  be 
mentioned  the  acute  arthritis  of  infants,  a  sudden  infiammation  of  a 
single  large  joint,  usnally  tlie  hip  or  knee,  which  hccomej?  rapidly 
purulent ;  and  acute  mifonnielilis  (a  condition  which  is  liable  to  be 
mistaken  for  a  much  less  fatal  ailment),  in  whii:li  there  are  boring 
pain,  swelling,  and  tenderness,  usually  of  one,  possibly  of  more  than 
one,  of  the  ends  or  epiphyses  of  the  bones  entering  into  the  formation 
of  tlie  larger  joints,  generally  in  the  lower  cud  of  the  femur  or  in  the 
tibia,  and  attended  with  high  fever  and  serious  constitutional  dis- 
turbances. 

Discasen  of  the  Blmd. — In  hromopliilia  there  nuiy  be  joint  symp- 
toms resembling  those  of  acute  rhenmiitism,  affecting  mainly  the 
larger  articulations;  in  the  arthritie  forms  of  purpura  there  are 
multiple  joint  swellingB;  and  in  scurvy  there  maybe  actual  or  ap- 
parent arthritis. 

Diseanes  of  the  Nervous  tSifstnn. — The  association  of  chorea  with 
multiple  arthritis,  probubly  indeed  with  rheumatic  fever,  is  well 
known;  in  hysteria  one  of  the  joints  may  be  tender  and  rendered 
immovable  by  contracture,  giving  rise  in  some  instances  to  a  diffi- 
cult diagnostic  problem ;  and  there  may  be  multiple  arthritis  in 
acute  myelitis. 

In  locomotor  ataxia  ami  syringomyelia  occur  tlie  curious  joint 
lesions  called  arthropathies.     One  or  more  joints,  usually  tlie  kuee, 
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but  iilso  thf  ankle  or  hip,  niaj  undergo  a  suddeu,  perhaps  great 
swelling,  frequently  witliout  pain.  The  cartilages  aTid  bones  dia- 
ititegrate  and  the  joint  may  be  thoroughly  <iisorganized  and  dislo- 
catud,  the  resulting  changes  resembling  tfiosc  of  arthritis  deformans. 
The  Joint  and  bone  cdiangea  in  hypertropliie  pulmonary  osteo-arthrop- 
athy  may  also  be  elasfsed  here. 

Mi-sreUaneou/f  (tj^'frfiofis  are  :  simple  acute  synovitis  with  effasioa 
(traumatic,  rheumatic),  most  commonly  invoUing  the  knee  joint; 
tuberculosis  of  the  joints ;  and  the  osseous  changes  in  rachitis. 


SECTION  XI 

THE  TEMPERATUKE   OF  THE   BODY 

1.  Method  of  Taking  the  Temperatuke.— Required  is  a  8«^ 
Boued  clinical  thermometer,  with  an  error  of  not  more  than  J  of  a 
degrea.  Before  and  after  using,  it  should  be  wanhed  with  soap  and 
cold  water  and  an  occasional  cleansing  given  witli  alcohol,  ether,  or 
chloroform.  In  case  of  contagious  disease  the  thermometer  should 
be  carefully  sterilized  by  soap  and  water,  alcohol,  and  an  hour's  soak- 
ing in  a  1 :  500  sublimate  .solution.  It  is  much  better  to  have  a 
supply  oh  hand,  so  that  one  may  be  left  with  each  contagious  case,  to 
be  destroyed  or  sterilized  at  the  termination  of  the  disease.  Each  ^| 
time  before  using,  the  mercury  column  should  be  shaken  down  to  95',  ^ 
in  order  that  subnormal  temperatures  may  not  escape  detection.  The 
thermometer  may  be  placed  in  the  mor/fh,  njrilla,  rectum,  vagina,  or 
the  foki  of  the  rroin.  The  temperature  of  the  urine  is  sometimes 
tested  in  a  male  su-speeted  of  malingering. 

(a)  If  the  mouth  is  employed,  neither  a  very  hot  nor  a  very  cold 
drink  should  have  been  taken  for  half  an  hour  before.  The  ther- 
mometer should  then  be  slipped  under  the  tongue  to  one  side  and 
the  patient  cautioned  to  keep  tlie  lips  closed.  It  Is  allowed  to  remain 
for  3,  and  if  accuracy  is  desired  for  5,  minutes.  The  special  1-minute  i 
tliermometers  are  convenient,  but  very  easily  broken.  B 

(li)  If  the  patient  is  comatose,  dyspnoic,  can  not  breathe  through 
the  nose,  or  is  too  young  to  hold  the  thermometer  in  the  mouth,  the 
axilla  may  be  employed.  The  armpit  should  be  carefully  dried  and  fl 
the  bulb  of  the  tliermometer  placed  in  its  hollow.  The  arm  should 
then  be  brought  forward  over  the  chest,  the  elbow  touching  the 
thorax,  and  held  in  this  position  for  at  least  5,  and  if  accuracy  is 
desired  8,  minutes. 
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(r)  If  the  rectum  or  vagina  is  used,  the  thermometer  is  to  be 
oiled  and  introduct-d  to  the  depth  of  2  inches.  T1il>  rectum  must  l)e 
ipty  of  fseces.     The  temperature  may  be  taken  by  the  rectum  or 

tna  in  unconscious  patients,  in  those  who  are  being  tubbed, 
in  all  cases  where  extreme  accuracy  is  required,  and  also  where 
there  is  doubt  oa  to  a  recorded  reading  or  a  suspicion  of  malingering. 

(d)  The  fold  of  the  groin  may  be  utilized  in  infants  or  plump 
persons,  but  this  resort  is  rarely  necessary.  Very  seldom  is  it  requi- 
site to  take  the  temperature  of  the  urine.  If  done,  a  rapidly  acting 
thermomet3r  is  held  so  that  the  stream  of  urine  impinges  upon  it 
daring  the  act  of  micturition. 

(p)  The  gurface  temperainre  is  taken  by  a  self-registering  ther- 
mometer, the  base  of  which  has  been  flattened  or  coiled  so  as  to 
present  a  relatively  large  surface  for  contact  with  the  skin.  It  may 
be  held  in  place  by  the  hand,  or  by  a  perforated  elastic  .strap  encir- 
cling the  part.  It  is  better  to  use  two  instruments  sinuiltaiirously, 
one  applied  to  the  part  it  is  desired  to  test,  the  other  to  the  cor- 
responding part  of  the  opposite  side,  allowing  them  to  remain  at 
least  5  minutes. 

2.    FBEQrENCY   OF    TaKIXO    AND   MaSXEE  OF   KecORDIXG.— (u) 

reqttency. — In  ordinary  cases  the  temperature  should  be  taken  if 
jible  morning  and  night,  preferably  at  the  same  hour  each  day. 
In  hospital  practice  the  hours  usually  chosen  are  8  or  9  a.m.,  and  5 
p.  X .  to  8  p.  M.,  varying  somewhat  in  different  institutions.  If  in 
private  cases  a  professional  nurse  is  not  on  duty,  it  is  frequently 
possible  to  instruct  an  intelligent  member  of  the  family  in  the  use 
of  the  thermometer,  or  to  leave  one  with  directions  to  place  it  in  the 
month  or  axilla,  and  in  due  time  to  lay  it  carefully  aside  to  be  read 
by  the  physician  at  his  next  call.  If  not  really  necessary,  it  is  advis- 
able to  take  the  temperature  seldom  or  not  at  all,  because  of  the 
exaggerated  importance  which  the  laity  attach  to  a  slight  rise  or  fall. 
In  continued  fevers,  as  in  typhoid,  the  temperature  should  be 
taken  every  4  hours.  If  it  is  a  disease  in  which  the  changes  of  tem- 
perature are  rapid  and  great,  as  in  pyaemia,  it  may  be  advisable  to 
take  it  hourly  or  every  2  or  3  hours.  If  a  chill  should  occur  in  uny 
disease,  the  temperature  should  be  taken  during  its  continuance,  and 
again  1  hour  after  its  cessation,  as  otherwise  a  high  and  eignifiraMt 
temperature  may  be  overlooked.  In  obscure  cases  (e.  g.,  hiddL-u 
tuberculosis  or  suppuration)  the  temperature  should  be  taken  suffi- 
ciently often  during  the  24  hours  to  show  any  possible  variation  from 
the  normal. 

{b)  Records  of  the  Temperature. — In  all  febrile  cases  of  conse- 
quence the  temperature,  pulse,  and  respiration  should  be  noted  upon 
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^^H            a  cliuicttl  chart,  because  of  the  Bolf-evideiit  advantages  of  the  graphic 
^^H           method  of  record.     Pfrsonully  I  find  the  chart  illustrated  in  Chart  I 
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for  private  jirtiptico.  It  is  a  distinct  advantage  to  have 
for  the  date,  the  day  of  disease,  the  bowels,  and  the  urine. 
Xotes  of  certain  events  which  have  a  direct  bearing  upon  the  pulse, 
respiration,  and  temperature — e.  g.,  chill,  hemorrhage,  cold  bath,  or 
the  administration  of  digitalis— may  also  be  entered  upmi  the  chart 
in  order  to  show  their  correlation  in  a  more  striking  manner. 

Chart  I  is  arranged  for  a.  m.  and  p.  m.  takings,  and  Chart  XX,  by 
erasing  the  headings  and  ruling  vertical  lince,  for  4-huurly  takings. 
Any  chart  thus  may  be  adapted  to  any  number  of  daily  takings 
which  may  be  required.  It  is  also  practicable,  and  will  avoid  the 
multiplication  of  charts,  to  place  readings  taken  between  the  regular 
times  as  nearly  as  pos.sible  in  their  j)roper  time  spaces,  and  to  con- 
nect all  the  readings  by  lines  in  red  ink,  while  the  regular  A.  M. 
and  p.  M.  readings  alone  are  connected  by  lines  in  black  ink. 

3.  Normal  TKMPERAxrRES.— The  temperature  of  the  body  is 
registered  according  to  the  centigrade  scale,  or  by  that  of  Fahren- 
heit.    The  latter  is  used  in  this  book. 

To  convert  degrees  Fahrenheit  into  centigrade,  if  above  zero, 
subtract  32,  multiply  by  5,  and  divide  by  ft. 

To  convert  degrees  centigrade  into  Fahrenheit,  if  above  zero, 
multiply  by  9,  divide  by  5,  and  add  32. 

It  is  seen  that  1°  C.'=  l.S*"  F.,  and  1'  F.  =  i°  C. 

The  following  table  by  Stuart  la  useful  for  reference : 


COMPAKISON  OF  THKRMO.METRIC  SCALES 
Cett(i|j;nidc        Faliroiiheit 


■                               43° 

10(t.4° 

■ 

107.6° 

■ 

105.8° 

■                                40° 

104° 

■                                39° 

102.2° 

■^                                38° 

100.4° 

Normal  temperature,  37° 

98.6°  Normal  temperature. 

36" 

96.8° 

■                                35° 

95° 

^                                34° 

93.2° 

The  normal  temperature  of  the  body  varies  within  narrow  limits. 
The  average  is  98.f>°.  Any  temperature  from  97.2°  to  99.5°  may  be 
considered  to  be  within  proper  boundaries,  although  these  may  be 
exceeded  for  very  short  perioils  under  certain  circumstances.  It  is 
modified  somewhat  by  age^  the  temperature  of  the  newborn  infant  rang- 
ing from  99°  to  99.7° ;  while  between  DO  and  70  years  of  age  it  may  vary 
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from  90.7°  down  to  '.^7".  Violent  exercise,  espcciiiUy  in  wurm  weather, 
will  raise  it  to  a  slight  extent.  Mental  exertion  or  excitement  is  also 
comi>etont  to  raise  the  temperature  to  n  mndemte  degree  (100.4^). 
The  temperature  of  the  air  exercises  little  inlluence  on  the  tempera- 
ture of  the  human  body.     In  very  hot  weather  it  may  be  09.5°. 

The  most  important  nnnniil  varifition  is  that  which  occnrs  dinr- 
nally.  Under  ordinary  circunistant:es  the  temperature  is  highest 
between  5  r.  m.  and  8  v.  ii.,  and  lowest  between  2  a.m.  and  6  A.  M. 
The  ditference  between  the  highest  and  lowest  points  is  about  1.8°, 
altliough  exceptionally  it  may  amount  to  3,6°.  The  influence  of  this 
rhythniicu!  change  of  temperature  is  seen  in  many  fevers.  In  those 
who  work  by  night  and  sleep  by  day  this  type  is  reversed.  The  tem- 
perature may  rise  .4"  after  a  meal,  the  so-called  "fever  of  digestion." 
The  readings  of  the  tliermometer  differ  somewhat  according  to  the 
cavities  in  which  it  is  placed.  It  is  to  be  remembered  that  the  mean 
temperature  of  the  blood  in  the  interior  of  the  body,  aa  nearly  us  it 
can  be  ascertained,  is  102,2'. 


TABLE  OF  NORMAL  TEMPKRATURES 


Mean  or  B-rempp. 

Minimum. 

Maximum. 

Normal  (thirty  years  of  age) 

Infancy  to  six  years  of  age 

Old  a^  (sixty  to  eighty  years) 

Exercise  (wvere,  in  warm  weath(<r). . 
Mental  activity 

Fahr.      Onl. 
98.6°     37' 
99.4*    37.4^ 
98.2°    36.8° 

FiUir.       Oeot. 

97. a°    36.3° 
99°        87.2* 
97°        86.1° 
98.6°    87* 
98.6*    87* 
98*        36. r 

Fahr.      Cent. 
00.6°     37.5* 
09. r    87-6' 
00. r    87.6* 
100.4*    88" 
100.4*    38* 

Dinrtiril  variation 

90.4°    37.5° 

Of  Cavities  ok  Fluids 

Axilla 98.6*  (Sr  C).  M<mth 98.6°  (87*  C). 

Urine 08.6*  (37"  C).  Kwtum 100.4"  (SB"  C). 

Vagina 100.9°  (38.8°  C). 

The  normal  anrface  temperature  of  the  hend  (Gray)  is,  for  the  left 
side,  an  average  of  93.8° ;  for  the  right,  'M-'J",  The  average  temper- 
ature of  the  thoracic  walls  is  96.8° ;  of  the  abdfiminal  walls,  95.9°. 

4.  Abkokmal  TEMPERATURE.S. — Heat  production  {Ihermogmesin) 
depends  upon  the  detttrnctive  metabolisniH,  mainly  processes  of  oxi- 
dation, which  are  constantly  going  on  throughout  the  tissues  of  the 
body.  The  skeletal  musi^les  and  the  glands,  especially  the  liver,  con- 
stitute the  chief  seats  of  heat  produ<-tion. 

Heat  dissipation  {f/ifminlifsi.-i)  takes  place  mainly  through  the 
expired  air,  and  by  conduction,  radiation,  and  evaporation  from  the 
skin.     As  from  77  to  85  per  cent,  of  the  total  heat  loss  passes  o'ff 
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from  the  cataDeoas  surface,  the  skin  must  be  couaidered  as  the  prin- 
cipal tactor  in  beat  dissipation. 

As  the  normal  temperature  of  the  body  varies  within  such  narrow 
limits,  there  must  be  some  means  of  regulating  the  relative  amounts 
of  heat  production  and  heat  dissipation,  in  order  that  they  may 
balance  each  other  with  exactness,  and  under  widely  differing  cir- 
camstances.  It  is  quite  certain  that  a  heat-regulating  {therinotaxic) 
mechanism  exists  as  a  part  of  the  nervous  system,  although  the 
mode  of  operation  and  location  of  the  heat  centres,  and  the  nerve 
paths  through  which  the  work  is  accomplished,  are  as  yet  uncer- 
tain, exi>erimental  work  upon  this  point  not  having  given  decisive 
results. 

The  abnormal  temperatures  are  those  which  are  over-nornmly  (^A) 
feyer ;  and  under-normal,  (B)  subnormal  temperature. 

{A)  FEVER 

A  condition  indicated  by  a  marked  and  more  than  transient  rise 
of  temperature  implies  a  disturbance  of  tiie  normal  relation  between 
heat  production  and  heat  dissipation,  from  causes  acting  upon  one 
or  the  other,  or  upon  the  heat-regulating  mechanism.  Heat  produc- 
tion in  fever  is  largely  increased,  because  of  the  more  rapid  destruc- 
tive processes  which  take  place  in  the  body,  as  evidenced  by  the 
larger  amounts  of  urea  and  carbon  dioxide  which  are  excreted,  and 
the  larger  quantity  of  oxygen  which  is  consumed.  But  increased 
formation  of  heat  alone  is  not  sufficient  to  account  for  the  rise  of 
temperature,  as  a  corresponding  increase  in  the  heat  loss  can  readily 
dispose  of  a  large  excess.  It  is  tlierefore  necessary  to  assume  a  dis- 
turbance of  the  thermotuxic  mechanism,  and  this  perturbation  of 
heat  regulation  is  perhaps  the  most  characteristic  element  in  the 
production  of  fever  heat.  Fever  is  a  complex  process  or  condition 
of  which  the  presence  of  an  elevated  temperature  is  the  most  signifi- 
cant and  practical  indication. 

Clinically  all  cases  of  fever  are  attended  by  certain  symptoms  in 
common,  dne  partly  to  increased  tissue  changes,  partly  to  the  in- 
creased heat  of  the  body,  and  partly  to  functional  disturbances  of 
certain  organs.  Besides  the  abnormal  rise  of  temperature,  these 
symptoms  are :  ill  feeling,  or  inalaise ;  sleeplessness ;  thirst ;  loss  of 
appetite;  mental  disturbance,  amounting  possibly  to  delirium;  in- 
creased frequency  of  pulse  and  respiration ;  lessened  amount  of  urine, 
with  increase  in  urinary  solids,  especially  urea ;  usually  headache 
and  backache;  and,  if  the  fever  is  long-continued,  general  wasting 
of  the  body.  There  is  also  apt  to  be  constipation,  and  a  chill  may 
initiate  or  accompany  a  sadden  rise  of  temperature. 
8 
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The  aymptoma  accompanyiTig  fever  exliibit  considerable  variations 
in  severity  in^cording  to  the  chaTacXer  jiud  ouuse  <>f  t!u>  diffuse,  and 
the  duration  and  liciglit  of  t!u'  pntlioloffiral  teinpenilnre.  There  is 
also  a  difference  in  the  staying  power  of  individuals,  more  easily 
recognised  tlian  explained,  whicfi  with  equal  teniperalureR  and  appar- 
ently similar  causes  will  allow  one  to  continue  about  liis  daily  work 
with  slight  subjective  symptoms  and  send  another  to  bed  in  a  con- 
dition of  extreme  weakness  and  discomfort.  The  malaise  may  be 
slight  or  marked.  Thirst  and  dryne.ss  of  tiie  mouthy  together  with 
anorexia,  epigastric  discomfort  ou  taking  food,  and  constipation,  are 
due  to  the  partial  or  almost  entire  Buppresaion  of  the  secretion  of 
the  salivary,  gastric,  pancreatic,  and  intestinal  fluids.  Indeed,  the 
total  tluids  of  the  body  are  diminished  in  quantity,  the  urine  is 
scanty  and  high  coloured,  and  the  solid  tissues  waste  away  because 
of  the  great  activity  of  retrograde  metamorphosis.  The  pulse,  as  a 
ruie,  is  abnonnaliy  frequent,  rising  10  beats  for  each  degree  of  fever  ; 
but  there  are  some  excejitions.  Typhoid  fever,  meningitis*,  and  pneu- 
monia may  present  a  high  temperature,  and  yet  the  pulse  be  but 
slightly  accelerated ;  while  in  scarlet  fever,  diphtheria,  and  perito- 
nitis, the  pulse  may  be  very  rapid  in  proportion  to  the  fever.  The 
respiration  follows  a  similar  rule,  increasing  2  per  minute  to  each 
degree  of  fever,  and  also  has  its  exceptions.  The  variations  in  pulse 
and  respiration  arc  doubtless  due  cither  to  the  effect  of  overheated 
blood  or  to  the  action  of  toxines  upon  tlie  centres  in  the  medidla.  A 
third  factor  which  may  cause  an  unduly  rapid  pulse  rate  is  the  de- 
generation of  the  cardiac  muscle  which  in  some  cases  occurs  toward 
the  close  of  a  long-continued  fever.  Backache,  headache,  and  aching 
of  the  limbs  are  nearly  always  present,  hut  there  is  considerable  varia- 
tion in  their  severity.  As  a  rule,  they  are  most  marked  at  the  begin- 
ning, and,  as  in  some  of  the  acute  infectious  diseases,  may  possess 
distinct  diagnostic  value  because  of  their  prominence  as  symptoma. 
The  headache  of  tyjdioid  fever  and  the  backache  of  variola  are  exam- 
ples. The  mental!  disturbances  of  fever  may  be  manifested  by  an 
increased  activity  of  the  mind,  passing  into  active  delirium  •,  or  by 
mental  torpor,  deepening  into  a  low  muttering  delirium.  The  degree 
or  character  of  the  delirium  or  mental  disturbance  does  not  appear 
to  depend  upon  the  height  of  the  temperature,  hut  rather  upon  the 
nature  and  amount  ot  the  toxines  circulating  in  the  blood  and  their 
effect  upon  the  nervous  system.  Pergonal  idiosyncrasy  and  age 
modify  the  liability  to  the  occurrence  of  delirium.  Children,  when 
suffering  from  fever,  are  e-specially  prone  to  it,  and  some  adults  re- 
semble children  in  this  respect.  Fever  temperatures  are  classified 
according  to  (1)  height  and  (2)  type. 
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(1)  Terminology  of  Fever  according  to  Height.— This  is  shown  in 
the  following  tabic,  soniewhat  nioditied  from  those  of  Wunderlich 
and  Fiulaysou.  The  figarea  of  the  two  scales  in  this  table  do  not 
exactly  correspond,  except  for  those  of  uonnal  temperature : 


Xonaal  temperatare 

Siibfebrile  temperature 

Slight  fever 

^o^-^'-" ]^S:: 

«'«»'^-" iS:|- 

nyperpyreiia.  above 


Falin-aiH-lt. 

OntiBnd«. 

I    «7.2' 

88.2' 

(    9fl.5' 

87.5- 

I    99.6' 

87.5* 

}  100.5' 

38' 

\  1CH)..V 

38* 

■(  101.5' 

88.5* 

101.5* 

88.5* 

103= 

3».5' 

103° 

a».5' 

105° 

40.5* 

IW 

41- 

Some  astonishingly  high  temperatures  have  been  reported,  so 
high  that  it  taxes  credulity  to  receive  them  as  acknowledged  facts.  A 
temperature  of  122°  ia  within  the  bounds  of  belief,  but  temperatures 
of  151°  and  228°,  the  latter  16  degrees  over  the  boiling  point  of 
water,  mast,  in  spite  of  the  care  taken  in  the  obs^erviitions  and  the 
excellent  repute  of  the  observers,  be  classified  with  the  tricks  of  the 
prestidigitateur,  as  impossibilities  apparently  accomplished  by  means 
unknown  to  the  observer. 

In  almost  all  forms  of  fevers  the  temperature  is  apt  to  be  lower 
in  the  morning,  the  rrmiV^iow,  and  higher  in  the  evening,  tlie  ^nirer- 
bation.  In  exceptional  cases  the  inorniiig  temperature  is  higher 
than  that  of  the  evening.  It  is  spoken  of  us  invvrtiitm.  or  tT)e  inverse 
type  of  fever. 

(2)  Terminology  of  Fever  with  Respect  to  its  Type  —This  ih'pends 
npon  its  duration  and  the  amount  of  difference  between  the  highest 
and  lowest  daily  readings  of  the  thermometer,  as  follows  : 

1.  ('oniinurd  Fever^  in  which  the  temperatures  are  usually  high, 
id  the  daily  differences  do  not  exceed  2'  (.see  Chart  II,  A). 

S.  Remittent  Fever,  in  which  tlie  daily  difference  exceeds  8°,  but 
the  minimum  temperature  is  ahove  the  normjil  limit  (Cliart  II,  B), 

3.  Intermittint  Fever,  in  which  at  least  once  in  the  24  hours 
the  maximum  is  very  high,  and  the  lowest  temperature  is  normal  or 
subnormal  (Charts  U,  C  and  III,  A). 

The  terms  intermittent  and  remittent  have  by  custom  acquired 
a  special  meaning,  as  indicating  certain  forms  of  malarial  fever.  In 
this  connection  reference  is  had  to  the  type  and  not  to  the  cause  of 
fever,  which  is  said  to  be  r/tinfidinii.  when  the  rise  and  subsequent 
fall  to  normal  occurs  once  every  day;  tfrtian,  wlieii  it  occurs  every 
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Other  day,  having  one  day  free  from  fever  in  between ;  and  quartan, 
when  two  days  of  freedom  from  fever  elapse. 

If  two  paroxysms,  or  rises  and  falls,  occur  in  one  day,  they  are 
spoken  of,  according  to  the  interval  of  apyreiia,  or  freedom  from 
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fever,  as  doable  quotidiuii,  double  tertian,  or  double  quartan.  A  bet- 
ter knowledge  of  the  life  history  (c/.  v.)  of  the  HiPinatozoon  ixalaricB 
(Laveran)  has  modified  somewhat  thp  ori^'inul  infaninir  of  these  terms. 
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CHjkKT  in. — Tyjiea  offerer.     IntetTOitt<int,  quartan  tvpe  ;  alM  bootic  *f»d  suppurativu  I'uVrr. 

4.  Recurring  fever,  a  return  or  recrudescence  of  a  febrile  move- 
ment after  several  days  of  apyrexia. 

."i.  Irregular  fever, in.  which  the  temperatures  arc  very  irregular — 
Bometitnes  liigh,  sometimes  low.  There  is  no  regular  daily  differ- 
ence, and  the  highest  or  lowest  point  may  be  reached  at  any  hour  of 
the  twenty-four.     It  is  essentially  atypical. 
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It  is  necessary  to  bear  in  mind  that  any  one  of  these  types  may 
resolve  itself  into  any  other  one,  according  to  the  nature,  cause,  or 
complications  of  the  disease  which  it  accompanies.  A  remittent  may 
be  merged  into  the  continued  type,  and  the  continued  type  terminate 
as  an  intermittent.  Nevertheless,  certain  diseases  are  characterized 
by  certain  types  of  fever  with  sufficient  frequency  to  give  the  recog- 
nition of  the  type  a  distinct  and  sometimes  great  diagnostic  value, 
and  the  absence  of  the  type  may  be  an  importiint  negative  symptom. 

(3)  Manner  of  Invasion,  Course,  and  Termination  of  Fever.— The 
invasion  or  beginning  of  fever  may  be  {(t)  siiddt-n  or  (f')  gradual. 

(a)  Sudden  /nrasion. — The  temperature  rises  to  as  high  a  point 
in  the  first  5J  or  3  hours  as  it  subsequently  attains  during  the  course 
of  the  disease.  A  rapid  rise  to  a  considerable  height  is  attended  by 
chill,  coldness,  chattering  teeth,  and  a  more  or  less  violent  shaking 
of  the  body.  The  surface  is  pale,  the  skin  cool  and  shrunken,  the 
lips  and  finger  nails  are  blue.  If  the  tliernionietcr  be  placed  in  the 
mouth  or  rectnm,  it  may  indicate  a  high  degree  of  fever,  tine  coldness 
of  the  surface  being  due  to  the  contraction  of  the  peripheral  arteri- 
oles, which  prevents  the  heated  blood  of  the  interior  from  coming  to 
the  surface.  As  the  contraction  relaxes  the  chill  ends,  and  the  skin 
becomes  abnormally  hot  by  the  restoration  of  the  cutaneous  circu- 
lation. 

(b)  Shir  Inrasiini. — On  the  nther  hand,  the  invfision  may  be  slow 
and  gradual,  the  febrile  movement  requiring  several  days  to  reach  its 
ultimate  height.  There  may  be  chilliness,  but  the  decided  rigour  of 
the  rapid  rise  is  absent. 

The  terniinution  or  defervescence  of  fever  also  may  be  («)  sudden 
or  (f>)  grndual. 

(a)  If  the  fever  ends  by  a  sudden  drop  of  the  tompenitnre  to  or 
below  the  normal,  thi-  termination  is  by  rrixis,  and  is  usually  accom- 
{mnied  by  profuse  sweating  and  an  increased  flow  of  urine. 

(&)  If  the  decline  of  the  fever  is  slow  and  gnidual,  several  days 
elapsing  before  the  temperature  reaches  normal,  the  teritnnntion  is 
by  li/ifis. 

Course, — Certain  fevers,  usually  coutiiuied  or  remittent,  possibly 
recurrent  in  type,  pursue  a  sufficiently  definile  general  course  to  per- 
mit a  division  of  the  fever  into  three  periods.  The  first  period,  called 
variously  the  initial  slaije,  uti/inl  period,  .sfdiliinii  inrrcmf/iH,  is  that 
during  which  the  temperature  is  rising,  rapidly  or  slowly.  The 
second  or  middle  period,  the  anne,  /a.ifiyiiti/>,  sindimn  fft.fiiyii,  is 
characterized  by  a  high  and  continuous  temperature  with  but  alight 
daily  differences  betw^een  the  maximum  and  minimum.  The  third 
tmiA  final  period,  during  which  the  temperature  is  descending  rapidly 
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or  slowly  to  the  normal,  is  termed  the  di'/ervvsrence  or  atitdium  deere- 
vienti.  It  is  obvious  thiit  of  the  tt'rnis  applied  to  the  middle  period 
one  only,  acme,  is  ajjpropriute  to  the  intermittent  type  of  fcTer, 
because  of  the  usually  brief  duration  of  the  latter. 

Pathological  temperatures  include,  beaides  febrile  dieturbanceg, 
subnormal  femperafures.  A  temperature  below  97.2°  is  subnormal, 
and  95°  is  the  temperature  of  collapse.  The  lowest  reported  record 
is  71.8". 

(4)  Diag^nostic  Indications  from  the  Temperature.— Changes  in  the 
temperature  are  iniieh  more  easily  produced  when  it  is  already  abnor- 
mal. Consequently,  if  fever  exists,  agencies  which  in  health  would 
cause  little  or  no  alteration  in  tlie  temperature  will  give  rise  to 
marked  oscillutions  iu  the  fever  curve.  Indeed,  without  appreci- 
able cause  it  rarely  remains  statiotjary,  but  varies  to  a  greater  or 
lesa  extent  every  hour  and  every  day.  if  hourly  observations  are 
made  for  34  hours  in  almost  any  case  of  pyrexia  many  irregularities 
will  be  revealed  wliicli  can  not  bo  explained  by  past  events  or  future 
developments.  2>»evertheless,  an  attempt  should  always  be  made  to 
ascertain  the  cause  of  any  decided  or  unexpected  variation,  as  such 
changes  ni;jy  possess  an  important  diagnostic  or  prognostic  value. 

Putting  aside  for  the  present  the  variations  due  to  disease,  it  is 
well  to  remember  that  an  increase  in  the  fever  may  be  due  to  mental 
excitement,  pain,  an  excessive  amount  of  clothing,  an  overheated 
room,  and  the  ingestion  of  food.  On  the  other  hand,  an  unusually 
cool  room,  cold  sponging,  and  the  cold  tub  are  fever-reducing  agents. 
If  a  slow  loss  of  blood  occurs,  as  when  menstruation  takes  place  dur- 
ing fever,  the  temperature  is  lowered  to  some  extent,  and  a  large, 
sudden  hemorrhage  may  cause  a  drop  even  below  the  normal. 

Causes  of  Fever. — The  aecertained  presence  of  fever  is  capable  of 
a  wide  range  of  interpretation,  because  of  the  large  number  of  condi- 
tions and  diseases  of  which  it  is  a  symptom  or  concomitant.  Its  exist- 
ence requires  a  careful  search  for  its  cause,  and  one  should  not  rest 
contented  until  he  has  found  a  satisfactory  explanation  of  its  pres- 
ence or  has  exhausted  his  diagnostic  resources.  In  general,  fever  is 
caused  by  or  attends  :  . 

(o)  All  inflammations,  acute  or  subacute,  the  great  majority  of 
which  are  recognised  as  being  dependent  upon  the  presence  of 
pyogenic  micro-organisms  in  the  inflamed  area,  whence  toxic  material 
enters  the  general  circulation. 

(b)  All  infectious  diseasejt  due  to  specific  micro-organisms  and 
their  products,  whether  attended  or  not  by  local  inflammatory  lesions. 

(e)  Certain  toxeemiais  resulting  from  the  ingestion  of  poisonouB 
material,  or  absorption  of  putrefactive  products  from  the  digestive 
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tube,  or  the  formation  of  toxic  material  in  the  glands  or  tissues  of 
the  body. 

(</)  Some  non-toxic  c?/Wa*e.*  or  conditions  of  ihQ  iiert'ous  n/fntem 
in  which  tiie  normal  working  of  the  heat-regulating  mechanism  ia 
interfered  with  by  direct  or  reflex  causes. 

Diagnostic  Classification  of  Fever.— It  is  obvious  that  an  attempt 
to  catalogue  tht;  special  diseases  or  conditions  attended  by  pyrexia  is 
impracticable,  but  clinically  one  may  classify  fever  according  to  the 
diagnostic  indications  of  its  manner  of  invasion  and  termination,  its 
course,  type,  and  variations  as  follows : 

(o)  Sudden  Invasion. — A  rapid  rise  to  a  high  j)oint  (Cliart  IV 
characterizes  erysipelas,  gastro-intestinal  disease  in  children,  mid- 
dlp-ear  or  mastoid  inflammation,  malaria,  osteo-myelitis,  pneumo- 
nia, scarlet  fever,  tonsilitis  (lacunar),  and  all  conditions  in  which 
birir*^  qnantities  of  fever-producing  ptomaines  rapidly  enter  the  cir- 


mn 

*«n 

iH 

n 

»»pi 

«1   PI 

kim 

SUDDEN    INVAStON-NO.   1 

Temperature    continuing    high.      Rise 
frequently    accompanied   bv   a   chill   in 
adults,  and  occasionallv  8v  a  convulsion 

m   CHILDREN. 
EnvsiPILAS. 

Gastro-intestinal  diseases  in  children 

mlddle-ear  or  mastoid  inflammation. 

Osteomyelitis. 

Pneumonia  (lobarj. 

Scarlet  fever. 

Tonsilitis. 

1 

i 

i2 

1 

1 

m 

103 

f 

J 

V 

v 

k/ 

•• 

1 

V 

1 

1 

1 

102 

J 
1 

j 

tot 

1 

1 

1 

liid 

5 

1 

\ 

n  n 

OS 

1 

_^ 

X 

CltAxr  IV.— DiiginKitw  indications  to  be  ileriYtd  from  a  siulilun  iiivusion  of  fever.     No.  1. 

culation.  There  is  apt  to  be  a  chill  in  the  adult,  and  in  children 
perhaps  a  convulsion.  The  initial  outbreak  of  fever  occurring  in  the 
diseases  classified  later  under  the  intermittent  typo  might  also  be 
included  here, 

(ft)  (iradual  Invasion. — A  gradual  rise  of  temperature  (Chart 
V)  attends  the  great  majority  of  febrile  diseases,  except  as  men- 
tioned in  the  previous  paragraph.  Typlioid  fever  is  the  typical 
fever  of  slow  invasion,  requiring  a  week  or  more  to  reach  the  height 
it  will  nltimately  attain. 

(c)  Crisis. — The  fevers  which  terminate  by  a  sudden  fall  of  tcm- 
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peratnre  (Chart  VIII)  to  or  below  the  normal  jioint  are  erysipelas, 
measles,  lohar  pueumouia,  relapsiug  fever,  and  typhus  fever.  The 
crisis  or  rapid  defervescence  is   usually  accompanied  by  sweating. 
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increased  flow  of  urine,  and  improvement  in  the  pulse  rate  and 
respiration.  Occasionally  a  "pseudo-crisis"  occurs  from  1  to  3  days 
before  the  true  crisis,  the  temperature  fulling  rapidly  toward  the 
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CliABT  VI.— Diagnostic  Aigttiflonncc  of  n  gradual  tennilllition  of  fever. 

normal  point,  but  soon  rising  to  or  above  the  previous  average.     It 
is  especially  liable  to  be  seen  in  pneumonia.     The  diagnostic  import 
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of  other  sudden  falls  of  temperature  will  be  considered  in  the  subse- 
quent paragraph  on  the  continued  type  of  fever. 

(rf)  Lysis.— A  slow  defervescence  or  subsidence  of  the  elevated 
temperature  is  encountered  in  the  majority  of  fubrile  diseases  (Chart 
VI).  It  is  not  infrequently  the  case  that  pyreiial  illnesses  which 
customarily  end  by  crisis  may,  by  reason  of  complications  or  other 
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With  chill  or  convulsion.  Temperature 
rapidly  falling.  frequently  with  sweats, 
and  either  remaining  normal  lootteo  line) 
or  recurrinq  at  regular  or  irregular  in- 
TERVALS. 

HEPATIC  DISEASE  loBSTROCTIve,  SUPPURATIVE, 

cirrhotic,  or  carcinomatous), 
hooqkins'  disease. 

Malarial  intermittent  (quotidian,  tertian). 
Morphine  habit  iexceptionallv). 
pv/tmia  (times  of  rise  irregular), 
Suppuration. 
Syphilis  <  EXCEPTIONALLY). 
Tuberculosis. 
Ulcerative  endocarditis. 


C'liABT  Vtl.— Uiai;nf>stic  indicntions  to  be  derive<l  from  a  .>«iu.lJi.in  iiivnximi  of  IVvit.     N'm,  i. 

disturbing  causes,  terminate  by  lysis.  The  diseases  which  iuvuriahly 
and  characteristically  end  by  lysis  are  acute  rheumatism,  broncho- 
pneumonia, pleurisy,  and  typhoid  fever. 

(e)  Intermittent  Ferer. — A  sudden  rise,  brief  duration,  and  sudden 
fall,  the  latter  usually  with  free  sweating,  occurring  one  or  more  times 
in  24  hours,  creates  a  suspicion  of  hepatic  disease,  llodgkin's  disease, 
malaria,  morphine  habit  (exceptionally),  pyfemia  (time  of  ma.xinium 
temperature  very  irregular),  suppuration,  syphilis,  tuberculosis,  or 
nlcenitive  endocarditis  (Chart  VII). 

The  intermittent  fever  of  sujjpuration  and  tuberculosis  may  have 
regularly  a  normal  morning  temperature  with  an  evening  exacerba- 
tion. If  the  minimum  temperature  in  any  of  these  diseases  remains 
above  the  normal  the  fever  becomes  of  the — 

(/)  Bemiftent  Type. — The  remittent  type  may  be  present  at  some 
period  during  the  course  of  any  disease  which  is  attendtd  by  fever. 
Almost  all  fevers  exhibit  morning  remissions.  A  remittent  type  of 
fcTer  (Chart  II)  is  especially  characteristic  of  tuberculosis  and  sup- 
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puration  {her/ir  fever,  f/.  v.).  The  remittent  may  become  iuterni 
tent,  or  the  inturmitteut  change  into  the  remittent.  If  the  daily 
difference  between  the  highest  and  lowest  temperatures  of  the  latter 
becomes  less  than  2°  it  changes  its  form  to  the — 

(ff)  Coiiiinneil  Type. — Continued  fever  exists  in  erysipelas,  acute 
pneumonia,  acute  tuberculosis,  typhoid,  and  typhus  fevers.  It  is 
especially  characteristic  of  typhoid  fever  and  pneumonia.  Sudden 
changes  of  the  temperature  during  the  course  of  a  continued  fever 
are  usually  indicative  of  complications.  If  the  change  consists  of  a 
Budden  rise,  it  points  toward  a  beginning  infliinnnation  or  an  exten- 
sion of  the  already  present  local  lesions.  If  there  is  a  sudden  drop 
to  or  below  the  normal  line  (Chart  VIII),  it  may  betoken  collapse, 
impending  death,  perforation  of  the  bowels,  or  an  internal  hemor- 
rhage— the  last  two  in  typhoid  fever.  It  is  necessary  to  discriminate 
the  sudden  droj)  which  indicates  the  crisis  in  discuses  which  may 
terminate  in  this  manner  from  the  drop  of  collapse  or  hemorrhage. 
This  may  be  done  by  notiug  the  accompanying  pulse  and  respira- 
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RAPID  FALL,  WITHOUT  tMPflOVEMENT  IN 
PULSE  »N0  RE3PIR*TtON.  AND  FOLLOWED  BV 
A  STEADY  RISE,  ABOOMfNAL  PAIN.  OR  BLOODV 
STOOLS,  WILL.    IN   TVOHOID  FEVER,   INDICATE 

Perforation  or  H>CMORRHAaE. 

RAPID   FALL,  without   improvement   in 
pulse  and   respiratign,  ano  without  a 
subsequent  rise.  may  indicate 
Collapse. 

iMPENDINQ   DEATH. 


CRISIS,  RAPID  TALL.  WITH  SWEATINQ,  IN- 
creased amount  of  urine,  and  coinci- 
dent  improvement  in  pulse  ano  respira- 
tion, occurs  in 

Erysipelas. 

Measles. 

Pneumonia  'lobar). 

Rel'PSIng  fever. 

Typhus  fever. 


Chart  VIU  -Diagnostic  indications  to  be  derived  from  a  undden  rail  ot  tt>iii|>erature. 

tion  and  the  general  condition  of  the  patient,  all  of  which  in  crisis 
will  show  a  distinct  alteration  for  the  better,  thus  forming  a  strik- 
ing contrast  to  the  change  for  the  worse  which  may  be  seen  in 
collapse. 

If  the  elevated  temperature  in    continued  fever  is   maintained 


fe 


beyond  the  usual  duration  of  the  disease  which  it  attends,  search 
should  be  made  for  complications  or  for  persisteut  local  lesions.  In 
some  oases,  CBpecially  typhoid  fever,  an  undue  continuance  of  fever 
may  be  found  to  be  due  to  inanition,  the  "fever  of  starvation." 

(A)  Jnversion  of  the  Continued  Type. — lligh  morning  and  low 
evening  temperatures  may  occur,  although  seldom,  in  pneumonia, 
tuberculosis,  typhoid  fever,  and  dentition.  This  type  is  not  neces- 
sarily of  bad  prognostic  import. 

(i)  Recurring  Type. — A  return  or  recru<iescence  of  a  fever  which 
has  ceased  may  he  caused  by  a  relapse  of  the  previous  disease,  the 
onset  of  a  new  malady,  or  the  beginning  of  a  late  ooniplication  of 
the  original  disease.  Relapsing  fever  (y.  v.)  is  the  typical  recurring 
fever. 

(/t)  Irregular  Fever. — The  principal  diagnostic  importance  of  an 
irregular  fever  is  of  a  negative  character,  its  presenoL'  militating 
against  the  existence  of  any  febrile  disease  which  lias  a  characteristic 
temperature  curve,  such  as  typhoid  fever  or  lobar  pneumonia. 

(/)  Solitary  Obnerration. — Single  observations  of  the  tempeniture 
may  possess  some  diagnostic  value — e.  g.,  the  single  chill  during 
and  after  which  the  temperature  rises  to  about  104°.  When  this 
occurs  one  may  apprehend  in  advance  malaria,  pnciimoniii,  puer- 
peral fever,  pyaemia,  scarlet  fever,  suppuration,  or  other  febrile 
diseases  characterized  by  a  sudden  invasion.  A  single  high  morn- 
ing temperature  should  create  a  suspicion  of  an  acute  infectious 
disease. 

(wj)  Hyperpyrexia. — A  rise  of  tcmpeniture  to  an  unusual  height, 
107°  to  110°,  may  happen  in  t'onue<^tiou  with  acute  rhfunuitism, 
injury  to  the  cervical  portion  of  the  spinal  cord,  malarial  intermit- 
tent or  remittent  fever,  scarlet  fever,  sunstroke,  tetanus  shortly 
before  death,  typhoid  fever,  and  yellow  fever.  It  occurs  very  rarely 
in  erysipelas,  hysteria,  pneumonia,  and  relapsing  fever.  It  may  also 
result  from  trickery  by  the  use  of  friction,  pressure,  hot-water  bags, 
or  poultices. 

Temperatures  over  106°  are  usually  of  unfavourable  prognostic 
import,  but  the  degree  of  danger  varies  according  to  the  nature  of 
the  disease  and  the  duration  of  the  hyperpyrexia.  Single  brief  high 
temperatures  may  be  well  borne  if  an  interval  of  apexia  intervenes,  as 
in  malarial  intermittents ;  but  persistent  liigh  temperatures  in  along- 
continued  disease,  such  as  typhoid  fever,  are  of  evil  (mien. 

(w)  Localized  Rise  of  Temperature.,  except  in  Burgical  diseases,  is 
not  of  great  diagnostic  importance.  The  local  heat  of  the  surface  is 
increased  over  a  pneumonic  lung,  and  there  may  be  a  rise  of  tem- 
perature in  areas  affected  by  vasomotor  paralysis.    Cerebral  therraom- 
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etrv  occasionally  allonU  «ome  atSBistaut'e  iu  obscure  eases  of  brain 
tumour,  but  the  abiiorinal  elevation  must  amount  to  at  least  'i''. 

(o)  ,Subn»rin(i!  Timpcrattirex. — Tlie  diiipnostif  import  of  rsijiidly 
occurring  falliH  of  the  tuniperature  of  the  boily  as  u  whole  to  a  point 
below  the  normal  have  been  considered  in  connection  with  fever. 
Persistent  eubuormal  tempeniture  may  be  present  in  i-onncetion  with 
convak'Boence  from  fevers,  in  anute  ak'ofrolism,  nielancliolin,  inysu'- 
dema,  starvation  (sometimes  elevated),  wasting  diaeasea,  and  in  poi- 
souiiig  from  earbulio  arid  or  other  iutoxii-uiit.  Lurully,  abnormal 
coldness  of  an  edenuituus  or  ryuiiostnl  part  may  hv  ubttervod. 

(/>)  Obscure  Febrile  Di'seaifes. — In  searching  for  the  cause  of  a 
persistent  fever,  of  whatever  type,  it  is  an  extremely  useful  rule  to 
bear  in  niiiwl  thi^  possibility  of  cnnct'aled  suppuration,  ttiborculosii-, 
irregular  ty[>lioid  fever,  and  ulcerative  endocarditis. 

This  clinical  rule  Mas  furniiibited  after  analyzing  a  number  of 
cases  of  persistent  fever,  of  varying  types,  seen  mainly  with  col- 
leagues. In  each  instance  differing  diagnoses  had  been  entertained 
by  several  cunsultauts,  some  of  the  first  rank.  Some  of  these  cases 
may  briefly  be  mentioned  as  follows:  An  ap>parent  typhoid,  4  weeks, 
was  caused  by  a  <leep  perineal  abscess;  an  aj)parent  tyjihoid,  inter- 
rupted by  ft  series  of  chills,  with  no  abdominal  tenderness  or  rigidity 
— autopsy  showed  appendicitis,  pylephlebitis,  multiple  liver  abscesses; 
a  supposed  pust-opcrative  sepsis  was  an  irregular  typhoid  ;  a  9-weck 
fever  was  fiuitlly  explained  by  the  development  of  tuberculosis  of  the 
ribs;  a  (i-week  fever,  duo  tu  tubenrulosis  of  the  rectum;  supposed 
malaria,  duo  to  cholecystitis;  supposed  malaria  or  tuberculosis,  caused 
by  pyelitis;  a  O-week  fever,  dne  to  deeji  ischir»-rcctal  abscess;  a  4- 
week  fever, due  to  a  suppurating  intestinal  diverticulum;  a  3-nionths 
fever,  diagnosed  as  malaria  or  tuberculosis,  autopsy  showed  to  be 
ulcerative  endocarditis  without  physical  signs  or  embolic  symptoms. 

rUILLS 

A  true  chill  is  always  associated  with  a  more  or  less  elevated  tem- 
perature, although  the  eurfaeo  of  the  body  is  cohl  and  pale.  The 
bulk  of  the  blood  is  retained  iu  the  interior  zones,  and  as  a  result  the 
larger  viscera  are  more  or  leas  engorged.  The  teeth  chatter,  the  lips 
and  nails  are  cyanotic  from  the  impede*!  circulation, niul  the  skeletal 
muscles  rapidly  contract  and  relax.  There  are  all  degrees  of  chill, 
from  the.  "  creepiness,"  which  is  so  often  made  the  subject  of  cuni- 
plaJnt,  through  decided  chilliness,  up  to  a  hard  chill  or  riguur. 

True  chill  must  be  discriniiuatcd  from  the  .srwalh'd  "  nervous 
chill,"  which  is  seen  upon  occasions  of  excitement  in  itnlivitluuls 
with  a  susceptible   and  easily  disturbed   nervous  system.     Iu  the 
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latter,  while  the  chattering  of  the  teeth  and  shaking  of  the  body 
may  be  as  marked  as  in  the  true  cliill,  the  colour  tiud  teuipurature  of 
the  surface  remain  normal,  while  the  thermoim-tar  demonstrates  the 
absence  of  fever.  As  a  result  of  hysteria,  neurasthenia,  or  depressed 
conditions  in  general,  there  may  be  gensations  of  ehilliness  or  cold- 
ness, without  shaking  and  without  ft'ver. 

It  ii  much  too  commonly  the  case,  even  to-day,  that  the  occur- 
rence of  a  chill  or  rigour,  especially  if  recurrent,  is  promptly  followed, 
ijiso  fatif).  hy  a  diagnosis  of  malaria.  It  should  corHtantly  he  borne 
in  mind  that  the  grt-at  majority  of  chills  eucouuiered  in  every  day 
practice  arc  due  to  other  causes  than  the  presence  of  the  plasmodiuni 
in  the  blowl;  and  that  the  finding  of  the  characteriHtie  organism  in 
the  only  diagnostic  evidence  which  justifies  a  diagnosis  of  mnlarinl 
infection.  In  view  of  the  nnquestionable  frequency  with  which  an 
unwarranted  diagnosis  of  malaria  is  ma<le,  and  serious  conditions, 
perhiips  requiring  surgical  interference  or  other  radical  treatment, 
thereby  overlooked  until  it  is  too  late  to  save  life,  it  should  be  a  hard 
and  fast  nile  not  to  label  a  case  "malaria"  unless  the  8]iecific  organ- 
ism has  been  discovered,  or  the  other  possible  causes  of  chill  have 
been  canvassed  sert'nfitn.  As  J.  W.  Walker  writes  me  :  "Let  the  Plas- 
modium be  no  longer  a  scape-goat;  it  has  sins  enough  of  its  own." 

Severe  Chilh  {rigour»). — Tho  diseases  in  which  a  rigour  is  most 
likely  to  occur  are  acute  pneumonia,  the  onset  of  extensive  suppura- 
tion, ulcerat  ive  endocarditis,  beginning  or  extending  sepsis  (any  cause), 
pyseraia,  and  peritonitis.  In  general  all  febrile  diseases  attended  by 
u  sudden  and  rapid  rise  of  temptrature  are  characterized  by  a  marked 
chill.  Other  conditions  are  empya'ma,  np{K-ndiciti»,  phlebitis  ;  aculo 
pyelitis  and  pyelo-nephritis,  renal  embolism,  the  passage  of  a  renal 
calculus,  or  catheterization;  the  passage  of  a  gallstone,  or  cholecys- 
'titis:  and  pelvic  abscess,  infected  abortion,  or  a  ruptured  and  in- 
fected ectopic  pregnancy.  Certain  acute  specific  diseases  are  rather 
frequently  initiated  by  a  chill,  e.  g.,  epidendc  inHuenza,  malaria 
(especially),  typhus  fever,  variola,  acute  rheumatism,  relapsing  fever, 
an<l  cerebro-spinal  meningitis ;  lees  often  scarlet  fever,  erysipcl,;s, 
and  diphtheria. 

Itcrurrent  Chilh. — The  diseases  most  commonly  responsible  for 
T«*i»eated  chills  are  pyelonephritis,  multiple  abscesses  of  the  liver, 
renal  calculus,  gallstnties  and  cholecystitis,  acute  tuberculosis,  glan- 
ders, malaria,  an«l,  less  frequently,  epidemic  influeuKa. 

(liilUnfMit. — A  sensation  of  chilliness,  not  a  rigour,  often  felt  up 
and  down  the  back,  frequently  attemls  epidemic  intlueuza,  erysipelas, 
dysentery,  malaria,  follicular  tonsilitis,  epidemic  parotitis,  acute 
rbeamatism,  pyelitis,  pleurisy,  and  phtliidis  pulmonalis. 
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SECTION  xn 

EVIDEXCE    OF    GKNKHAI.    DIAON'OSTIC    VALUE 

DERIVED    FROM   THK   DIGESTIVE   AND 

GENITO-UlilNARY  SYSTEMS 

There  are  symptoms  pertuining  to  the  digestive  system  and 
urinary  npparatn8  which  lutty  be  quite  independent  of  loeal  disease, 
or  if  the  latter  is  present  it  m;ty  be  secondary  to  morbid  processes 
elsewliere.  These  symptoms  are  the  condition  of  the  appetite,  the 
presence  of  nnusual  thirst,  the  occurrence  of  nausea  and  vomiting, 
the  chanu^ter  and  frequency  of  defecation,  the  amount  and  frequency 
of  urination,  and  certain  genital  symptoms. 


The 


I.  AI'PKTITE 
appetite  for  food  may  he  diminished  or  lost,  anorexia 


creased,  hitUmia ;  or  depraved, /Jj'm. 

{a)  Anorexia. — Lack  of  appetite  is  most  frequently  caused  by 
fever,  of  which  it  is  often  i\w  first  notable  symptom,  and  is  apt  to 
persist  during  the  course  of  the  pyrexia.  It  is  also  found  in  debilitat- 
ing and  wasting  diseases,  conjoined  nr  not  with  fever,  as  in  cancer  or 
chronic  phthisis.  A  remarkable  loss  of  appetite  is  seen  in  some 
cases  of  hysteria,  in  which  the  desire  for  food  is  absolutely  extin- 
guished {(tnorexia  rmrvoan),  perhaps  for  long  periods.  The  loss  of 
appetite  due  to  woriy,  anxiety,  grief,  or  suspense  is  familiar  to  all. 
It  is  a  symptom  comniou  to  all  the  dyspepsias,  and  such  patients 
often  fancy  that  they  are  hungry,  but  at  the  smell  or  sight  of  food, 
or  after  Iho  first  morsel  is  taken,  the  sensation  of  hunger  is  replaced 
by  that  of  aversion  or  positive  nausea.  Anorexia  may  arise  from  too 
long  continuance  of  an  insutfieieut  dietary,  originally  resorted  to 
because  of  gastric  distress  after  eating,  so  that  the  normal  desire  for 
food  lessens  from  disuse.  It  is  seen  not  infrequently  in  dyspeptica 
who  practise  self-prescribed  abstinence,  one  article  after  another 
having  been  stricken  oil  the  diet  list.  The  lack  of  appetite  in  the 
chronic  alcoholic  subject  is  familiar,  as  well  as  the  acute  anorexia  of 
an  impending  attack  of  delirium  tremens.  Epidemic  influenza  is  a 
cause  of  prolonged  anorexiti.  The  sense  of  hunger  in  chloro-ana?raia 
is  usually  deficient.  Musser  emphasizes  the  frequent  loss  of  appetite 
in  disea.ses  attended  with  suppuration. 

(/')  Bulimia. — The  bulimia  may  be  permanent  {polyphagia)  or 
paroxyanud.  An  inordinate  craving  for  food  is  observed  in  conva- 
lescence from  diseases  which  have  been  attended  with  fever.     The 


TmRST— vommfG  135 

Torscioas  appetite  of  a  t3rphoid-feTer  conTaleecent  is  |«oTierbiaL  A 
large  appetite  is  frequently  characteristic  of  diabetes.  A  child  sof- 
fering  from  pertussis  with  frequent  paroxysms  of  cough  vill  occa- 
sionally be  greedy  for  food  because  the  Tomiting  vhich  accompanies 
the  cough  does  not  allow  time  for  sufficient  absorption  to  satisfy  the 
demands  of  the  tissues.  The  patient  with  chronic  gastritis  is  apt  to 
have  a  more  than  excellent  appetite,  except  for  breakfast.  Bulimia 
may  be  a  symptom  in  some  of  the  insanities,  and  is  a  characteristic 
of  certain  idiots.  Sudden  and  paroxysmal  attacks  of  bulimia  may 
occur  in  hysteria,  epilepsy,  Graves'  disease,  cerebral  tumours,  and 
diabetes  mellitus.  Acoria  is  an  absence  of  the  sense  of  satiety. 
This  feeling  of  "  emptiness "  occurs  usually  in  hysteria  or  neuras- 
thenia. 

(c)  Pica. — A  craving  for  the  ingestion  of  unusual  or  injurious 
substances,  possibly  of  a  reptilsive  nature  {coprophagt/),  may  be  sig- 
nificant of  insanity  or  idiocy.  Less  marked  perversions  of  normal 
desires  may  be  seen  in  pregnancy,  in  chloro-anaemia,  in  hysteria,  and 
in  childhood,  although  the  perversion  usually  amounts  to  no  more 
than  capricionsness. 

II.  THIRST 

(a)  Absence  of  Thirst. — It  is  important,  mainly  with  reference  to 
treatment,  to  bear  in  mind  that  the  sense  of  thirst  is  blunted  or 
annulled  in  typhoid  fever. 

(b)  Increased  Thirst. — This  is  present  in  many  diseases.  It  is 
common  to  all  febrile  conditions.  It  is  intense  in  diseases  attended 
with  profuse  watery  discharges  from  the  bowels,  like  the  various 
forms  of  cholera,  and  in  sudden  large  hemorrhages.  Profuse  sweat- 
ing (disease,  hot  weather,  exercise)  is  attended  with  a  marked  thirst. 
Acute  gastritis  or  persistent  vomiting,  especially  when  resulting 
from  irritant  poisoning,  gives  rise  to  great  thirst,  and  an  unusual 
desire  for  fluids  is  common  in  chronic  gastritis  and  cancer  of  the 
stomach.  Persistent  thirst  should  always  lead  to  an  examination  of 
the  urine,  especially  if  combined  with  a  large  appetite  and  progressive 
loss  of  weight,  as  such  symptoms  attend  diabetes,  both  mellifus  and 
insipidus.  A  rare  cause  of  thirst  is  xerostomia,  or  "  dry  mouth,"  in 
which  there  is  an  arrest  of  the  salivary  secretion. 

III.   VOMITING    AND   THE  GROSS    CHARACTER  OF  THE   VOMITfS 

A  sensation  of  nausea  usually  precedes  the  act  of  vomiting, 
although  nausea  alone  may  be  present,  and  sudden  vomiting  may 
occur  without  antecedent  sickness.  On  the  other  hand,  one  may 
suffer  from  most  distressing  nausea  with  a  total  inability  to  relieve 
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it  by  vomiting,  owing  to  a  liick  of  cumpleteness  in  the  required  raus- 
cular  efforts.     With  iiaiisi'u  there  is  goTierallj  salivation. 

(1)  Muscular  Mechanism. — The  mnscular  mcchaniBm  of  the  act  of 
vomiting  involves  a  smideu  deep  iiisi»irution,  a  subsyqueut  immediate 
•  closure  of  the  glottis,  and  a  t'oiitrai-tion  of  the  diaphragm.  At  the 
Bume  monieiit  the  cardiac  orifit-e  of  tlie  slomach  is  opened  by  the 
contraction  of  the  longitudinal  fibres.  A  violent  expiratory  con- 
traction of  the  abdominal  muscles  immediately  follows,  by  which 
the  contents  of  the  stontacli  are  forced  outward,  the  glottis  remain- 
ing closed  and  the  diaphragm  contracted.  The  chief  factor  in  the 
act  iijipears  to  be  the  contraction  of  the  abdominal  walls,  the  muscu- 
lar layer  of  the  stomach  walls  {daying  a  very  small  part.  Persistent 
vomiting  may  cause  a  reverse  peristalaia  of  the  duodenum  with  a 
c(mseqnent  passage  of  bile  into  tlie  stomach  and  its  appearance  in  the 
vomjtus.  If  for  any  rea.st)U  the  cardiac  orifice  fails  to  relax  or  the 
abdominal  muscles  to  contract,  nansea  with  itnibility  to  vomit  results. 

{'i)  Nervous  Mechanism. — The  cetitre  for  the  act  of  vomiting  (Fig. 
2;])  lies  in  the  medulla  in  close  proximity  to  the  respiratory  centre. 
It  is  for  thi.s  reason  that  nausea  may  sometimes  be  relieved  by  rapid 
breathing,  and  that,  particularly  in  children,  a  temporarily  increased 
respiration  rate  is  frequently  significant  of  nansea.  Impulses  are 
jent  out  from  this  centre  to  the  diaphragm  by  the  phrenic  nerves, 
to  the  stomach  and  esophagus  by  the  pneumogastric,  and  to  the 
abdominal  muscles  by  the  intercostal  nerves. 

(3)  Vomiting  Centre. — The  vomiting  centre  nuty  be  stimulated  to 
Bend  out  its  impulses  either  directly  by  certain  toxic  substances  con- 
tained in  the  blood  which  flows  through  it,  e.  g.,  the  hypodermic  use 
of  apomorphia,  or  indirectly  by  impressions  received  from  the 
periphery  or  from  the  bruin  abuve.  For  the  most  part  the  centre  is 
excited  to  action  by  indirect  or  reflex  irritation.  This  is  true  even 
in  gastric  diseases,  for  the  irritated  nerves  of  the  gastric  mucosa 
must  send  their  stimulus  to  tlie  centre  to  be  reflected  to  llie  muscles 
concerned  in  the  act  of  vomiting.  Children  vornit  more  readily  than 
adults,  partly  because  the  nervous  system  is  more  excitable,  partly 
because  of  the  more  vertical  position  and  less  marked  cardiac  curva- 
ture of  the  slomach. 

(4)  Causes  of  Vomiting. — The  diseases  and  condition.^  which  niay 
canse  vomiting  are  many.  Cunsequently,  vomiting,  as  an  isolated 
synsptom,  possesses  very  slight  diagnostic  value  and  rerjuires  a  care- 
ful consideration  of  the  accompanying  pym[itoms  in  order  to  deter- 
mine its  cause.  In  the  majority  of  cases  these  are  sufficiently  dis- 
tinctive, but  there  arc  instances  in  which  a  most  painstaking  inves- 
tigation will  leave  the  clinician  in  doubt.     ^Q  case  should  be  classed 
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as  of  purely  neurotic  origin  until  the  blood  and  the  urine  have  been 
questioned  by  appropriate  methods. 


Ideational, 


Carabnl  ditaut 


VOMmNa   CENTRE. 


Flo.  a3. — Diagram  of  the  vomiting  centre  in  the  medullii,  and  t)ie  manner  in  wliich  stimuli, 
both  toxajmic  and  reflex,  may  not  U}x)n  It. 


126 


THE  EVrDENCES  OF   DISEASE 


In  any  case  of  vomiting  the  following  qumts  ahoulci  be  an- 
swered : 

(a)  Una  any  article,  inedirinHl  or  dietetic,  been  ingested  which  is 
capaMe  of  causing  nausea? 

{b)  lias  the  previous  health  been  good?  In  other  words,  is  it  an 
event  in  a  chronic  discuBe  or  a  primary  symptonj  in  an  acute  nmlady? 
If  there  is  gastric  piiin  or  headaolie,  is  it  relieved  by  vuniithig? 

(c)  Is  there  fever,  headache,  abdominal  pain,  or  evidence  of  col- 
lapt>e  ? 

(d)  Is  there  obstinate  constipation  or  jaundice  ? 

(f)  What  abnormalities  are  found  in  the  urine  and  the  blood? 

Clinically  we  may  consider  (A)  the  indicatioua  to  be  derived  from 
the  presence  of  vomiting,  (/})  the  indications  to  be  derived  from  the 
macroscopic  character  of  the  vomited  material. 

A.    INDICATIONS    DERIVED    FROM   THE    PRESENCE 
OF  VOMITING 

As  to  its  origin,  vomiting  may  be  centric  or  toxiemie,  due  t-o 
direct  stimulation  of  the  vomiting  centre  by  any  toxic  or  irritating 
agent  in  the  blooti,  or  it  may  lie  a  reHex  act  from  disease  or  irritation 
of  many  organs,  but  this  classiOcutiou  of  vomiting  can  at  best  be 
only  approximately  accurate.  The  following  enumeration  may  serve 
to  give  a  comprehensive  view  of  the  possibilities  in  a  given  case : 

1,  Centric  or  ToxsBmio  Vomiting,— («)  Acute  abioholism.  the 
hypodermic  use  of  apomorphia,  and  the  iiilmlatiou  of  chloroform, 
ether,  or  sewer  gas  are  the  principal  examples  of  centric  vomiting 
caused  by  foreign  poisons, 

(b)  Toxsemie  vomiting  may  also  be  caused  by  poisons  of  non- 
Imcterial  origin  circnlating  in  the  blood,  as  in  Addison's  disease, 
aniemia  (acute  or  chronic);  diabetes,  heralding  the  approacli  of  dia^ 
betic  coma ;  irregular  gout  (biliousness) ;  paroxysnml  hfemoglobi- 
nuria,  [jreceding  the  appearance  in  tlie  urine  of  the  colouring  matter 
of  the  blood  ;  and  nephritis,  perhaps  as  the  earliest  symptom  of  the 
disease,  in  which  case  it  is  apt  to  occur  in  the  morning.  The 
unknown  toxic  agent  of  rheumatic  fever  will  in  rare  instances 
cause  obstinate  vomiting. 

{e)  Other  varieties  of  centric  vomiting  are  due  to  bacterial  toxiuea 
in  the  bliiod.  It  occurs  almost  iuvarinb!y  at  the  onset  of  scarlet 
fever,  and  with  varying  frequency  in  erysipelas,  measles,  variola, 
acute  pneumimiu,  yellow  fever,  malarial  fever,  epidemic  parotitis 
(mumps),  roseola,  and  sometimes  syphilis.  Vomiting  which  takes 
place  later  in  such  diseases  is  more  apt  to  be  due  to  uremia. 
Vomiting  may  be  a  feature  in  the  course   of  other  infectious  and 
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tic  diseaseB,  iw  in  acute  miliary  tubercuIoHis,  acute  y^'low  atrophy 
of  the  liver,  ulcerative  endocarditis,  and  gangrene  of  the  lungs. 

2.  Reflex  Vomiting.  («)  Cerebral. — When  vomiting  is  due  to 
irritations  sent  from  the  cerebrum  to  the  centre  in  the  mediilhi,  it  is 
somewhat  characteristically  projectile  and  frequently  unattended 
with  nausea  or  epigastric  pain.  It  may  be  caused  by  cerebral  tumour 
or  abscess;  and  intracranial  hemorrhage,  embolism,  or. thrombosis, 
particularly  hemorrhage.  Musser  has  seen  sadden  and  continuous 
Tomiting,  with  a  slow  fall  pulse  and  a  flushed  face,  as  a  premonitory 
symptom  of  apoplexy,  and  I  *  can  add  a  personal  case  of  the  siinic 
kind.  Chronic  and  acute  hydrocephalus  may  be  attended  with  vom- 
iting. 

Vomiting  is  a  common  and  sometimeH  the  first  symptom  of  men- 
ingitis, especially  in  children,  and  may  continue  throughout  the  dis- 
ease. Anjemia  of  the  brain  may  be  responsible  for  nausea  and  vomit- 
ing, as  in  vomiting  from  loss  of  blood,  severe  ameniius,  >*^^lcope, 
shocks  and  collapse ;  also  concussion,  laceration,  or  compression  of 
the  brain,  especially  during  recovery  in  the  moderati'ly  severe  cases. 
Vomiting  shortly  after  an  epileptic  convulsion  is  common.  It  may 
i?d  by  a  disgusting  sight,  taste,  or  odour,  or  the  emotion  may 
rely  subjective.  Most  obstinate  and  intractable  vomiting  may 
be  of  hysterical  origin,  and  may  be  of  daily  occurrence  in  tliildren  or 
young  people  who  are  overburdened  with  school  work,  the  so-callod 
"juvenile  vomiting."  It  is  usually  attended  with  gastric  jiain,  and 
perhaps  with  severe  headaclie,  pallor,  dilatation  of  the  pupils,  and  a 
•low  pulse.  Paroxysms  of  vomiting  and  inability  to  take  food,  lasting 
from  1  to  10  days,  appearing  in  persons  apparently  healthy  before 
and  after  the  attack,  the  paroxysms  recurring  at  definite  inter- 
vals, constitute  a  very  uncommon  disease,  the  periodic  vomiting  of 
Leyden.     It  occurs  with  unu'h  more  frequency  in  children. 

Keurasthenia,  especially  if  lithsemia  coexists,  is  the  cause  of  occa- 
Bional  attacks  of  vomiting,  more  particularly  after  fatigue  of  mind  or 
body.  The  vomiting  of  sea-sicknes-s  \s  familiar.  A  paroxysm  of 
Meniere's  disease  usually  terminates  with  nausea  and  vomiting,  as 
does  migraine  or  hcmicrania,  and  the  so-called  bilious  or  lithaemic 
headache. 

Muscular  asthenopia  and  refractive  errors,  particularly  astigma- 


•  "  That  right  line  '1'  is  the  very  shortest,  simplest,  si niijjlitforwardfst  nistttis 
of  cornraunieation  between  us,  ami  stands  for  what  it  is  worth  ami  no  more.  Sorae- 
tiines  authors  say,  'The  writer  has  often  reranrkeil  *;  or  'Tla*  uiiilersiiriicd  lias  ob- 
Berved  ' ;  but  •  I '  is  belter  and  straigliler  than  all  these  prinmws  of  mlMi^,■^ty  ;  and 
I  shall  ask  leave  t<i  maintain  the  upright  and  aimple  perpendicular." — Tuaokebay, 
Boundjibout  Papers. 
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tism,  may  be  an  occasional  ouusu  of  nausea,  after  injudicious  use  of 
the  eyes,  proceeding  in  some  cases  to  actual  vomiting. 

(ft)  P/ifiryiiu;  Ijirynx,  Lvugx,  and  Tlnjrnid  (Hand. — As  an  irrita- 
tion of  the  fauces  by  titillation  will  cause  reflex  vomiting,  so  the  dis- 
eases which  are  attended  with  a  severe  paroxysmal  cough  may  also 
produce  it,  as  in  whooping  tough,  the  irritative  cough  of  phthisis,  and 
the  cough  <lue  to  enlarged  bronchial  glands  or  mediastinal  tumour. 
A  sudden  attack  of  vomiting  and  abdominal  pain,  in  some  cases 
accompanied  witli  a  profuse  watery  diarrhoea  and  jaundice,  constitutes 
a  not  infrequent  symptom  during  the  course  of  exophthalmic  goitre. 

(r)  .Stomach. — Diseases  affecting  the  stomach  are  responsible  for 
the  majority  of  cases  of  vomiting.  Neurotic  vomiting  occurs  in  hys- 
teria, and  attacks  of  pain  and  vomiting  constitute  the  gastric  crises 
of  locomotor  ataxia.  Severe  vomiting  is  a  proniiiient  symptom  of 
acute  or  subacute  gastritis  from  putrefying,  indigestible,  or  irritating 
food,  or  from  overloading  of  the  stomach.  The  vomiting  of  chronic 
gastritis  is  usually  in  the  morning,  so  also  is  the  "dry  retfliing"  of 
the  laity,  nausea  and  inefTcctual  attempts  to  vomit,  in  the  same  dis- 
ease. Vomiting  (often  blood-streaked  or  coffee  ground)  is  almost  in- 
variably present  in  gastric  canct-r  and  cirrhosis  during  the  middle  or 
later  stages  of  the  disease.  Vomiting  due  to  dilatation  of  the  stomach 
may  occur  several  hours  after  a  meal,  or  at  intervals  of  several  days, 
in  which  case  the  anunint  of  vomited  material  may  be  very  large  and 
coutain  food  which  ha*s  been  eaten  niiiny  hours  previously.  Vomit- 
ing due  to  gastric  ulcer  is  apt  to  occur  i  or  more  hours  after  eating, 
and  is  preceded  liy  the  most  constant  symptom  of  this  lesion,  via., 
pain,  which  usually  begins  immediately  after  eating  and  increases  in 
intensity  until  vomiting  takes  place,  after  which  the  pain  subsides. 
If  the  ulcer  perforates,  vomiting  often  begins  and  is  attended  by  col- 
lapse, great  and  increasing  pain,  fever  and  other  symptoms  of  acute 
peritonitis. 

Vomiting  may  be  due  to  the  administration  of  the  medicinal 
emetics,  and  to  irritant  poisons.  With  the  latter  there  is  usually 
pain,  collapse,  and  subsequently  more  or  less  violent  purging.  Poi- 
soning by  antimony  can  not  he  distinguished  In'  the  Ryniptoms  alone 
from  cholera,  epidemic  or  sporadic.  The  history,  environment,  and 
season  may  arouse  suspicion,  ^i'hc  presence  of  bloody  stools  in  arsen- 
ic poisoning  will  discriminate  it  from  cholera.  Paris  green  may  be 
detected  iu  the  vomited  material.  Poisoning  from  copper  colourfl 
the  vomit  green,  turning  to  blue  upon  the  addition  of  ammonia.  In 
phosphorus  poisoning  vomiting  begins  several  hours  after  taking  the 
poison,  and  the  vomited  material  smells  strongly  of  the  drug  and 
may  be  phospliorescent  in  the  dark. 


KEPI^EX    VOMinXG  j^-^ 

Id)  InteiitiHf*   and    r*eTitoH^um. — Vomhiiig  is  m  taosi  c«Bjs«a 

nmptom  at  the  onset    of    appendicitis :  and  in  erenr  caee  <^  Sprxte 

Tomiting  accompanied  -with  abdominal  pain,  the  cecal  repcn  sx-cld 

be  cuefnlly  palpated  to  discover  possible  moscnlar  ri^ridlTT  or  vesfia- 

vxL  It  is  early,  severe,  and  prolonged  in  cholera  iniantsm.  c^-x^ra 

.Uiitica,  and  sporadic  cholera.     In  a  perforating  doodenal  vlm^mt.  ot 

t  perforating  ulcer  of  otner  part3  of  the  intestine,  romitiiif^  vith 

colUpee  occoTB  in  connection  with  the  srmptoms  of  acnte  perh<:>citis. 

In  tbe  kcnte  enteritis  of  adults  and  the  acnte  enterocolitis  of  chiI<ireB 

Tomitiag  is  a  frequent  event. 

In  every  case  of  vomiting  associated  with  abdominal  pahi  the 
poidble  existence  of  hernia  (femoral,  inguinal.  nmbOicaL  azid  the 
nrer  Ttrieties  of  obturator,  ventral,  diaphragmatic,  and  retroperito- 
letl  hernia)  should  not  be  forgotten,  a^  a  small  knockle  of  intestine 
nipped  in  the  neck  of  a  hernial  sac  may  easily  I*  orerlooked  without 
t^jnematic  and  careful  examination.  Often  the  hernial  pratrosion 
iiM)  slight  as  to  cause  no  palpable  swelling  or  tnmoar.  the  diagnosis 
resting  upon  the  localized  tenderness  and  the  eiclosion  of  other  con- 
ditiona. 

Tlie  acute  varieties  of  peritonitis  are  almosr  inrariably  attended 
Tith  vomiting,  which  in  acute  general  perit«.>nitis  is  an  enrlj  and  per- 
liitcnt  gymptoin. 

Vomiting  may  he  caused  by  obstruction  of  the  intestine,  and  is 
one  of  the  cardinal  symptoms  of  this  condition.  The  development 
of  thiii  symptom  depends  much  upon  the  location  of  the  obstmction. 
.\  lesion  in  the  upper  part  of  the  small  intestine  is  characterized  by 
the  rapid  appearance  of  vomiting,  often  of  a  violent  and  expulsive 
nature ;  whereas,  in  obstruction  in  the  large  intestine,  vomiting  comes 
on  tardily,  following  general  tympanites,  or.  indeed,  there  may  be 
only  a  l)elching  of  gas  without  vomiting. 

(<)  hirer  and  Gall  Bladder. — Vomiting  may  be  a  symptom  of  dis- 
eases of  the  liver,  especially  those  which  cause  jaundice,  such  as 
catarrh  of  the  bile  ducts  with  its  attendant  gastro-duodenal  catarrh ; 
hepatic  colic  ;  and  of  obstruction  of  the  common  duct  by  gallstones 
or  new  growths.  The  vomiting  of  "  biliousness  "  has  been  referred 
to. 

if)  Kidney. — Urwmic  vomiting  has  been  mentioned.  Attacks 
of  renal  colic,  if  severe,  are  attended  with  nausea  and  vomiting. 
Suppurative  pyelitis  has,  in  my  experience,  been  characterized  by 
perniiitent  nausea  and  occasional  vomiting.  An  abrupt  onset  of  vora- 
itin);,  ntiually  with  localized  pain  and  diminution  of  the  flow  of  urine, 
may  be  indicative  of  a  movable  kidney  which  has  become  twisted 
upon  its  pedicle. 
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{g)  Pancreas. — Vomiting  preceded  by  sudden  pain  in  the  epigas- 
trium, followed  by  collapse,  may  be  indicative  of  a  possible  acute 
pancreatitis ;  and  when  attended  with  paroxysmal  attacks  of  colicky 
pain  and  persistent  jaundice  may  be  a  symptom  of  cancer  of  the 
pancreas. 

(A)  Uterus,  Ovaries,  Tubes. — The  reflex  nausea  and  vomiting  of 
pregaancy  is  familiar.  Marked  displacement  of  the  uterus,  pregnant 
or  non-pregnant,  may  also  be  a  causal  factor.  Vomiting  may  be  a 
symptom  of  septic  endometritis,  salpingitis,  and  ovaritis.  The  atro* 
cious  dysmenorrhoea  which  characterizes  certain  cases  of  anteflexion 
of  the  cervix  in  neurotic  young  women  is  often  attended  with  vomit- 
ing and  partial  syncope. 

( t )  Bladder  and  Prostate  Gland. — Chronic  cystitis  may  occasion- 
ally cause  vomiting,  absorption  of  some  elements  of  the  decomposing 
urine  having  taken  place.  In  acute  cystitis  and  prostatitis  the  reflex 
irritation  from  inflammatory  disease  of  these  sensitive  organs  may  in 
itself  be  sufficient  to  produce  nausea. 

(_;■)  Other  Associations  of  Vomiting. — Some  persons  who  appear 
to  have  a  peculiar  susceptibility  of  the  nervous  system  will  vomit 
after  severe  exertion,  although  the  general  health  may  be  above  sus- 
picion. Vomiting,  with  abdominal  pain,  occasionally  with  diarrhoea, 
is  observed  in  the  early  stage  of  trichinosis  before  general  infection 
has  occurred. 

In  this  connection  rumination,  regurgitation,  eructations,  hic- 
cough, and  pyrosis  may  be  considered. 

3.  Rumination  or  Meryolsm.— This  is  the  act  of  returning  swal- 
lowed solid  food  to  the  mouth,  when  it  is  again  chewed  and  swal- 
lowed. It  is  a  neurosis,  involuntary  at  first,  but  becoming  voluntary 
by  custom  in  some  cases. 

4.  Regurgitation. — Frequent  regurgitation  of  the  liquid  portions 
of  food  may  occur,  and  is  due  either  to  relaxation  of  the  cardiac  ori- 
fice of  the  stomach,  or  to  the  existence  of  a  sac  or  diverticulum  of 
the  esophagus,  into  which  fluid  enters  and  from  which  it  is  expelled 
at  irregular  intervals. 

5.  Eructations. — The  frequent,  spasmodic  expression  of  gas  from 
the  stomach  by  way  of  the  mouth  (eructation,  belching)  is  a  common 
symptom.  The  gas  expelled  may  be  offensive  (sulphuretted  hydro- 
gen) or  odourless,  consisting  mainly  of  air.  The  gas  may  come  from 
the  esophagus,  and  in  this  case  consists  of  air  which  has  been  swal- 
lowed. The  belchings  may  take  place  singly  and  at  infrequent  inter- 
vals, or  in  paroxysms,  2  or  3  times  a  minute,  the  attack  lasting  for 
hours. 

In  the  majority  of  cases  eructations  of  gas,  particularly  if  offen- 
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{(I)  InteMintx  and  /'eritotieuin. — Vomiting  is  a  most  commoQ 
sjTiiptom  at  the  oiisft  of  appendicitis;  and  in  every  case  of  acute 
vomiting  accompanied  with  abdominal  pain,  the  caecal  region  should 
be  carefully  palpated  to  discover  possible  muscular  rigidity  or  tender- 
ness. It  is  early,  severo,  and  j)rolonged  in  cholera  infantum,  cholera 
Asiatics,  and  sporadic  cholera.  In  a  perforating  duodenal  ulcer,  or 
»  perforating  ulcer  of  other  parts  of  the  intestine,  vomiting  with 
collapse  occurs  in  connection  with  the  symptoms  of  acute  jieritouitis. 
In  the  acute  enteritis  of  adults  and  the  acute  enterocolitis  of  children 
Tomiting  is  a  frequent  event. 

In  every  case  of  vomiting  associated  with  abdominal  pain  the 
possible  existence  of  hernia  (femoral,  inguinal,  umhilicul,  and  the 
rarer  varieties  of  obturator,  ventral,  diaphragmatic,  and  retroperito- 
neal  hernia)  should  not  be  forgotten,  sis  a  small  knuckle  of  intestine 
nipped  in  the  neck  of  a  liemial  sac  may  easily  be  overlooked  without 
a  systematic  and  careful  examination.  Often  the  hernial  protrusion 
is  so  slight  as  to  cause  no  pttlpable  swelling  or  tumour,  the  diagnosis 
resting  upon  the  localized  tenderness  and  the  exclusion  of  other  con- 
ditions. 

The  acate  varieties  of  peritonitis  are  almost  invariably  attended 
^pritJi  vomiting,  which  in  acute  general  peritonitis  is  an  eurly  and  per- 
kistent  e>-niptora. 

Vomiting  may  be  caused  by  obstruction  of  the  intestine,  and  is 
one  of  the  cardinal  symptoms  of  this  condition.  The  developnient 
of  this  symptom  depends  much  upon  the  location  of  the  ob.strm-tian. 
A  lesion  in  the  upper  part  of  the  small  intestine  is  characterized  by 
the  rapid  appearance  of  vomiting,  often  of  a  violent  and  expulsive 
nature  ;  whereas,  in  obstruction  in  the  large  intestine,  vomiting  comes 
on  tardily,  following  general  tympanites,  or,  indeed,  there  may  be 
only  a  belching  of  gas  without  vomiting. 

(e)  Liver  and  Gall  Bladder. — Vomiting  may  be  a  symptom  of  dis- 
eases of  the  liver,  especially  those  which  cause  jaumlioe,  sncli  as 
catarrh  of  the  bile  ducts  with  its  attendant  gastro-duodenal  catarrh ; 
hepatic  colic ;  and  of  obstrnction  of  the  common  duct  by  gallstones 
or  new  growths.  The  vomiting  of  "  biliousness  "  has  been  referred 
to. 

(/)  Kidney. — ITraemic  vomiting  has  been  mentioned.  Attacks 
of  renal  colic,  if  severe,  are  attended  with  nausea  and  vomiting. 
Suppurative  pyelitis  has,  in  my  experience,  been  characterized  by 
persistent  nausea  and  occasional  vomiting.  An  abrupt  onset  of  vom- 
iting, usually  with  localized  pain  and  (iiminiition  of  the  tlow  of  urine, 
may  be  indicative  of  a  movable  kitliity  which  has  become  twisted 
opon  its  pedicle. 
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B.    INDICATIONS   DERIVED   FROM   THE   MACROSCOPIC 
CHARACTER   AND  AMOUNT  OF  THE  VOMITUS 

The  first  act  of  vomiting  expels  tiie  food  contents  of  the  stomach, 
if  Bucli  be  present,  the  chiiracter  of  which  may  furnish  a  clew  to  the 
caaae  of  the  vomiting.  If  the  vomiting  continues,  or  if  the  stomach 
is  empty,  the  vomitiis  will  consist  of  a  watery  fluid  (partly  swallowed 
Buliva),  mucus,  and  finally  bile.  In  certain  cases  the  vomitug  may 
contain  streaks  of  blood,  or  consist  almost  entirely  of  blood.  Still 
more  rarely  there  may  be  a  fwcal  odour  or  visible  fnecul  matter  in  the 
vomit. 

{fi)  Watery  Fluid  and  Mucus, — If  thcTomit  comes  from  an  empty 
stomach,  is  watery,  and  contains  considerable  mucus,  it  usually  indi- 
cates a  gastric  catarrh,  although,  if  nausea  has  existed  for  some  time 
previouB  to  the  vomiting,  the  mucu.s  may  have  been  swallowed.  It 
niiiy  be  acid  or  alkaline.  If  the  latter,  the  watery  part  u«ually  con- 
sists of  swallowed  saliva.  If  it  is  clear,  containing  little  or  no  mucus, 
and  has  a  very  sour  smell,  and  on  examination  responds  to  the  teats 
for  liydrochloric  acid,  it  is  giistric  juice,  constituting  hypersecretion. 
If  on  quantitative  cxaminutiou  the  proportion  of  hydrochloric  acid 
exceeds  tiic  norma!  (1.3  per  cent,  there  is  hyperchlorhydria.  Vomit- 
ing of  overacid  gastric  juice  occurs  persistently  or  periodically  in  the 
gastric  neuroses;  in  the  terminal  vomiting  of  migraine;  in  hysteria; 
in  the  gastric  crises  of  locomotor  ataxia,  exophthalmic  goitre,  and 
movable  kidney;  and  in  gastric  ulcer  before  and  after  healing. 

(ft)  Bilious  Vomiting;. —  Vomit  containing  bile,  green  or  greenish- 
yellow,  makes  its  appearance,  as  a  rule,  only  after  frerjuent  and  vio- 
lent vomiting.  Vomiting  of  graaa-green  bile,  occurring  early  and 
perhaps  with  slight  effort,  in  connection  with  each  act  of  vomiting, 
is  a  symploiii  of  some  diagnostic  value  in  peritonitis,  and  commonly 
precedes  fiecal  vomiting  in  intestinal  obstruction.  The  presence  of 
monhis  may,  at  times,  colour  the  vomituss  green,  or  even  red.  This 
may  be  niistakcn  for  bile. 

(c)  HfflmatemeBis. — The  vomited  blood  may  bo  bright  red  and 
fluid,  ill  which  euwc  it  hits  remained  but  a  ."iliort  time  in  the  stomach. 
If  it  has  been  in  the  .stomach  for  a  sutKeieiit  length  of  time  to  be 
piirtially  digested  by  the  gajstric  juice,  it  has  the  «ppearjin<-e  of  coffee 
gnuiuds.  It  may  be  in  the  form  of  clots,  reddish  or  brown,  indicat- 
ing a  stay  of  medium  duration. 

It  is  mcesstiry  (o  tliscriminate  between  ha?matemesia  and  lisemop- 
tysis,  or  heniorrhago  from  the  mucous  membrane  of  the  bronchi. 
In  the  latter  the  blood  is  bright  red,  frothy,  and  alkaline.  It  is 
raised  by  an  act  of  coughing,  not  vomiting,  and  physical  examiua- 
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tion  of  the  lungs  usually  reveals  signs  of  its  pulmonary  origin.  If  it 
is  from  the  stomach,  tarry  stools  may  bi-  passi'd.  iviid  ihere  will  usu- 
ally be  evidences  of  disease  of  Bome  of  the  abdominal  organs. 

It  is  to  be  remembered  that  the  presence  of  certain  suhatauces  in 
the  vomited  material  may  give  the  appearance  of  fresh  blood,  sacli 
&s  red  wine, grape  juico  from  black  grapea,  red  jellies,  preserves  made 
from  strawberries,  raspberries,  huekleberries,  currants,  cninberries, 
mulberries,  and  red  cherries,  or  the  fruits  themselves.  CotTcogroutid 
vomit  may  he  simulated  by  coffeo  or  coroa,  strong  broths  or  soups, 
bile,  bismuth  salts,  and  ferruginous  preparations,  all  of  which  may 
produce  a  brownish  or  bhickisli  culoration  of  the  stomach  contents. 

If  there  is  douht  as  to  the  prewnne  of  blrxxl  in  the  vomit,  a  drop  shniild  be 
pl&ced  under  the  rniproecopc  to  detormiiie  the  presence  of  red  corpuscles.  If 
not  found,  apply  C  Slnt/zowski'K  hii-iniii  teat,  as  fuUovvs :  Glucinl  iifetic  acid, 
water  and  alcohol,  each  1  c.c;  hydriodic  acid.  3  to  .5  drops.  The  mixture  must 
tie  freshly  prepnred  for  each  test.  Place  the  suspected  substance  on  u  Hlide, 
cover  with  the  reapeiit  and  Iwil  for  (en  seeond-s.  Fliii<is  should  !«  evaporated 
to  dryness  l«fore  testing.    Lur^e  and  jierfpct  hn'min  crvstul.s  .'ire  thus  olilained. 

Bonx'x  modifu-ntion  oj  Wfl/cr's  tenl — n.*d  esjieciiilly  to  doterniine  the  ]>rf>sence 
of  blood  in  the  stools — is  probably  the  l»est  of  these  ineth<Rls.     'I'he  piilieiit,  for 
several  days,  is  not  allowed  to  cat  meat  or  fiah.     The  stools  are  rruide  soft  by 
Carlsbad  talts  or  other  laxative.     Mix  2  or  H  grammes  of  the  stool  with  20  c.c.  of 
«rat«r  ;  extniet  fat  from  stool  by  shukiiig  with  20  c.c.  of  ether;  add  to  the  mix- 
ture one-third  its  volume  of  pure  acetic  acid  and  shake  ;  then  add  10  c.c.  of  ether 
I  shake  again;  let  stand  until  the  ether  ri.*.s  to  the  top.     To  2  c.c.  of  this 
thereul  extract  add  first  10  drops  of  freshly  rn:ido  liticiurc  of  guaiac  (re.sin  of 
iiaiac  I,  alw.  alcohol  2.5),  then  drop  by  ilrop,  10  to  20  drii]).H  of  old  o/onizcd  oil 
lt»f  turpentine  (pure  oil  of  turpentine,  not  that  nwed  in  Ihe  arts,  exposed  to  iiir  fur 
[sight  weeksi.     If  blood  Ls  present  an  intense  blue  coKiur  (not  green  or  greenish- 
blue)  appears  within  a  few  seconds,  slowly  changing  to  reddish-violet. 

Large  and  suddetdy  fatal  hpinurrluiges  from  the  stomach  may  be 
due  to  the  rupture  of  an  aneurism  into  the  esophagus  or  stomach, 
to  rupture  of  varicose  esophageal  veins,  to  gastric  ulcer,  to  a  large 
)leen,  and  to  cirrhosis  of  the  liver.     Death  has  taken  jilaro  before 

'the  occurrence  of  vomiting,  the  stomach  containing  3  or  4  por.nds  of 
blooti.  In  the  majority  of  cases  gastric  hemorrhage  ia  not  imme- 
diately fatal  and  the  bleedings  recur  for  a  considerable  length  of 
time.  This  is  particularly  the  case  in  ulctT  of  the  stomach,  cirrhosis 
of  the  liver,  and  carcinoma  of  the  stomach — the  diseases  which  are 
responsible  for  the  greater  part  of  the  gastric  hemorrhages  which  are 
met  with  in  practice.  The  large  bleedings  arc  accompanied  by  tlie 
costomary  signs  of  internal  hemorrhage  (q.  v.).  The  vomiting  of 
small  amounts  of  blood,  sometimes  otily  a  few  bright-red  stre.iks  in 
mucus,  or  a  nuMlerato  rjuantity  of  colTee-ground  material,  occurs  in  a 

inumber  of  diseases  and  conditions.    Causes  of  haematemeais  are : 
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1.  Swallowed  Bloud. — V'omitiug  of  blood  is  not  synonymous  with 
gastric  iiemorrhage.  In  epistajcis  ami  hseinoptyaia  the  blood  may  be 
swallowffi  iiiifi)Ti8t;iously.  It  is  also  swallowed  for  jutrpo.si's  of  decep- 
tion hy  miiliTigeri.T3  ami  hysterical  ptTsoiis,  the  blood  having  been 
obtained  from  an  extraneous  source  or  from  self-made  wounds  of 
the  buccal  mucous  nifnibrane.  Blood  from  n  bitten  tongiu-  may  bo 
vomited  after  an  epileptic  seizure,  and  an  infant  may  vomit  blood 
coming  from  a  fissured  nipple  while  nursing. 

2.  Injur  If. — Blows,  kicks,  wounds,  or  other  injuries  in  the  epi- 
gastric region  may  be  followed  hy  liiEtnatemesis.  Streaks  of  blood 
ar«  not  infrequently  seen  as  a  result  of  the  violent  straining  which 
attends  severe  and  persistent  vomiting, 

3.  Sf.iimarh. — Hemorrhage  may  result  from  gastric  ulcer,  and  gas- 
tric cancer  (occasional  and  moderate  coffoe-grouud).  The  vomit  of 
chronic  gastritis  and  gastrectasia  may  present  streaks  of  itlood.  Ar- 
teriosclerosis is  an  important  factor  in  gastric  hemorrhage. 

4.  Portal  Ohxtrortkni. — Cirrhosis  of  the  liver  frequently,  cancer 
of  the  liver  seldom,  and  an  enlarged  spleen  at  times,  by  causing  ex- 
treme passive  congestion  of  the  gastric  mucosa,  will  produce  htema- 
temesis;  so  also  congestion  of  the  liver  and  tbe  portal  system  sec- 
ondary to  cardiac  valvular  disease,  especially  mitral  stenosis. 

5.  Poisons. — The  corrosive  poisons — arsenic,  strong  acids  and 
alkalies — may  be  responsible  for  streaks  of  blood  in  the  voniitus. 

6.  Ilamic.  Condifitiiits. — Bleeding  from  the  stomach,  mure  or  less 
profuse,  may  result  from  severe  anaemias,  of  whatever  origin ;  it  is  an 
occasional  symptom  of  cholaemia,  and  may  bo  due  to  ha'inophilia.  It 
is  sometimes  an  early  event  in  IcuciEmia,  occurs  iufrf^quenlly  in 
Llodgkin'a  disease,  and  may  bo  proseut  in  8cur\'y,  purpura  hfiBmor- 
rhagica,  and  chronic  nephritis.  The  poisons  of  the  acute  infectious 
diseases  may  80  disorganiKe  the  walla  of  the  vessels  of  the  gastric 
mucous  membrane  that  blood  escapes  from  them  into  the  stomach. 
It  has  been  observed  in  severe  malarial  fevers,  typhus  fever,  epidemic 
influenza,  relapsing  fever,  yellow  fever  (black  vomit),  malignant 
8m;illp(jx,  and  dengue.  It  has  also  occurred  in  pho.sphorus  poison- 
ing and  acute  yellow  atrophy  of  the  liver.  It  is  a  rare  s3rmptom  in 
pytEUiia,  saprajuiia,  un<i  the  toxEemia  of  ap[)endiciti8. 

(//)  FascaJ  Vomiting. — The  presence  in  the  vomit  of  material  com- 
ing from  the  intestine  is  indicated  by  a  distinctly  faecal  odour.  Very 
rarely  masses  or  particles  of  a  clearly  feculent  character  and  consiat- 
enco  may  be  found.  Ftecal  vomiting  is  indicative  of  intestinal  ob- 
struction from  any  of  the  recognised  causes,  or  of  an  intense  general 
peritonitis,  or  of  an  abnormal  communication  between  the  stomach 
arid  intestine. 
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(c)  Pus  in  the  Vomit. — An  amount  of  pus  in  the  vomit  sufficient 
to  be  seen  by  the  naked  eye  is  of  very  infrequent  occurrence.  If 
present,  it  is  usually  indicative  of  the  rupture  of  an  abscess  of  a 
near-by  organ  into  the  stomach,  as  in  hepatic  or  pancreatic  suppura- 
tion, although  it  may  result  from  phlegmonous  or  diphtheritic  intlam- 
mation  of  the  gastric  wull«. 

(/)  Parasites  in  the  Vomit. — The  parasites  which  have  been 
vomited  are  segments  of  taeniae,  ascarides  or  roundworms,  (Jxi/uris 
vermicularis  or  threadworms,  trichinae,  fragments  of  ochinococcus 
cysts  if  rupturing  into  the  stomach  from  the  liver  or  spleen,  and  the 
anchylostomum  duodenalc.  The  appearance  of  any  one  of  these, 
except  taenia  and  ascaris,  is  extremely  rare. 

(<;)  Odour  of  the  Vomit — The  significance  of  a  ffecal  oihuir  bus 
been  mentioned.  The  garlicky  odour  of  phospliorua  and  the  char- 
acteristic odour  of  carbolic  acid  may  reveal  the  nature  of  the  toxic 
agent  in  cases  of  poisoning.  An  ammouiacal  odour  is  indicative  of 
uraemia. 
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IV.   DEFECATION    AND  THE  GROSS  CHARACTER  HF  THE  STOOLS 

In  every  case  of  illness  it  is  cuBtonuiry  and  desirable  to  inquire  as 
to  the  character,  regularity,  and  frequency  of  tlie  bowel  niovements 
anfl  the  character  of  the  stools. 

The  bowels  normally  move  once  daily  without  pain.  The  cr,lour 
of  the  stool  varies  from  a  bright  to  a  blackish  lirown,  luid  is  due  for 
the  most  part  to  the  presence  of  reduced  bilirubin  {htfdrobilirubin). 
The  average  weight  of  the  stool  is  about  b  oz,  (HlO  graninies).  It 
is  firm  in  consistence,  sausage  shaped,  about  C  inches  long,  and  is 
composed  of  insoluble  or  unabsorbed  portions  of  the  food,  intestinal 
mucus  and  other  secretions  of  the  digestive  tube,  epithelial  cells,  and 
bacteria. 

The  rhythmical,  wormlike  contractions  of  the  intestine,  by  which 

ita  contents  are  passed  toward  the  rectum,  are  dependent  upon  the 

ireaence  of  automatic  motor  centres  in  its  muscular  vvull.     These 

tres  are  to  a  certain  extent  under  the  control  of  the  splanchnic, 
'hich  sends  to  them  both  inhil>itory  and  motor  fibres,  and  which 
affords  also  the  vasomotor  and  sensory  nerve  supply  of  the  intestine. 
Normal  jwristalsis,  therefore,  depends  upon  the  functional  integrity 
of  the  nervous  mechanism,  the  healthy  condition  of  the  intestinal 
musculature,  and  the  presence  of  adequate  and  not  excessive  gtimulor 
tion,  the  last  of  which  is  ordinarily  found  in  the  contact  of  the  chyme 
with  the  intestinal  walls  and  in  the  passage  of  blood  containing  the 
normal  proportion  of  oxygen  and  carbon  dioxide  through  the  intes- 
tinal blood  vessels. 
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The  deviations  of  more  or  \ess  diagnoatic  importance  which  may 
be  cneountcriHl  reluto.  to  constipation,  diarrhcpa,  iiicoutinence  of 
faeces,  ])ainfnl  rlefcration,  tenesmus,  and  the  colour,  shape,  consist- 
ence, and  abnormal  foutents  of  the  stools. 

A.   CONSTIPATION 

There  may  be  considerable  variations  in  the  frequency  of  defeca- 
tion which  are  quite  consistent  with  good  healtli.  Certain  individ- 
uals liabitually  evacuate  the  bowel  twice  or  thrice  daily,  having  other- 
wise a  fet'linc;  of  discomfort,  while  a  nioveincJit  every  2,  3,  or  4  days 
may  be  the  nile  in  persons  who  present  no  evidence  of  til  health. 

Constipation,  which  may  be  rou^'hly  defined  as  a  hick  of  intestinal 
peristalsis,  is  therefore  a  rehitive  term,  and  its  existence  is  to  bo 
determined  by  inquiry  as  to  the  habits  of  the  individual  in  this 
respect  for  a  series  nf  years.  It  is  commonly  easy  in  practice  to  de- 
cide between  normal  and  pathological  infrequency.  Constipation  duo 
to  a  mechanical  cause,  as  in  intussusception,  constitutes  iutestinal  ob- 
struction. 

If  constipation  becomes  habitual,  it  may  cause,  in  varj'ing  degrees, 
a  feelinjir  of  lassitude  or  debility,  lieadaehe,  mild  vertifjo,  mental  tor- 
pidity, and  low  spirits— symptoms  commoidy  attributed  to  the  absorp- 
tion of  to.xic  material  from  the  intestinal  canal.  These  symptoms 
are  nujnifested  most  frtM^nently  in  neunisthenic  and  liypoelHindriacal 
individuals,  less  often  in  those  of  a  non-nervoiis  temperament. 

As  a  symptom,  constipation  is  common  to  many  diseases  and  con- 
ditions. In  tlie  followinn:  parajrraphs  an  attempt  is  made  to  state 
the  most  important  facLs  which  siiunld  he  borne  in  itiiinl  when  seek- 
ing to  determine  the  diagnostic  indications  of  constipation  in  a  given 
case. 

1.  Con.«itipation  may  be  a  constituttoiuil  trait  and  is  not  infre- 
q ue ntly  hered itary. 

2.  IHtti'iir  rtiii.ses  are  not  uncommonly  responsible  for  the  existence 
of  constipation.  If  the  food  is  of  such  a  nature  us  to  be  almost  com- 
pletely absorbed  (milk,  meat,  meat  extracts,  eggs),  there  is  an  insuffi- 
cient amount  of  waste  material  to  give  a  normal  stimulus  to  peristal- 
tic action.  For  obvious  mechanical  reasons,  a  certain  bulk  or  volume 
of  fiPL-d  matter  is  required,  in  order  that  the  intestine,  the  colon  in 
partieniar,  may  easily  grasp  and  propel  it  to  its  profier  destination. 
For  similar  reasons,  a  too  small  amount  of  food,  even  if  of  proper 
composition,  will  have  the  same  effect. 

Constipation  may  also  arise  from  a  loo  scanty  taking  of  fluids, 
whereby  the  fceces  become  dry  and  hard,  thus  lacking  the  smooth- 
ness which  normally  enables  them  to  slide  without  friction  along  the 
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mucous  lining  of  the  intestine.  Overloading  the  intestines  with 
food  of  a  coarse  and  bulky  nature  niay  give  rise  to  constipation  by 
overdisteiuUng  and  wcaktMiing  the  intostiiuil  tube.  Beverages  which 
contain  tannin,  like  tea  or  red  wines,  may  lessen  intestinal  secretion 
and  80  cause  constipation. 

3.  Xegligenr*  in  the  rcyulurify  of  defecation  and  of  eatitig,  inipc-r- 
mastication,  sudden  changes  in  tlu-  quantity  and  quality  of  food, 
entary  habits  and  consequent  insufficient  exercise,  are  more  or 
tent  factors  in  causing  intestinal  torpidity. 
AUeratiotu  in  tlie  quantity  or  quality  of  the  digestire  Jluiils 
may  induce  constipation ;  bo  also  may  a  deficiency  of  bile,  by  depriving 
intestinal  peristalsis  of  a  powerful  stinuilns. 

5.  Profuse  and  long-continued  sivruting  from  lu-at,  exercise,  dis- 
ease, or  drugs,  or  polyuria  of  diabetic  or  other  origin,  may  produce 
constipation  by  lessening  the  Ihiidity  of  the  intestinitl  imitents. 

6.  fever,  unless  the  disease  has  diarrhtea  as  a  syrii{>turn,  is  usually 
attended  by  constipation,  because  of  the  diminished  secretion  of  the 
digestive  and  other  fluids  which  is  the  common  concomitant  of  the 
febrile  process. 

7.  Constipation  may  be  due  to  a  wmkened  ctmditiim  of  the  iibdimi- 
inal  muscle-It,  on  account  of  wliich  the  voluntary  expulsive  effort  of 
defecation  can  not  be  made,  as  in  tlie  distention  resulting  fn.»m 
pregnancy,  abdominal  tumour,  and  obesity. 

8.  There  are  certain  tocul  rondidoiin  which  may  inhibit  tlie  empty- 
ing of  the  rectum  by  cau.sing  pain,  with  consequent  rerte-x  spasm  of 
the  anal  sphincter.  Thi\se  are  fissure  (if  the  anus,  iiiflaninl  liemor- 
rhoidis  ulcer  of  the  rectum  in  the  neighbourhood  of  the  anus,  irri- 
table or  inflamed  prostate  gland,  and  a  tender  anil  prolapsed  uterus 
or  ovary. 

9.  A  frequent  cause  of  constipation  is  a  deficient  extitabiitdj  of 
the  motor  apparatus  of  the  intestine.  This  may  be  due  to  deranged 
innervation,  or  to  an  atouic  or  degenerated  condition  of  the  muscular 
layer  of  the  intestine,  or  both.  As  a  mauifestaLiou  of  di.surdered 
nervous  action  it  attends  myelitis,  tetanus,  and  meningitis,  and  occurs 
as  a  symptom  in  hysteria,  neurasthenia,  and  ana?mia,  or  ronditicuis  uf 
malnutrition.  Acute  intlamniiitious  iuvdlving  the  peritoneuiu,  us  in 
peritonitis  and  some  cases  of  appendicitis,  may  cause  a  very  olnstinate 
constipation  b}'  producing  paresis  of  tlie  intestinal  niuscidature ;  so 
also  with  acute  hemorrhagic  pancreatitis.  Chronic  portal  congestion 
from  hepatic  or  cardiac  disease,  or  chronic  infliimmation  of  the  intes- 
tinal mucosa  may  lead  to  degeneration  of  the  muscular  fibres,  and 
consequent  loss  of  propulsive  power. 

10.  The  custom  of  taking  purgatives  is  in  some  cases  responsible 
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for  confirmed  constipiitioii,  because  of  overstimulation  and  conae- 
quent  loss  of  response  to  normal  excitation. 

11.  A  special  lo,'<s  of  puirer  in  t/ie  ivhii,  mainly  at  the  sigmoid 
flexure,  is  not  iufrequeutlj  eueouutered,  leading  to  a  large  accumula- 
tion of  hard  rounded  masses  in  this  locality.  This  may  result  from 
long-continued  irillaniniation  of  the  mucous  lining,  dilatation  of  the 
colon,  or  cliroiiic  dysentery  or  ulceration;  and  occurs  also  in  connec- 
tion with  uterine  disease,  hysteria,  and  neurasthenia.  It  may  be 
found  in  very  old  people,  demonstrable  lesions  being  absent. 

13.  Coiistipation  may  bo  due  to  a  contracted  state  of  the  small 
and  large  intestine  (spasmodic  constipation),  the  inhibitory  fibres  of 
the  splanchnic  being  irritated,  as  in  hysteria,  ovarian  or  uterine 
ease,  and  chronic  pliinibism ;  and  requiring  sedatives  and  antis 
modics  rather  than  laxatives.  " 

13.  The  presence  of  hiipertnrphted  and  Jibrotic  rectal  (Ilonston'g) 
valves^  whereljy  tlie  descent  of  the  fffices  is  obstructed,  may  be  re- 
sponsible for  obstinate  coustipatiun.  This,  perhaps,  does  not  occur 
as  frequently  as  some  writers  would  have  us  believe. 

14.  Acute  intractable  constipation  should  always  suggest  an 
examination  of  the  various  sites  of  Jternin  before  concluding  that  an 
intni-abdoininal  obstructive  cause,  instead  of  hernial  strangulation, 
is  responsible  for  the  failure  of  laxatives. 

15.  The  most  important  and  serious  condition  which  maybe  indi- 
cated by  constipation  is  some  form  of  inte^limd  vhstntrtioH.  Obstinate 
constipation  not  yielding  to  appropriate  remedies  should  always 
arouse  suspicion,  especially  if  associated  with  vomiting,  distention, 
and  abdominitl  piiiu.  Sufdi  syrnptonia  coming  on  abruptly  are  very 
suggestive  of  acute  obstruction.  In  the  chronic  varieties  the  consti- 
pation is  gratliiitl  in  its  coming,  in  some  cases  extremely  variable,  and 
may  be  interspersed  with  acute  exacerbations.  It  should  be  remem- 
bered that  tfie  fffical  accumulation,  especially  in  obstruction  from 
impaction,  nuiy  become  tunnelled,  and  a  deceptive  regularity  of  the 
bowels,  or  even  a  diarrho?a,  be  pre,sent,  requiring  careful  palpation  of 
the  abdomen  and  a  digital  examination  of  the  rectum. 
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B.     DIARRHCEA 

DiarrluBa  may  be  acute  or  chronic.  The  stools,  more  or  less  fluid 
in  consistence,  vary  in  number  from  'i  or  4  in  'M  hours  to  the  almost 
continuous  purging  of  cholera.  According  to  its  cause  it  may  or 
may  not  lie  attended  by  fever,  abdominal  pain,  rumbling,  and  dis- 
tention. 

Excessive  peristalsis  with  abnormal  fluidity  of  the  stools  may 
result  from  one  or  all  of  three  things:  {a)  Increased  irritability  of 
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le  nervous  mechanism,  so  that  it  responds  with  unusual  >ngoiir  to 
tdmulutiuD.     (^)  The  presence  of  ubnorraul  or  irritating  substances 

In  the  intestine  or  the  action  of  other  unaccustomed  stimuli  upon 

the  nerves,   (c)  A  hypersmic  condition  of  the  intestinal  mucosa  with 

hypersecretion  or  transudation. 

Without  attempting  to  rocapitulutc  in  detail  all  of  the  etiological 

possibilities  of  the  symptom,  diarrhoea,  tht*   following   paragraplis 

present  those  which  are  of  diagnostic  importance  : 

1.  An  acute  diarrhoea  with  3  to  8  watery  stools,  wit!iout  pain  or 
nausea,  may  be  caused  by  pgyvkic  influeniex,  as  in  the  exunsination 
diarrhoea  of  students.  It  is  commonly  spoken  of  as  nervous  diar- 
rhoea. 

2.  An  acute,  watery  diarrhoea  of  brief  duration,  with  or  without 
pain,  may  be  an  "  intestinal  crisis  "  of  locomotor  ataxia,  exophtlialmic 
goitre,  or  movable  kidney. 

3.  A  persistent  diarrhoea  occurring  in  the  early  morning,  2  or  3 
stools  being  passed  at  short  intervals,  with  freedom  for  the  rest  of 
the  day,  and  attended  witii  neurasthenic  symptoms,  i«  tlie  "  mortiinti 
diarrhoea  "  of  Delafield  and  others. 

4.  Paroxysmal  diarrliwa,  preceded  and  accornpiuiied  by  muicIi  jiuin, 
usually  in  the  left  iliac  fossa,  terminating  with  the  dischargt'  of 
strings  or  membranes  composed  of  mucus,  and  occurring  in  an  indi- 
vidual, usually  a  woman,  who  presents  neurasthenic  or  hysterical 
symptoms,  constitutes  the  disease  known  as  mucou»  adic  or  mem- 
branous enteritis. 

5.  Sudden  diarrhoeal  attacks  orcurring  at  intervals  of  days  or 
weeks,  as  well  as  a  chruiii<;  diarrliteu,  may  be  due  to  hifxteria,  but 
cantion  should  be  exercised  in  making  this  diagnosis  before  excluding 
other  possible  causes. 

6.  It  is  a  good  rule  to  examine  the  urine  in  all  cases  of  chronic, 
or  repeated  acute,  diarrhoeas,  as  tliey  may  be  vicarious  flTorts  to 

sen  the  nnemia  of  nephritis,  or  be  due  to  the  secondary  intestinal 
Itarrh  of  the  same  (Haestse. 

By  far  the  most  common  cause  of  diurrham  is  .some  form  of 
enieritiii,  catarrhal,  croupous,  or  ukerative. 

The  etiological  factors  of  catarrhal  enteritis  {q.  v.)  are  various — 
e.  g..  sudden  changes  in  the  temperature,  hot  summer  weiitlier,  too 
much  food  or  indigestible  food,  the  presence  of  ptonuiines  or  toxiues 
(resulting  from  the  activity  of  micro-organisms),  or  inorganic  toxic 
substances  (arsenic,  antimony),  the  profound  exhaustion  resulting 
from  Addison's  disease,  pernicious  auiemia,  aj'philis,  and  cancer,  or 
chronic  portal  congestion. 

8.  An  acute  diarrhcaa  with  frequent  large  serous  stools,  usually 
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with  severe  vomiting,  is  indicative  of  cholera  infantum,  cholera  mor- 
bus, cholera  Asiatica,  ingestion  of  poisonous  mushrooms,  or  acute 
antiniouiul  or  arsenifrtl  poifioninfj.  In  poisoning  by  arsenic  the  stools 
are  generally  bloody.  More  rarely  there  nniy  be  serous,  scalding 
stools  in  cancer  of  the  rectum,  and  very  watery,  almost  serous,  evacu- 
tions  may  be  indicative  of  an  unusually  severe  catarrhal  enteritis  or 
the  gastro-intestinal  form  of  epidemic  iutluenza. 

9-  An  acute  diarrhoea,  the  stools  at  first  fluid-ffiecal,  becoming 
small,  bloocJy,  and  containing  large  araounta  of  mucus,  or  composed 
entirely  of  gelatinous  mucus,  and  voided  with  great  tenesmus,  is 
characteristic  of  acute  dysentery.  Tenesmus,  with  frequent  passing 
of  a  small  amount  of  mucus,  may  be  due  to  acute  inflammation  of 
the  rectum  (proctitis),  syphilitic  ulceration  of  the  rectum,  and  can- 
cer of  the  rectum  or  sigmoid  flexure.  Tenesmus  and  bloody  stools 
in  children  should  invariably  cause  a  suspicion  of  intussusception. 

10.  Fissure  of  the  anus  and  stricture  of  the  rectum  may  produce 
a  diarrha3a  from  irritation,  either  direct  or  reflex,  due  to  accumulated 
fseces. 

11.  It  should  be  remembered  that  while  constipation  is  usually 
present  in  appendintitt^  yet  Bomctimcs  in  adults,  and  not  infrequently 
iu  children,  a  diarrhcfia  may  be  one  of  the  initial  symptoms. 

12.  In  considering  diarrhoea  as  a  symptom,  the  possibility  of  its 
occurrence  as  an  indication  of  ronsfipatioti  should  always  be  borne 
in  mind.  An  accumulated  mass  of  fteces  may  become  channelled,  or 
the  presence  of  separate  hard  rounded  masses  in  the  colon  or  its  sig- 
moid flexure  may  cause  colitis  with  frequent  evacuations  of  scybala 
coated  with  mucus  and  sometimes  bloody.  The  diagnosis  is  to  be 
made  by  palpation  of  the  abdomen  and  digital  examination  of  the 
rectum.  This  condition  may  be  present  in  the  latter  stages  of 
typhoid  fever,  and  the  febrile  temperature  thus  be  unduly  prolonged. 

13.  It  is  evident  that  diarrhoea  is  a  symptom  of  wide  aflSliations. 
As  a  rule,  the  associated  symptoms  are  such  as  to  explain  its  occur- 
rence. The  cases  in  which  the  clinician  is  particularly  liable  to  fall 
into  the  error  of  supposing  an  acute  or  chronic  catarrhal  enteritis 
to  be  tlie  only  existing  condition  are  tlie  diarrhcea  of  crmatipation, 
cancer  of  the  rectum,  and  intussusception  or  appendicitis  in  children. 

C.    INCONTINENCE   OF    FVECES 

The  discharge  of  faeces  is  regulated  by  a  centre  in  the  lumbar 
enlargement  of  the  cord  with  afferent  fibres  from  the  rectum  and 
efferent  fibres  to  the  sphincter  ani.  The  lumbar  centre  may  be 
inhibited  or  helped  to  a  considerable  extent  by  voluntary  impulses 
from  the  brain.     So  long  as  the  rectum  is  empty  the  sphincter  is 
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closed,  largely  by  its  own  elasticity  and  tonus.  When  teces  enter 
the  rectum,  sensorj*  impulses  pass  to  the  Imnbar  centre  and  the  brain, 
and,  according  to  circumstances,  the  reflex  act  of  defecation  is  either 
resisted  or  facilitated  by  the  will. 

Incontinence  of  feces,  perhaps  only  for  fluid  or  semifluid  stools, 
may  be  present  as  a  result  of  impaired  intelligence  in  the  insane,  in 
idiots,  and  delirious  persons,  and  in  all  diseases  attended  with  coma 
or  profound  prostration.  It  is  sometimes  a  symptom  of  paralysis  of 
the  sphincter  ani,  or  an  injury  of  the  pelric  floor,  or  of  disease  of  the 
lower  portion  of  the  rectum  whicli  interferes  with  sphincteric  con- 
traction. Spasmodic  contractions  of  the  rectum  and  the  abdominal 
muscles  may  forcibly  expel  the  faeces  without  volition  on  the  part  of 
the  patient. 

Incontinence  of  faeces,  therefore,  may  occur  in  the  following  con- 
ditions :  Apoplexy,  uraemia,  epileptic  coma,  meningitis,  insolation, 
hydrocyanic-acid  poisoning,  shock,  typhoid  fever,  the  typhoid  state, 
cholera  morbus,  cholera  infantum,  cholera  Asiatica,  dysentery,  mye- 
litis and  some  other  diseases  of  the  spinal  cord,  the  grave  form  of 
chorea  ;  tetanus  and  strychnine  poisoning,  or  other  diseases  of  which 
oon^Tilsions  are  a  manifestation;  laceration  of  the  j>erin8Eum  involv- 
ing the  sphincter  ani,  or  surgical  overstretching  of  the  latter,  and 
cancerous  or  syphilitic  infiltration  of  the  rectum.  In  medical  prac- 
tice incontinence  of  faeces  is  most  frequently  encountered  in  the 
typhoid  state. 

D.    PAINFUL    DEFECATION 

Pain  during  defecation  may  or  may  not  be  conjoined  with  recta! 
tenesmus.  Very  severe  pain  after  going  to  stool,  which  may  last  for 
several  hours  and  then  gradually  subside,  only  to  lie  renewed  at  the 
next  evacuation  of  the  rectum,  the  stools  being  at  times  streaked 
with  blood,  is  very  significant  of  an  inial  fissure.  Pain  may  be  due  to 
the  passage  of  a  large,  hard  mass  of  fa'cal  matter  or  to  the  presence 
of  hemorrhoids,  prolapsus  ani,  or  an  inflamed  and  swollen  prostate 
gland.  Great  rectal  discomfort  is  not  infrequently  explained  by  the 
presence  of  salpingitis  and  pelvi*^  peritouitia,  and  may  resuH.  from 
IMiicer  of  the  cervix,  a  retroflexed  tender  uterus,  coccygodj-nia,  or 
(»ncer  of  the  rectum. 

Obviously,  the  principal  diagnostic  requirement  of  pain  o<^icurring 
with  defecation  is  a  digital  and,  if  a  sufficient  cause  does  not  appear 
without  it,  an  instrumental  examination  of  the  pelvic  contents. 


E.    RECTAL    TENESMUS 

A  persistent  iui'liiiutioii  to  defteate,  lierompanied  by  painful  and 
largely  ineffectual  efforts  so  to  do,  coustitutes  rectal  tejiesnms,  a 
symptom  of  much  diagnostic  importance.  In  conjunction  with 
colicky  pain  and  stools  of  bloody  mucus,  it  is  characteristic  of  the 
various  forms  of  dysentery,  and  is  found  to  a  mucli  milder  degree  in 
severe  catarrhal  enteritis.  It  may  be  present  in  the  diarriioea  caused 
by  irritant  poisons,  especially  cantharides.  Associated  with  vesical  te- 
ncsnuis  it  is  indicative  of  a  calrulus  in  the  urinary  Itladder  or  a  symp- 
tom of  mucous  colic  (membranous  enteritis).  Rectal  tenesmus  may 
also  be  caused  by  impacted  fieces,  worms,  or  a  foreign  botly  in  the 
rectum,  beniorrhtiids,  and  proctitis.  It  is  very  conitnonly  present  in 
cases  of  rectal  jiolypus,  adenoma,  and  cancer  of  tlie  rectum.  In 
infants  or  children  tc'nesmic  stools,  consisting  of  bloody  muirua  with- 
out fa*cal  matter,  arc  significant  of  intussusception.  Rarely  rectal 
tenesmus  may  indicate  an  enlarged  and  retrofloxed  uterus. 

F,  THE  CHARACTER  AhfD  ABNORMAL  CONTENTS 
OF  THE  STOOLS 

Valuable  information  may  be  obtained  by  a  naked-eye  inspection 
of  the  stools,  this  inspection  relating  to  their  odour,  reaction,  shape, 
consistence,  colour,  and  contents.  The  microscopical  examination 
of  the  ffpces  (y.  v.)  is  considered  elsewhere. 

1.  The  Shape  of  the  Stools — (a)  A  stool  of  normal  consistence, 
cylindrical  in  shape  but  I'f  unusually  small  calibre,  is  significant  of 
prolapsus  ani  or  an  annular  stricture  of  the  rectum.  More  rarely  a  stool 
of  this  sliape  is  indicative  of  the  early  stage  of  an  intussusception. 

{b)  Ribbon-shaped  or  tlatteued  stools  of  normal  consistence  arouse 
a  suspicion  of  the  existence  of  stricture  or  cancer  of  the  rectum. 
More  rarely  this  finding  may  indicate  ischio-rectal  or  prostatic  ab- 
scess or  great  enlargement  of  the  prostate,  large  hemorrhoids,  pro- 
lapse of  the  uterus,  or  perhaps  spasm  of  the  anus  and  lower  bowel. 

(c)  Scybala — roundish  masses  of  hurdened  ffecea — are  found  in 
many  cases  of  habitual  constipation,  especially  when  atony  and  sac- 
culation of  the  colon  coexist.  They  are  of  common  occurrence  in 
gastric  ulcer,  gastric  dilatation,  and  cancer  of  the  rectum.  They  are 
apt  to  be  present  in  the  constipation  resulting  from  the  use  of  opium, 
and  small  round  balle  may  be  shot  out  of  the  anus  daring  the  strain- 
ing efforts  attendant  upon  dy.sentery. 

2.  The  Odour  and  Reaction  of  the  Stools. — A  sour  odour,  as  com- 
pared to  the  fascal  odour  of  the  heaitliy  adult  stiwl,  is  normal  for  the 
nursing  infant.     An  unusually  offensive  but  not  putrid  odour  is  found 


as  a  symptom  of  jaundice  or  other  conditione  in  which  there  is  a  defi- 
ciency of  bile  in  tiie  intestine ;  in  acute  indigestion,  acute  enteritis, 
typhoid  ferer,  erysipelas,  rachitis,  and  occasionally  in  ordinary  con- 
stipation. A  musty,  mousy  odour  is  associated  with  cholera  infantum. 
lll-smt"!ling  stools  are  caused  by  the  taking  of  sulphur  or  the  (.'uting 
of  eggs,  with  the  consequent  formation  of  sulphuretted  iiydrogen. 
Stools  with  a  foul  and  putrid  odour  are  suggestive  of  syphilitic  or 
carcinomatous  ulceration  of  the  rectum  or  gangrenous  dysentery. 

There  is  at  present  little  of  clinical  value  to  be  learned  from  the 
rturtioti  of  the  stools.  It  is  normally  faintly  acid  in  the  infant,  and 
an  alkaline  reaction  m  this  case  is  of  some  significance  with  refer- 
ence to  the  nature  of  the  fermentative  processes  which  arc  under  way 
iu  the  intestine.  It  may  be  either  acid  or  alkaline,  according  to  the 
Twiety  of  micro-organisms  which  are  present,  in  the  diarrha-as  of 
infants  and  children. 

3.  The  Consistence  of  the  Stools, — (a)  Semifluid  or  fluid  fiecal 
stools  are  found  in  the  great  majority  of  cases  in  which  diarrhoea  is  a 
symptom,  embracing  the  ordinary  diarrha?a8  and  the  various  forms  of 
catarrhal  enteritis.  At  the  onset  of  the  attack  the  solid  or  semisolid 
contcntfi  of  the  rectum  are  discharged  ;  but  very  shortly,  owing  to  the 
increased  amount  of  fluid  poured  out  by  the  intestinal  raucous  mem- 
brane, the  stotjls  become  tin  id  or  semifluid  in  consistence,  still,  how- 
ever, retaining  a  fiveal  rharacter. 

(b)  Serous  stools,  ctjuiposed  of  fluid  witJiout  faecal  matter,  are  of 
considerable  diagnostic  importance.  Such  stools  are  significant  of 
cholera  Asiatica,  cholera  morbus,  cholera  infantum,  and  poisoning  by 
antimony.  Arsenical  poisoning  also  may  be  attended  by  a  serous  diar- 
rhuMi,  and  an  unusually  severe  acute  catarrhal  enteritis  may  present 
this  variety  of  stool-  In  cancer  of  the  rectum  the  evactiations  may 
be  small,  serous,  and  frequent.  Poisoning  by  the  non-edible  mush- 
rooms is  another  possible  but  infrequent  cause  of  serous  stools. 

4.  The  Colour  of  the  Stools.— The  colour  of  the  stool  may  be 
altered  by  the  kind  of  food  whicli  lias  been  oaten.  In  an  exclusive 
milk  diet  the  stools  are  light  yellow,  as  indeed  they  may  be  if  starchy 
fooils  form  a  large  proportion  of  the  ingesta.  Fruits  with  deep-red 
juice  and  red  wines  darken  the  stools. 

(a)  Clay-coloured  stools  are  usually  significant  of  a  deficient 
amount  of  biliary  colouring  matter  in  the  intestine,  due  either  to  an 
obstruction  to  the  flow  of  bile  from  the  common  duct  or  to  an  im- 
paired bile  formation.  Obstruction  of  the  common  duct  by  a  cal- 
cnlus,  or  of  the  large  and  small  ducts  by  inflammation  and  conse- 
quent swelling  of  their  lining  membrane,  are  the  most  frequent 
causes  of  clay-coloured  stools.     More  rarely  a  tumour  or  a  movable 
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kidney,  by  prcBsing  upon  or  causing  kinking  of  the  common  duct, 
may  be  responsible  for  tlie  luck  of  colouring  matter.  Light-coloured 
stools  may  be  significant  of  impaired  bile  formation  resulting  from 
anteniia,  rachitis,  or  elironic  lead  poisoning,  m  well  as  cancer,  cirrho- 
sis, or  amyloid  diseiific  of  the  liver.  Such  stools  occur  also  in  connec- 
tion with  acute  yellow  atrophy  of  the  liver  and  phosphorus  poisoning. 

{ft)  (iteen  stools,  when  occurring  in  infancy,  arc  comuiouly  caused 
by  the  growth  of  u  chromogenic  or  colour-forming  bacterium  in  the 
iuteatiue.  The  greenish  or  groenish-yellow  defecations  resulting 
from  the  administration  of  ciilomel  are  sufficiently  familiar,  and,  like 
the  similar  "bilious"  stool,  are  caused  by  an  increased  peristalsis 
sweeping  the  bile  out  before  it  undergoes  its  customary  alteration. 
An  unusual  amount  of  bile  may  be  present  in  any  case  of  chronic 
diarrhtBa  or  acute  enteritis. 

(r)  Black  stools  may  be  due  to  the  administration  of  iron,  man- 
ganese, or  bismuth.  "  Tarry  "  and  red  stools  are  considered  in  con- 
nection with  the  abnormal  constituents  of  tlie  fwcee. 

5.  Abnormal  Contents  of  the  Stools. — The  stools  may  contain  un- 
digested food,  blood,  mucus,  pus,  membranes,  fat;  calculi  from  the 
gall  bladder,  intestines,  stomach,  salivary  glands,  or  tonsils;  foreign 
bodies,  intestinal  parasites,  exfoliated  polypi,  and  segmenta  of  exfoli- 
ated intussusceptions  aud  necrotic  sloughs. 

la  searching  for  solid  bodies  iu  the  stools  th«  following  method  is  recom- 
mended by  IJIienthal :  "Tiikc  a  loop  of  telegraph  wire  a.  few  inches  greater  in 
diameter  tlmn  tliu  <'iUire  top  of  the  closet  seat,  uud  fasten  to  this  n  bag  of  ut 
least  two  thicknesses  uf  dres^^ing  game  or  mosquito  netting.  The  hag  may  be 
sewn  to  the  wire  or  dimply  lielii  by  safety  pins,  but  it  should  be  made  very  full, 
BO  that  wheo  the  hoop  is  in  place  the  wire  shall  be  well  below  the  level  of  the 
seat  and  out  of  the  way,  while  the  bug  shall  hang  down  iuto  the  water  at  the 
bottom  of  the  bowl.  If  the  patient  is  not  confined  to  bed  he  defecates  into  the 
closet,  and  then  fliingdy  opens  the  water  valve  often  enough  to  wash  away  all 
soluble  and  aiuorphous  matter,  while  solid  bodies  will  be  left  in  the  bag.  If 
the  patient  is  contined  to  bed,  the  stool  uiui^t,  of  course,  he  carried  to  the  closet. 
It  ia  best  not  to  put  paper  iu  with  the  stool.  In  rural  diHtrlets  where  there 
may  be  no  plurnbiug  the  same  procedure  may  be  followed,  except  that  the  water 
must  be  curried  to  the  prii-y  and  poured  ihrouj^h  by  hand." 

Dr.  Dudley  B.  Rolierts  h&^  dfvi.>»ed  a  useful  stool  sieve  which  he  describes 
as  follows  (N.  Y.  Med.  Record,  1905i:  "The  lower  port  of  the  apparatus,  as 
shown  in  the  cut,  is  a  two-and-a-half-inch  band  of  tinued  topper,  to  the  bottom 
of  vrhich  copper  sieve  No.  40  or  60  is  fastened  in  the  form  of  a  bowl.  This  part 
is  suspended  in  the  howl  of  the  water-clooet  by  the  three  arms,  and  the  seat  is 
then  shut  down,  that  the  palifnt  may  cotnfortably  defecate  directly  into  the 
sieve.  To  catch  complete  portions  of  thin  i^tools,  a  bowk-d  cupper  plate  may 
be  placed  over  the  sieve.  The  lid  has  a  perforated  plate  ou  it«  under  side  which 
distributes  the  water  in  fine  streams  over  the  specimen.     A  rubber  pipe  is  fast- 
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eoed  to  the  pipe  seen  projecting  through  the  lid,  and  water  is  thua  conveyed 
ffrtm  A  nearby  faucet,  or  from  a  faucet  introduced  in  the  water  pipe  leading  to 
the  water-cloiiiel  tank. 

"  When  the  ap|>anitus  is  lued  the  stools  leave  no  objectionable  odour  alioiit 
the  office  laboratory.    It  Ls  alao  an  advantage  to  have  the  dejections  received 


Flo.  a4.— K.'U'ru'n  ^toc.l  sieve. 

directly,  thus  saving  transportation  and  transference  from  one  vessel  to  another. 
The  sieve  ia  cleansed  by  detaching  the  supporting  arms  and  plat'ing  it  inverted 
in  the  water-closet  bowl  so  that  a  stream  of  water  may  be  directly  applied.'' 

(«)  Undigested  pnrliotui  of  food  {lienteric  rliiirrha'a)  may  be  indic- 
ative of  an  acute  ilyspeptic  diarrhrpn,  or  of  imperfect  mastication  nr 
digestion.  In  fevers  the  appearance  of  milk  curds  is  an  importuiit 
sign  of  ovei^eeding,  and  u  similar  discover}'  in  tlie  8to<»ls  of  an  infant 
ie  a  reliable  sign  of  an  improper  quantity  or  <|uality  of  food,  and  not 
infrequently  heralds  an  acute  attack  of  pastro-intestinal  distiirbanre. 

{b)  Blood  in  the  stools  may  show  itself  in  its  characteriHtic  red 
colour,  or  as  "tarry"  stools  {melanu),  according  to  the  source  of  the 
bleeding  and  the  length  of  time  it  has  remained  in  the  intestine.  If 
it  has  its  origin  in  the  upper  portion  of  the  digestive  tract  (atoniach 
or  small  intestine),  it  is  altered  by  the  action  of  the  digestive  lluids 
so  as  to  assume  a  black  or  brownish-black  appearance^  or  may  resem- 
ble coffee  grounds.  If  there  is  active  peristalsis,  or  if  th«  blood  ia  in 
large  amount,  it  may,  even  if  coming  from  the  upjwr  pare  of  the 
small  intestine,  pass  so  rapidly  along  that  it  issues  almost  uucliangcd 
with  the  stool.  As  a  general  rule,  however,  bright  blood  iu  the 
defecation  comes  from  the  lower  part  of  the  bowel,  particularly  from 
the  rectum.  The  more  thoroughly  the  blood  is  mixed  with  the 
feces,  and  the  more  marked  the  tarry  appearance,  the  greater  is  the 
probability  of  its  origin  from  the  upper  portion  of  the  alimentary 
canaL 
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If  there  is  any  qiifstion  lus  to  the  presi'nce  of  bloinl  in  the  stools,  it  may 
idcntifieil  eilliLT  by  the  tiiicTtisLupc  nr  by  thomir-iil  ttit-thnil-..  or  Ixitlu  I'tidiT 
thi-  niicrfj:tco|ie  the  red  cells  inny  he  distiii^rui.-ilifil,  or  if  thc^c  ct^lls  ure  disinte- 
grat€il,  bruwnisfircd  masses  uv.iy  he  seen  which  art;  comjiosud  of  iimor[)hoiis 
heemutoiditi.  In  iv  certain  proportion  of  cases  the  hjpmatoidin  may  lie  found  in 
crystals  of  the  chnractcristic  rhoiuliic  stiH|)e.  In  the  absence  of  well-preserved 
corpuscles  or  crystal",  the  hn^inin  test  (pngv  133)  must  be  applied.  As  a  pos- 
pible  «>urcc  of  error,  the  red  colour  irapiirted  to  the  stiwls  by  the  administra- 
tion of  hiBniatoxylfin  or  the  iogestion  of  a  large  (juaiitity  of  red  fruits  or  fruit 
juices  may  be  borne  in  mind. 

1.  Tarry  stools  may  be  indicative  of  a  gastric  hemorrhage  tine  to 
ulcer,  cancer,  or  niptured  varicose  osophugcal  veins.  Tiic  hlood  may 
have  been  originally  derived  from  lungs  or  uoso,  a  certain  amount 
having  been  swallowed,  so  that  any  case  of  epistaxis,  adenoid  opera- 
tion, hjemoptysis,  or  (e.^ippcially)  hjiemtUemesii^  muy  be  followed  by 
tarry  stools.  Duodenal  nlcor  and  niitltiplc  ulcers  of  tliu  small  intes- 
tine (syphilitic,  dysenteric,  or  typhoid)  may  also  be  responsible. 
Portal  obstruction  from  any  cMnsc,  particularly  hepatic  cirrhosis  or 
eancer,  may  be  attended  !iy  melaMia ;  so  also  nu«y  acute  yellow  atrophy 
of  the  liver,  purpura  liasmorrhagit-a,  hiemophilia,  and  Icuctemia. 

2.  Bhmlij  s/oolfi  in  which  the  red  colour  of  the  blood  has  not  been 
destroyed  by  the  action  of  the  digestive  fluids  may  occur  in  any  of 
the  conditions  enumerated  above  as  causing  tarry  st0(ds,  provided 
the  blood  is  in  sutlicicut  amount ;  and,  similarly,  some  of  the  diseases 
and  conditions  about  to  be  mentioned  as  possible  causes  of  bloody 
stools  may  give  rise  to  cotTee-ground  or  tarry  defecations. 

A  frequent  source  of  blood  in  the  stools  is  a  bleeding  hemorrhoid. 
Cancer  of  the  rectum,  fissures,  and  ulcers  (especially  sy|)hilitic)  may 
give  rise  to  Idood-covered  stools,  partii'tilarly  if  the  fa>ce8  are  dry, 
hard,  and  lumpy.  Indeed,  the  latter  condition  alone,  in  the  absence 
of  rectal  disease,  may  abrade  the  mucous  membrane  of  the  rectum  so 
as  to  cause  bloody  ffeces.  Tn  children  and  feeble-minded  persons  the 
possible  presence  of  foreign  botlies  should  be  borne  in  niiiul.  An 
acute  proctitis  is  an  additional  rectal  source  of  blood-stained  stools. 
A  poly-pus  of  the  rectum,  if  it  becomes  eroded,  nuiy  bleed  profusely. 

Strangulated  hernia  and,  in  a  child,  intussusception  should  be 
suspected,  the  latter  especially,  in  the  presence  of  blood-stained  stools 
composed  principally  of  mucus  and  attended  with  tenesmus.  An 
acute  and  unusually  severe  colitis  in  children  may  manifest  itself  by 
blood-streaked  passages.  The  various  forms  of  dysentery  may  pre- 
sent stools  which  have  the  appearance  of  rusty-red  fleshy  lumps. 
Cancer  or  ulceration  of  the  large  or  small  intestine,  from  whatever 
cause,  as  well  as  the  perforation  resulting  from  such  ulceration,  may 
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explain  the  appearance  of  blood  in  the  fnces.  According  to  Grainger 
Stewart,  amyloid  disease  of  the  intestine  may  cause  hemorrhage. 
Corrosive  poisons,  especially  arsenic,  may  determine  the  presence  of 
streaks  of  blood  in  the  passages. 

The  rupture  of  an  aneurism  of  the  abdominal  aorta  into  the  ali- 
mentary canal  serves  to  explain  some  cases  of  large  hemorrhage  from 
the  bowel.  Aneurism  or  thrombosis  of  the  superior  mesenteric  artery, 
to  which  attention  has  been  particularly  directed  by  Watson  and 
Elliot,  is  a  condition  which  produces  tarry  or  bloody  stools. 

Engorgement  of  the  portal  circulation  from  cancer  or  cirrhosis  of 
the  liver,  or  as  the  result  of  valvular  disease  of  the  heart,  pulmonary 
emphysema,  or  portal  thrombosis,  demands  consideration  as  a  cause  of 
intestinal  hemorrhage.  In  jaundice,  whatever  its  origin,  blood  may 
be  contained  in  the  stools,  as  well  as  in  phosphorus  poisoning.  In 
various  infectious  diseases,  among  them  yellow  fever,  pernicious  ma- 
larial fever,  dengue,  acute  yellow  atrophy  of  the  liver,  sc2>ticffiniiu, 
pyaemia,  and  typhoid  fever  (usually  from  an  intestinal  ulcer),  blood 
in  varying  quantity  and  colour  may  be  a  constituent  of  the  stools, 

Intestinal  hemorrhage  may  be  a  symptom  of  leucainiia,  hajnio- 
philia,  purpura  hsemorrhagica,  and  scurvy.  In  the  occasional  sudden 
diarrhoeal  attacks  of  exophthalmic  goitre,  bloody  mucus  is  sometimes 
{ff««eDt.  Intestinal  hemorrhage  not  due  to  tuberculous  ulceration 
may  appear  as  an  intercurrent  event  in  pulmonary  phthisis.  Finally, 
injuries  of  the  abdomen  and  intestinal  parasites  may  give  rise  to  bleed- 
ing from  the  bowel. 

3.  Most  Frequent  Causes  of  Blood  in  the  Stools. — =It  is  evident 
that  a  decision  as  to  the  origin  of  the  blood  in  a  given  case  can  be 
reached  only  by  a  careful  consideration  of  the  history  and  syinptonis, 
M  well  as  a  painstaking  physical  examination.  It  may  be  of  service 
to  bear  in  mind  that  the  moat  frequent  causes  of  hemorrhage  from 
the  bowel  are  hemorrhoids,  typhoid  fever,  colitis,  and  cancer  of  the 
colon  ;  that  the  most  frequent  causes  of  large  intestinal  hemorrhages 
are  typhoid  fever,  portal  engorgement  from  disease  of  the  heart  or 
liver,  haemophilia,  purpura  hiemorrhagica,  and  rupture  of  an  aneur- 
ism ;  that  the  most  frequent  causes  of  sinoU  hemorrhages  from  the 
bowel  are  hemorrhoids,  injury  to  the  rectum  or  a  rectal  fissure  by 
the  passage  of  faeces,  ukeration  (syphilitic  or  cancerous)  of  the  rec- 
tum, and  intussusception  in  infants  and  children. 

"  Occult "  blood  its  a  term  applied  to  blood  in  the  fasces  (or  stomach 
contents)  which  is  in  such  .*mall  quantity  that  it  can  not  be  recognised 
by  the  eye,  or  is  so  altered  as  not  to  be  identified  by  the  microscope. 
Its  presence  (to  be  determined  by  the  Boas-Weber  test,  p.  133)  pos- 
seoses  the  same  significance  as  macroscopic  gastric  or  intestinal  hcm- 
10 


148 


THE   EVlUENtKS  OK   DISEASE 


orrhage.  It  is  said  (Boxs)  to  be  fount!  eonsinnthi  in  earcinoma  of  the 
gastro-intestinal  tract ;  intermittenthj  in  gastric  or  duodenal  ulcers; 
occasionallif  in  steuodis  (organic  or  spasmodic)  of  the  pylorus;  and  ie 
absent  in  giistritia,  liyperclilorhydria,  hyporaecretion,  and  neuroses. 
In  Boas'  hands  the  preseure  or  ahsence  of  occult  blooding  has  been 
most  valuable  in  differentiating  between  painful  gastric  neuroses  and 
ulcers  of  the  stomach  or  duodenum.  Occult  hemorrhages  are,  by 
other  writers,  considered  to  be  valuable  only  when  associated  with 
symptoms  pointing  toward  one  or  the  other  of  the  diseases  mentioned. 

The  extent  of  an  intestinal  hemorrhage,  and  on  occasion  its  oc- 
currence before  appearing  in  the  stool.s,  may  be  judged  by  the  con- 
stitutional symptoms,  which  are  those  of  internal  hemorrhage  {q.  v.). 

((-)  Mucus  in  small  and  almost  unnoticeable  quantities  is  present 
in  health  in  the  form  of  small  particles  adherent  to  the  faeces.  An 
increased  amount  is  ordinarily  significant  of  a  catarrhal  process  in 
some  portion  of  the  intestine.  If  in  considerable  quantity,  forming 
a  thick  coating  upon  the  faeces,  or  if  the  entire  defecation  is  com- 
posed of  mucus,  it  indicates  inflammation  of  the  mucous  membrane 
of  the  rectum  or  InryB  iHieitline.  If  in  smaller  quantity,  and  con- 
tained in  thin  stools,  or  mixed  and  thoroughly  ditTnsed  through 
faecal  matter,  it  indicates  a  catarrhal  process  in  the  smirU  intestine. 
lIucusH^ontaining  stools  constitute  a  symptom  of  the  variou.s  forms 
of  dysentery,  entero-colitis,  proctitis,  and  impaction  of  faeces.  The 
characteristic  stool  of  intussusception  is  composed  of  bloody  mucus. 
Membranes,  fragments,  or  tubular  casts  composed  of  altered  mucus 
are  voided  in  the  disease  known  as  membranous  enteritis  (mucovs 
colic).  Allied  to  this  disease  are  the  attacks  of  mucous  diarrhcra 
which  may  occur  during  the  coarse  of  exophthalmic  goitre,  and  in 
connection  with  movable  kidney  and  enteroptosis. 

(fi)  Pus  in  the  fseoes!,  if  in  large  c|uantity,  is  indicative  of  the 
rupture  of  an  abscess  (pelvic,  periproctitic,  or  perinephritic)  into  the 
alimentary  canal.  In  smaller  quantities  it  is  significant  of  dysen- 
tery, euleritia,  proctitis,  and  syphilitic  or  cancerous  ulceration  of  the 
rectum  or  colon.  It  may  be  derived  from  the  urethra  or  vagina  as  a 
result  of  a  severe  inflammation  of  their  lining  membrane. 

{$)  Memhranotoi  m/irrds,  not  composed  of  mucus,  are  found  in 
rare  eases  as  the  result  of  a  superficial  necrosis  and  sloughing  of 
the  intestinal  mucous  membrane  which  may  occur  in  the  course 
of  acute  proctitis,  cancer  of  the  colon,  dj-scntery,  and  relapsing 
fever. 

(/)  Fatty  sfoohr  which  may  be  recognised  by  their  oily,  greasy 
appearance,  are  found  in  association  with  obstructive  jaundice  be- 
cause of  the  deficient  absorption  of  hydrocarbons  resulting  from  the 


» 


INTESTINAL  PARASITES 


149 


ibeeoce  of  bile.  Indigestion  or  overfeeding  in  infante  may  gire  rise 
to  fat-containing  stools.  In  the  absence  of  jaundice  or  (in  infants) 
inptired  digestire  capacity,  the  occarrence  of  a  fatty  diarrhoea  should 
fofftst  cancer  of  the  pancreas,  or  pancreatic  calculi  impacted  in  the 
fucreatic  duct. 

\g)  GalMonett,  if  suspected,  most  be  searched  for  by  breaking  up 
the  fiDces  in  a  sieve  while  pouring  water  over  the  mass.  Multiple 
ftones  formed  in  the  gall  bladder  are  faceted,  especially  if  ejected 
HOD  after  their  emergence  from  the  common  duct  and  before  any 
M^Tent  action  is  exert^  upon  them  by  the  intestinal  flnids.  Very 
nrely  a  gallstone  is  found  which,  being  very  small,  non-faceted,  and 
Rambling  easily,  may  be  conjectured  to  have  been  formed  in  the 
mtra-hepatic  ducts.  Gallstones  are  most  commonly  composed  of 
cbolesterin,  in  which  case  they  float  in  water ;  less 
freqaently  of  inspissated  bile  or  calcareous  salts, 
ind  are  heavier  than  water.  The  other  calculi 
found  in  the  stools  are  very  rare. 

lA)  Foreign  bodies,  when  found,  usually  indicate 
childhood,  mental  infirmity,  a  depraved  taste,  or  a 
prrtfe-iaional  freak.  Conversely,  suspect  foreign 
bodies  with  such  patients. 

(0  Intestinal  Parasites  (see  also  Index). — As- 
nnt  lumltricoides. — If  a  cylindrical  worm,  pointed 
It  both  ends,  of  a  yellowish  or  slightly  reddish 
rolAor.aod  varying  from  10  to  30  centimetres  (4  to 
12  inches)  in  length,  is  found  in  the  stools,  it  is  the 
Atraris  lumbricotdes,  or  roundworm  (Fig.  25).  The 
patif-nt  is  usually  a  child  and  the  worm  is  the 
n<Mt  common  human  parasite.  On  inspection  the 
vorm  is  i^een  to  be  transversely  striated  and  to  pos- 
w?  four  longitudinal  bands.  It  exhibits  consid- 
ffable  motility,  and  this  power  of  migration  gives 
riw,  fortunately  in  rare  instances,  to  serious  conse- 
lavnces.  Thus  this  parasite  has  crawled  from  the 
upp^r  part  of  the  small  intestine,  which  is  its 
onlinary  habitat,  into  the  common  bile  duct  and 
the  intra-hepatic  ducts  ;  perforated  the  wall  of  the 
■oicjtine  and  caused  peritonitis ;  crawled  into  the 
Roniaoh,  esophagus,  pharynx,  and  thence  into  the 
Eustachian  tube,  emerging  from  the  external  ear. 
fuiiag  into  the  larynx,  the  worm  has  caused  death  by  asphyxia; 
'"to  the  trachea,  pulmonary  gangrene.  As  a  general  rule,  only  one 
"f  two  are  present,  bat  ft  considerable  number  may  exist  in  the  same 


Fl«.  25.— Ai«o«riB 
lumbricoideb. 

A,  female ;  B,  head ; 
C,  male. 
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patient.     Great  masses  of  these  worms  have  caused  intestinal  obstruc- 
tion.    They  may  or  may  not  give  rise  to  symptoms. 

Oxyuris  verinicnhtris. — White,  threadlike  worms,  -t  to  10  milli- 
metres  {\  to  f  inch)  in  length,  found  in  the  fseces,  or  at  the  anus,  or 

in  the  vagina,  are  the  Oxyuris  vermicu- 
ian'if,  the  thread  or  seat  worm  (Fig.  26). 
They  ocotir  in  patients  of  any  age,  most 
commonly  in  children.  Their  ordinary 
habitat  is  the  reetum  and  colon. 

Tapeworm  x.  —  L  Twiiin  saginata. — 
White  or  yellowish  -  white,  flattened, 
oblong  bodies,  10  millimetres  (|  inch) 
wide,  18  millimetres  (J  incli)  in  length, 
are  the  segments  or  proglottides  of  a 
ribbon-shaped,  jointed  parasite  of  the  class 
of  intestinal  cestodes,  tapeworms  (Fig.  27). 
In  this  country  there  is  a  very  great  prob- 
ability that  it  is  the  beef  tajwworm,  Toi- 
nia  myiniita  or  inediuraneUatu. 

The  T.  xagintita  varies  from  12  to  20 
feet  in  length.  The  head  is  about  2  mil- 
limetres (^1  inch)  in  diameter,  square  in 
shape,  and  possesses  four  large  pigmented 
sucking  disks,  without  hnitklefn.  The  neck 
is  long  and  threadlike,  gradually  enlarging 
and  becoming  segmented,  the  segments 
reaching  their  fiiUest  development  at  or 
about  the  460th,  and  then  containing  ripe 
ova.  Each  segment  contains  both  male 
and  female  sexual  organs.  If  tlie  mature 
segment  is  pressed  between  glass  slides, 
the  uterus  is  seeii  as  a  median  line  with 
15  to  35  lateral  branches.  The  period 
from  the  time  at  which  the  worm  is 
swallowed,  and  attaches  itself  to  the  mucous  membrane  of  the  intes- 
tine to  the  time  at  which  ripe  segments  begin  to  pass  from  the 
rectum  is  from  3  to  3J  months.  The  segments  of  this  worm  possess 
motility,  and  are  not  infrequently  found  in  the  clothing,  having  ex- 
truded themselves  from  the  rectum  between  the  acts  of  defecation. 
The  mature  proglottides  are,  under  favourable  circumstances,  ingested 
by  beef  cattle,  the  ova  are  set  free,  and  the  embryos,  passing  from  the 
stomach  into  the  muscles,  liver,  brain,  or  eye,  become  encysted  larva 
or  cysticerci. 


Fio.  26. — Oxyuris  vermScuUiriJL 

Ay  female  ;  B.  immature  fcautle ; 

C,  luide. 
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2.  Tmnia  KoHum. — If  the  segments  uro  somewhat  shorter  and  nar- 
rower. 8  millimetres  (;>,  inch)  wide  and   1   centimetre  (?   ineh)  in 
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(la.  8T. — Soolex  luid  RojifincntK  ol'  Teniu  m|;iM<i<<i. 

jgth,  and  the  head  of  the  worm  is  but  the  size  of  the  head  of  a  pin, 
on  examination  with  a  power  of  40  diameters  is  found  to  be 


4 


-  -^ 

u, 


Flo.  a«.— Si'oU'X,  ege.  and  ripe  segments  of  Ttenia  totium. 
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provided  mth  hoolMs  as  well  as  suckers,  it  is  tFie  pork  tapeworm, 
the  Tmnia  solium  (Fig.  28).  This  worm  varies  from  G  to  12  feet  iu 
length,  and,  with  the  exceptions  noted,  is  similar  iu  appearance  to 
T.  nagi'naia.  The  uterus  possesses  fewer  (H  to  14)  lateral  branches 
than  the  previous  variety.  It  is  eaten  by  and  boeoines  eiioyifted  in 
the  hog,  which  is  then  referred  to  us  "measled."  It  is  the  common 
tapeworm  of  Europe. 

If  mw  or  imperfectly  cooked  beef  or  pork  is  eaten  by  men,  the 
still  living  larvae  are  liberated,  and,  attaching  themselves  in  the  intes- 
tine, begin  the  adult  stage  of  existence. 

T.  stKji/iiita  and  7'.  stili'uin  are  the  only  tapeworms  of  clinical  and 
pathological  interest  which  arc  ordinarily  found  in  this  country. 

BothriovephalnH  hit  us. — This  worm  (Fig.  29),  most  common  in  the 
lake  regions  of  Europe,  varies  from  15  to  30  feet  in  length.     The 

head,  which  measures  3  milli- 
nivtres  long  by  1  millimetre 
broad,  has  two  grooves,  prob- 
ably suckers,  upon  eacli  of  the 
broader  surfaces.  A  short  neck 
passes  at  once  into  the  body  seg- 
ments. The  full-grown  proglot- 
tides are  nearly  square  and  show 
the  seeual  organs  in  the  centre. 
The  uterus  presents  as  a  me- 
dian dark  line  witli  4  to  G  lat- 
eral branches,  causing  a  star,  or 
rosette  appearance.  Infection 
probably  occurs  through  eating 
insufficiently  cooked  fish,  espe- 
cially the  pike. 

Ankyhst&ma  duodenaU,  a 
member  of  the  Strong  if  hides, 
is  most  often  met  with  in  Egypt, 
some  European  states,  and  Ja- 
maica. A  variety,  the  Unn'n- 
Tto.  29.— lliaid  of  Bothriocfphaiiu  hiiis,  much  aria  itmtricana  (Figs.  30-34), 
iiLugniiifa.    To  till- right  t),«i.e..d.»i«k,und    jj^g  jjggn   identified    by  Stiles 

aa  the  cause  of  many  of  the 
severe  anemias  frequent  in  the 
"  sand  belt "  districts  of  the  Southern  States.  With  the  exception  of 
the  mouth  the  same  description  covers  both  varieties.  In  length  it 
varies  from  6  millimetres  in  the  male  to  18  millimetres  in  the  female, 
both  figures  being  extremes.     The  head  is  dorsal,  the  month  being 
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armed  with  one  prominent  dorsal  conical  tooth  projecting  into  the 
buccal  cavity.     This  serres  to  distiuguish   it  from  Ankylostoma 


Fis.  SO.~-SbcwiDg  actual  siz«  or  male  Hod  rerualc  Hneinarim  (X.  J.  Rinilb). 

duoderutUy  which  has  four  teeth.  In  the  female  the  tail  tapers 
bluntly,  while  in  the  male  it  spreads  out  into  a  three-lobod  bursa. 
The  ova,  in  which  form  the  para!»ite  is  fommnnly  found  in  the  fseces, 
are  oval,  and  average  .03  X  .O.i  millimetres  (Fig.  34). 
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Fio.  81. — Lateml  view  of  ce|ihaJi<'  end  of  Vitcinaria  amfrifana.  it,  Buccal  ctivity;  b,  oral 
papillv  ;  c,  chitinnu»  cnpnulc  ;  d,  vctitrul  luuectt ;  e,  latorni  lancctn  ;  /,  ilnrbal  oitilcul 
tooth,  witii  igi  its  posterior  exiuiiitioii  rfciifon-iiiK  purt  I'ffuio-ule ;  h,  interior  of  csuplia- 
fun;  it^  chirini>u»  wall  coutlnuoun  with  tlie  pli»ryiittco\  tetlh  «t>«vc  ;  i,  nmm-ular  wall  iil 
esophagu?:  j,  «M>phii4;vHl  ^Uiids  opeitinK  into  (ho  phiiryii?c ;  ib,  ourvical  |cla]id«  opening 
exterually  at  cervical  pnpillie-,  {,  m,  lrilob«d  valvular  opuniug  of  esopbagUK  iulu  hitvn- 
tiiae;  n,  muiiouUu'  layer  of  body  wall ;  o,  cuticle  (A.  J.  .Smith;. 

A  rariety  of  other  parasites,  including  Trichina  Spiralis  and 
AnpttiluUa  Intestinal  is,  occasionally  appear  in  the  faeces.  The 
reader  is  referred  to  special  works  for  their  idi-ntificatioii.  Trichina 
has  been  shown  by  Brown  to  l>e  associated  with  marked  cosino- 
philia  {q.  v.). 

0)  y^getiiU  para«itM. — A  generous  flora  is  present  in  the  faeces 
at  all  times,  but  the  forms  of  principal  pathologiral  interest  include 
these  bacteria:  Spirillum  (of  Asiatic  cholera);  Bacillus  tt/phostts; 
Bacillus  lubercnlnsis ;  Bacillus  dt/senterim  (Shiga's) ;  and  Bacillus 
a^^o/fenes  c/ipsulattis.     Bacillus  colt  communis,  profeus  vulgaris,  and 


Flo.  88. — Ovtt  ftnd  embryo*  of  Vneinaria  nmericana.    a,  unicellulur  ovum  ;  6,  r.  d,  e,  ov% 
fihowinK  various  atages  ot'  ftegniuiiUtioti ;  /,  g,  ovu  contuinuiK  larval  uncinarir;  h.  p»- 
culiarly  sliuped  ovum ;  i,  larvnl  worm  JuHt  cmer^red  froiti  shell ;  j,  l«rv«  extemlod  after 
emergence  (A.  J.  Smith). 
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Kio.  34. — Posterior  extpcniity  of  feinulo  UHeinaria  amerieaua,  viewed  vuiitro-laternllr,  show- 
ijiie  aiml  opi;riing  ox|iaiuled ;  a,  nonl  pu|iillie,  sliowiatt  omnll  oliitinoiis  tlpx  [  A.  ■1.  Smit)i ). 


(k)  Pohfpi  which  have  become  detached  from  the  rectum  or 
intestine  may  he  passed  in  the  fteces. 

(/)  The  inviiginated  segment  of  hnwsl  in  intussusception  eome- 
times  sloughs  away  and  is  passed  per  rectum. 

(wi)  Xerrotic  ^hiighm  from  tumnurs  or  inflammatory  processes 
involving  the  intestinal  wall  sometimes  appear  and  must  bo  differen- 
tiated from  masses  of  undigested  meat. 


V.    TRINATION 

The  diagnostic  information  to  be  derived  from  the  chemical  and 
mirroscopical  examination  of  the  urine  [q.  i\)  is  discussed  elsowhere. 
We  consider  hen'  the  sif^nili'^anoo  of  abnormalities  nf  urination— i.  e., 
d^'suria  (painful  urination),  difficult,  slow,  or  frequent  urination, 
incontinence,  retention,  and  suppression  of  urine. 

Dysuria.— Under  painful  micturition  or  dysuria,  one  iircludes 
VPfiiraf  (efieiiiniis,  a  persistent  inelinution  to  iirinuto,  accompanied 
by  painful  straining;  and  sfranguri/,  the  performance  of  urina- 
tion by  a  spasmodic  and  painful  effort — the  former  term  laying  a 


156 


TUE  EVIDKNCKS  OF  DISEASE 


greater  stress  upon  tlie  presence  of  a  continuous  desire  to  erapty  the 
bladder. 

The  diagnostic  indications  of  dysuria  relate,  with  Bonie  excep- 
tions, to  local  disease,  as  follows: 

Pain  and  burning  during  the  act  of  urination  may  be  caused  by  a 
too  acid  nnd  concentrati'd  urine,  as  in  some  lithtemic  cases,  or  for  a 
similar  reason  may  be  symptomatic  of  acute  nephritis.  The  urine 
may  have  bcconie  irritant  in  consequence  of  tlio  ingestion,  or  absorp- 
tion through  the  skin,  of  cuntharides  or  turpentine,  or  such  condi- 
ments an  mustard,  pepper,  and  horseradish. 

Cystitis  is  tlie  most  frequent  of  all  the  morbid  vesical  conditions 
producing  severe  dysuria.  Discomfort  in  voiding  urine,  as  one  of 
numerous  associated  symptoms,  is  not  an  uncommon  subjective 
complaint  in  neurotic  women  (neuralgia  of  the  bhnlder,  irritable 
bladder),  and  is  eomctiincs  accompanied  by  vesica!  pain  and  epuam. 
Cancer,  polypoid  or  fungoid  groAvths,  tuberculous  disease  or  ulcera- 
tion of  the  bladder,  may  also  be  suspected,  but  vith  much  less 
probability  because  of  their  comparatively  infrequent  occurrence. 
A  stone  in  the  bladder  or  a  sjindlike  deposit  of  calculous  material 
should  not  be  forgotten  as  a  source  of  vesica!  irritation,  the  former 
especially  if  there  is  a  history  of  sudden  stoppages  of  the  stream  of 
urine,  with,  in  a  male,  considerable  pain  in  the  head  of  the  penis. 

Certain  urethral  conditions  also  are  suggested  by  dysuria,  such 
as  urethritis,  simple  or  goni>rrhoBal ;  chancre  or  old  stricture  of 
the  urethra;  and,  in  association  with  variola  or  varicella,  the  pres- 
ence of  vesicles  in  the  urethra.  The  prostate  gland,  if  inflamed, 
hyper trophied,  or  cancerous,  may  be  the  cause  of  painful  micturi- 
tion. 

In  women,  dysuria  may  bo  indicative  of  a  prolapsed  uterus,  cancer 
of  the  cervix,  acute  metritis,  pelvic  peritonitis  and  abscess,  particu- 
larly if  there  are  adhesions  preventing  tlie  complete  co!lupse  of  the 
bladder,  in  which  case  the  greatest  pain  is  felt  toward  the  end  of 
micturition.  It  is  sometimes  associated  with  the  various  forms  of 
dysmeiiorrhoja;  and  vesical  tenesmua  with  a  discharge  of  mucus  may 
occur  in  connection  with  paro-xysms  of  mucous  colic  (membranous 
enteritis).  In  a  recent  case  of  the  latter  disease  in  my  wards  at  the 
Methodist  Episcopal  Hospital  there  was  so  much  vesical  tenesmus 
with  a  discharge  of  bloody  mucus  that  su.spicions  of  malignant  dis- 
ease were  enterta'.ncd,  but  a  cystoscopic  examination  by  Pilcher,  of 
the  surgical  staff,  showed  nothing  but  a  coating  of  mucus  on  the 
inner  lining  of  the  organ.  A  sudden  attack  of  painfu!  and  spas- 
modic urination  may  be  a  vesical  crisis  of  locomotor  ataxia. 

Inllamed  hemorrhoids,  perineal  abscess,  acute  proctitis,  and  acute 
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{f*re  not  iiifreqncDtly  ocoumpanied  by  reflex  dysuria  and 
eetnuB. 
Difficult  or  Slow  UrlBation. — Any  condition  or  lesion  which  nar- 
CDW:!  the  lumen  of  the  urethra  or  impairs  the  rauHCular  power  of  the 
Uaddcr  walU  will  give  rise  to  slow  or  ditticult  urination,  and  perhaps 
to  »  diminution  in  the  size  of  the  stream.  Such  a  symptom,  conse- 
quent iy,  leads  to  a  guapicion  of  a  tight  prepuce,  a  un'thral  stricture, 
an  enlarged  or  int^amed  prostate  glaud,  or  a  loss  of  tone  of  the  blad- 
der, the  latter  from  overdistention  or  disease  of  the  nervous  uicehan- 
iam  concerned  in  the  act  of  micturition. 

Frequent  Urination. — Many  of  the  conditions  which  are  respon- 
sible for  dysuria  {(/.  v.)  are  also  atteniled  by  an  abnormal  frequency 
of  urination,  particularly  diseases  of  the  bladder. 

The  cause  of  a  too  frequent  desire  to  empty  the  bladder  is  occa- 
sionally found  in  some  abnormality  of  the  urine — e.  g.,  a  too  concen- 
»trated  urine,  azoturia  (an  excess  of  urea),  lithuria  (an  excess  of  uric 
•cid  and  urates),  and  the  presence  of  irritant  substances.  So  also 
with  the  opposite  condition  of  an  abnormal  increase  in  the  amount 

I  of  urine  (y.  v.). 
A  frequent  deeire  to  urinate  is  a  reflex  symptom  of  the  passage  of 
a  renal  calculus  through  tlie  ureter,  and  if  the  stone  becomes  im- 
pacted in  the  ureter  this  annoying  eytiiptoni  contiuuoa.  It  is  also 
associated  with  some  cases  of  pyelitis.  Finally,  frequent  urination 
may  precede  an  ague  fit,  accompany  an  attack  of  angina  pectoris, 
and  constitute  a  symptom  of  sunstroke. 
■  The  more  or  less  constant  dribbling  of  urine  in  some  cases  of 
retention  should  not  be  mistaken  for  simple  frequency  of  urination. 
Palpation,  percussion,  and,  if  necessary,  the  catheter  should  bo  em- 
ployed in  order  to  determine  that  the  bladder  is  empty. 

Inoontinence  of  Urine. — An  inability  to  control  the  escape  of  urine 
from  the  bladder,  or  the  passing  of  it  unconsciously,  is  due  either  to 
contraction  of  the  detrusor  (longitudinal)  muscular  layer  of  the 
bladder,  or  to  relaxation  or  paralysis  of  the  aphineters.  If  both  are 
paralyzed,  it  leads  to  retention  pins  incontinence,  manifested  by  dis- 
tention of  the  bladder  with  constant  dribbling.  If  the  compressor 
muscle  is  paralyzed,  and  the  sphincter  is  contracted  or  the  urethra 
obstructed,  retention  alone  ensues. 

Involuntary  or  unconscious  passing  of  urine  may  be  the  direct 
result  of  all  conditions  which  annul  or  inli-rrupt  the  ordinary  and 
normal  voluntary  control  exercised  by  the  brain  over  the  act  of  mic- 
turition. These  conditions  may  pertain  (1)  to  the  bruin  itself,  or  (2) 
to  that  portion  of  the  cord  which  puts  the  brain  in  relation  with  the 
resical  centres. 
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(1)  The  conditions  or  Icaiona  which  annul  conscious  cerebral 
activity  arc  :  all  forms  of  coma  (lipoplectic,  alcoholic,  epileptic,  espe- 
cially the  nocturnal  form  of  the  latter) ;  idiocy  and  some  varieties  of 
insanity ;  sunstroke ;  shock ;  and  the  poisons  of  certain  infectious 
diseases,  such  as  severe  diphtheria,  typhus  and  typhoid  fevers,  and 
the  typhoid  state  from  whatever  cause. 

(2)  The  lesions  whicli  interfere  with  conduction  to  and  from  the 
vesical  centres  in  the  sacral  segments  are  :  injuries  and  tumours  of  the 
cord,  intraspinal  hemorrhage,  transverse  myelitis,  spinal  meningitis, 
and  locomotor  ataxia,  provided  that  the  lesion  does  not  destroy  the 
vesical  centres.  If  the  reflex  arc  is  abolished  by  the  siinie  lesions 
affecting  the  centres,  total  paralysis  of  the  bladder,  with  retention 
and  dribbling,  will  result.  If  the  }iaraJy8is  be  partial  there  is  partial 
retention,  with  occasional  voiding  or  accidental  escape  of  the  urine 
with  any  sudden  muscular  effort.  From  a  diagnostic  standpoint,  the 
presence  of  vesical  disturbance  militates  against  amyotropliic  lateral 
sclerosis,  poliomyelitis,  and  multiple  neuritis,  as  distinguished  from 
myelitis  and  locomotor  ataxia,  in  which  bladder  symptoms  are  more 
or  less  prominent. 

lueontinence  of  urine  may  be  due  to  an  increased  reflex  excita- 
bility of  the  nervous  mechanism,  of  which  nocturnal  enuresis  is  an 
example.  Under  such  circumstances,  and  especially  if  an  unusual 
irritation  is  present,  the  urine  is  passed  involuntarily,  usually  during 
sleep,  when  the  normal  cerebral  control  is  in  alteyance  ;  sumetimes 
during  waking  hours  when  the  mind  ia  profoundly  engrossed.  The 
sources  of  local  irritation  which  sliould  be  sought  for  are  ascarides 
(seat  worms),  cystitis,  vesica!  calculus,  pliitnnsis,  contracted  meatus, 
balanitis,  and  concentrated  or  diabetic  urine.  It  may  also  be  caused 
by  general  weakness  of  the  nervous  system,  or  the  reflex  irritation 
due  to  dentition.  In  women  a  relaxation  of  the  pelvic  floor,  asso- 
ciated with  cystocele,  is  a  common  cause  of  incontinence. 

Increase  of  the  iutrapelvic  pressure,  combined  with  lack  of  tone 
of  the  vesical  sphincters,  may  produce  incontinence,  as  in  the  leakage 
of  urine  during  a  paroxysm  of  pertussis  or  otiier  cough,  sneezing, 
laughing,  or  mu.scular  effort.  Ilydroeyanic-acid  poisoning  is  attended 
with  the  involuntary  discharge  of  urine. 

As  with  frequent  urinatSou,  so  with  incontinence,  the  possible 
presence  of  an  overdistended  bhidder  should  not  be  overlooked. 

Retention  of  Urine.— .Vs  previously  stated,  retention  may  alter- 
nate or  coexist  with  incontinence  of  urine  or  frequent  urination. 
Tlie  same  injuries  and  diseases  of  the  cord  which  cause  the  latter 
two  will  also  produce  retention.  It  is  met  with  in  all  forms  of  coma, 
in  typhoid  fever,  and  other  febrile  or  non-febrilo  diseases  in  which 


the  typhoid  state  occurs,  in  peritonitis  (pelvic  or  general),  and  very 
seldom  it  arises  from  diphtheritic  paralysis.  In  women,  aside  from 
parturition,  which  is  not  inconsistent  with  the  regular  voiding  of  a 
portion  of  the  retained  urine,  the  must  common  cause  of  retention  is 
hysteria. 

Atony  of  the  bladder  consequent  upon  an  undnly  long  postpone- 
ment of  micturition  leads  to  brief  retention  upon  attfiiipting  to 
urinate,  usually  overcome  without  catheterization,  unless  the  prostate 
gland  is  enlarged.  In  the  infant,  irritating  urine  may  cause  so  much 
pain  during  urination  that  after  one  or  two  trials  the  child  will 
refrain  from  so  doing  as  long  as  possible.  In  elderly  men  prostatic 
enlargement  is  the  most  frequent  cause  of  retention.  Stricture  of 
the  urethra,  urethritis,  impaction  of  a  calculus  in  the  urethra, 
usually  near  the  meatus,  cystitis,  or  tumours  of  the  bliiddor  produce 
it,  and  the  lodgment  of  a  calculus  in  the  ureter  may  by  reflected 
irritation  cause  a  spasm  of  the  vesical  sphincters. 

(/)  Suppression  of  Drine. — When  for  any  reason  urine  is  not 
;reted  by  the  kidney,  or,  if  secreted,  does  not  reach  the  bladder,  it 
coastitutes  anuria,  or  suppression  of  urine.  Anuria  must  be  sepa- 
rated from  retention  by  using  the  catheter  and  finding  the  bladder 
empty. 

Anuria  not  infrequently  shows  a  striking  absence  of  symptoms. 
In  other  cases  uraemia  {q.  v.)  supervenes.  In  persistent  total  anuria 
death  usually  occurs  within  13  days.  Total  suppression  of  urine  is 
rather  rare.  Ordinarily  a  small  quantity  is  secreted,  but  so  small 
that  it  practically  constitutes  anuria. 

The  various  conditions  and  diseases  which  may  be  attended  by 
suppression  of  urine  are  as  follows  : 

In  acute  congestion,  acute  nephritis,  the  terminal  stage  of  chronic 

nephritis,  renal  abscess,  hydronephrosis  and  pyonephrosis  anuria  may 

exist  Iwcause  of  interference  with  the  secreting  tissue  of  the  kidney. 

poisoning  by  lead,  turpentine,  cantharides  or  phosphorus  and,  very 

fly,  the  inhalation  of  ether,  may  cause  it.  It  may  be  due  to  the 
prolonged  watery  drain  from  the  blood  in  Asiatic  cholera  and  cholera 
infantum,  and  is  a  possibility  in  cholera  morbus  ;  so  also  with  col- 
lapse or  shock  from  injuries,  operations  (espceiully  those  involving 
the  urinary  tract  in  the  aged),  or  gastro-intestinal  perforations. 

Yellow  fever,  typhoid  fever  and  the  typhoid  sttite,  the  tenninul 
stage  of  acute  yellow  atrophy  of  the  liver,  periucious  malarial  fevers, 
the  terminal  stage  of  sunstroke,  and,  infrequently,  peritonitis,  may 
conduce  to  a  cessation  of  the  urinary  function,  presumably  by  caus- 
ing hypersemia  or  disturbed  innervation  of  the  kidneys. 

A  curious  condition,  due  to  disturbed  innervation,  is  the  anuria 
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of  hysteria,  which  may  be  so  prolonged  as  to  evoke  uraemic  symp- 
toms. More  frequently  the  coudttion  is  that  of  retention  rather  than 
suppression.  This  diiignosis  should  be  made  with  great  caution,  and 
is  to  be  based  on  well-marked  associated  symptoms  of  hysteria.  While 
not  intending  to  classify  hysteria  with  malingering,  it  is  here  conven- 
ient to  speak  of  those  cases  of  feigned  aiuiria  which  every  hospital 
physician  sees.  A  successful  device  for  detecting  this  trick  is  to 
catheterize  at  a  certain  hour,  and  2  or  H  hours  after,  when  the  patient 
least  expects  it  and  has  made  no  prepiinition  for  it,  to  use  the  cathe- 
ter again. 

Rare  causes  of  anuria  are  thrombosis  of  the  inferior  vena  cava 
and  of  the  renal  vein.  This  condition  is  remotely  conjecturable  if 
there  lias  been  an  injury  of  the  kidneys,  with  blood,  albumin,  and 
casts  in  the  urine,  followed  by  diminution  and  suppression. 

Obstructive  supprexKion  embraces  al!  conditions  in  which  one  or 
both  ureters  are  occluded  by  outside  pressure  or  obstacles  within 
their  himen.  Pressure  from  the  outside  may  result  from  an  intra- 
abdominal tumour,  or  a  large  anenrlsm  of  the  abdominal  aorta,  or 
cancer  of  the  bladder  involving  the  ureters  at  their  entrance.  Obstruc- 
tions within  the  ureter  when  present  are  usually  impacted  calculi. 
Both  ureters  may  bo  ob(*trueted  at  the  same  time.  If  only  one  ureter 
is  occluded,  anuria  may  still  follow  because  the  opposite  kidney  is  dis- 
eased or  absent.  Such  cases  are  not  extremely  rare,  two  instances 
having  romc  to  my  knowledge  within  the  past  year. 

In  distinguishing  between  obstructive  iind  non-obstructive  sup- 
pression, if  any  urine  at  al!  is  passed  some  aid  may  be  derived  from 
the  urinary  examinution  ;  a  tiigh  specific  gravity,  blood,  albumin, 
and  casts,  favmiring  the  imn-ohstructive  form,  while  a  normal  specific 
gravity  and  the  absence  of  aluiornnil  constituents  argues  for  ureteral 
obstruction.  The  recent  advances  in  cystoscopy  and  ureteral  cathe- 
terization arc  of  much  service  in  the  diagnonis  and  treatment  of  some 
forms  of  renal  (liscasc,  provided  the  requisite  skill  ran  be  secured. 


Vt.    SVMl'TOMS    HKLON'GINCJ    TO   THE   GENITALIA 


1.  Males. — The  genital  symptoms  of  somewhat  general  diagnostic 
value  which  occur  in  the  male  are  urethral  discharges,  priapism, 
pendulous  testicles,  varicocele,  spermatorrhoea,  impotence,  and  mas- 
turbation. 

{a)  Urfthral  Discharges. — Discharges  from  the  urethra  may  be 
due  to  a  concealed  initial  lesion  of  syphilis,  simple  or  gonorrhopal 
urethritis,  or  gleet,  and  inflammation  of  the  prostate  gland.  A  thin 
mucous  discliarge  may  be  caused  by  excessive  or  ungratified  sexual 
desire.    From  the  medical  standpoint,  urethral  discharges  may  have  a 
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Hh*.  '''■i--rrt.'-i.-^      .-    ■•-.-  -  T-T.'*:    r-TT?*  -•  gnni!":K  rr   ptntn— iip%i    "irij— i: 
i'>!  Prvss-i*-'- — r*r:'j.'ij'-*i£     re  binimLkl^  ^^iiusir   ^ri-ni'ii    if 

dt-r.  brr»rr:r- T  by  ■:?  -^  Te":»sii:*  risuL  ZTniiE^aiffiik.  Tr»racriia.  nr 
idhrPrr.:  j'r>r'<-:Te-     I"  tlaj  :»!■  *  rrn.3n.1aL  if  j*uii«riLJi;c  iy  •anniajriijtia. 

or  thr  imt*t;«:»r.  fr ;-=.  i*5ik"  "w  :csjs  it^'anii^  any  le  ?^«n*ini5hrtt  5(r 
h.  It  ii  an  <:«c-.-*5i-i-i:-fcl  ?7z:.i«".:«l  :-f  o-TLTiis  ;?em;at  laiL  jnniiiur 
in-i  dis**s»-s  of  'tie  «T«-r^  r-i-rL  iif  h.  HT-^'-^iis  jaii  fqmuL  Tttrnmirrja. 

thf  c*T*-l>r".",ttiE_  It  U  »;  nnr~  1.  T-rriL-:c_-  •—  .-  mjiHtrnr*  FrnTnini 
of  in  rpi'-ri'ti-;-  fr-iriir<r.  iT-tj  -rn  -J-  1  i;.-:  jzJr-r-ii'tn  «=iaE  jr  jk>ii'*- 
niu.  of  ^  w**ka'  dcT»Ti»:-r.  :-  -t  rrkSf.  I"  31U.7  kaii  !«  ir<!!^ac  ai 
hydrvphobift.  t*-tAr.':i«.  ^^-"--J  —  '-^''i'-i^  ^'-Z-n^.  tsii  k  aimnrrmu* 
f»as«^l  l»y  ai<;-»>L<-liv-  or  ~- 1  'l^.  r  i  •emr*. 

c-ompontnts  of  th*-  fT«rrr_»-.:  :-.ri  ki.i  •..r.T-ij::_ -m*  iZJiTntr  laif 
t*stkle*  to  droC'p  n'^Azikj.  riij  :«f  fc  fTr.!-:-;-:!  :'  :>.*'.  jb^  vaf^'ivasit 
(wpeiially  if  a-tt-L-itr-i  w.-.':.  i:f:r=Li:.:rri-;r-A  .  ri.-riiaT*  kxe»^  ^liij- 
gem*,  and  conditions  of  ir'i-.tj  „-.  zi-r:TL.  Z"  ^  *J:i«:  ^RsHiaj:  zl 
(Tunetion  with  the  impoic-r.-:*  T*^zL-r- z  fri'C  '.•:•:'•.'& :«r  tM*TTt  jsui 
dulx-te^  mellitns. 

(<f)  Varirtj<^tJ/: — This  Is  *  <:<«::i:::i  :-  -rr.  :i  -.i-*  <5«naca:  t^o^ 
ire  enlarged  and  Tari'0«r.  I*,  niij .;.;-. :ir  _:.  irz  ♦—  "jt  :irrT3LSLUi:i» 
tf»  (r)  and  is  sometime?  afs-xiate-i  in:*:  •L.~z.Tt^J-~z^  aaii  rrprtiirc- 
driaiiis. 

it)  Spfrmatorrhira. — In  a  continent  isdiridaal  i£T<4ia:jeT  «aJs- 
rions  during  sleep,  if  oecnrring  at  irregular  imeTraSs  of  i  :o  *  ▼*»Ti». 
»«•  quite  normal.  If  these  discharges  are  halihtiaCT  aiMV-  f«t;-w*z-_ 
t  or  :i  limes  a  week  or  perhaps  every  nighu  a  pathotogkaZ  ■wc.i:::::. 
"•ti't*.  If  the  emisi^ioiis  occur  without  erecticou  tuKx-nsifk-^y  v:  '-~ 
|«tifnt.  in  the  davtime  or  while  straining  at  stooL  their  pik: bcZ-ifri  ::tZ 
ih»rifter  is  very  marked. 

Before  accepting  the  sUtement  of  a  patient  that  he  has  sf-ensik:- 
orrhoai,  esi>eciallv  if  he  has  Ijeen  terrorized  by  the  peruial  of  •;:!*:£ 
litemtare,  the  history  should  be  gone  over  carefully.  He  no;  ;nfr~ 
(|U(-ntlT  l>e!ioves  that  a  heavy  phosphatic  sedunent  in  the  urine  or  a 
tliin  mucous  di«charge  due  to  prostatic  or  other  irriution  is  escaping 
Kmea.    Occasionally  there  is  a  fixed  deliuion  that  clear  and  normal 
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urine  is  the  constant  carrier  of  the  testicular  fluid.  A  chemical 
examination  of  the  urine  will  prove  the  nature  of  the  phosphatic 
deposit,  and  a  mioroscopical  examination  the  presence  or  absence  of 
spermatozua. 

Spermatorrhoea  is  variously  indicative  of  self-abuse,  excessive 
coitus,  sexual  neurasthenia  as  cause  or  consequence,  and  the  early 
stage  of  locomotor  ataxia,  Sedentary  habits,  an  habitually  loaded 
rectara,  ascarides,  and  tlie  too  free  use  of  condimenta  and  alcoholic 
liquors  may  be  responsible  for  the  slighter  degrees  of  this  sjTnptom. 

Very  often  in  these  cases  tliere  is  mental  ilei)res»ioti,  debility,  lack 
of  energy,  and  a  persistent  brooding  over  a  condition  which  is  sup- 
posed to  Iw,  and  sometimes  from  this  very  fact  becomes,  incurable. 
The  nrine  is  apt  to  be  of  high  specific  gravity,  acid  and  containing 
oxalates,  or  alkaline  with  a  deposit  of  phosphates. 

(/)  Ijiipotewe. — An  inability  to  perform  the  act  of  coitus  is  a 
comnion  and  sometimes  an  early  sign  of  diabetes,  and  is  usually  pres- 
ent in  the  later  stages  of  locuinottir  ataxia  or  oIIut  dist-ases  of  the 
spinal  cord  in  which  there  is  involvement  of  the  bladder  and  rectum 
or  anaesthesia  of  the  ghms  penis. 

There  is  an  impotence  vs-hich  is  piirely  psychical,  emotions  of  fear, 
shame,  or  lack  of  coufidence  interfering  with  the  normal  action  of 
the  nervous  mechanism,  erection  failing  to  occur,  or  ejaculation 
taking  place  prematurely.  Impotence  may  come  on  at  an  unusually 
early  age,  altliougli  there  ia  no  strict  dividing  line  of  years,  in  those 
who  have  practised  excessive  venery  or  self-abuse. 

(ff)  ManturlMfion. — Modern  writers  attribute  much  less  pathogenic 
power  to  this  habit  tiian  do  those  of  20  or  3Q  years  ago.  Its  etfeets 
are  practically  those  of  excessive  coitus.  It  may  be  a  symptom  and 
not  a  cause  of  insanity  and  sexual  jjerversion.  On  the  other  hand, 
excessive  masturbation,  like  excessive  veuerv,  may  cause  sexual  neu- 
rasthenia, and  hypochondria,  fipermatorrha*a,  pendulous  testicles, 
♦'  nervousness,"  debility,  and  palpitation  of  the  heart.  Little  impor- 
tance is  attached  to  onaJiism  and  excessive  coitus  as  causes  of  loco- 
motor ataxia  and  otlier  organic  diseases  of  the  spinal  cord. 

As  the  majority  of  boys  practise  this  habit  until  enlightened  con- 
cerning its  evils,  it  should  be  suspected  in  cases  exhibiting  anonmloua 
nervous  symptoms  without  other  uppreeiable  cause.  There  is  no 
characteristic  expression  of  the  face  whicli  will  betray  the  onanist. 
If  he  ia  aware  that  he  is  doing  wrong,  the  facial  expression  will 
simply  correspond  to  that  of  a  conscious  wrongdoer. 

2.  Females.— The  syniptoms  pertaining  to  the  female  genitalia 
•which  possess  a  general  medical  interest  are  vaginal  discharges, 
amenoirhcsa,  dysmenorrboaa,  menorrhagia,  and  metrorrhagia. 


GENITAL  SYMPTOMS— FEMALES 
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(fl)  Vaginal  Discharges. — Aside  from  its  constant  presence  as  a 
Bjmptom  of  various  pelvic  disorders,  leueorrhn^ii,  the  most  common 
of  vaginal  discharges,  may  be  a  symptom  of  antemia  and  debility 
from  sundry  causes,  as  fatigue,  deficient  food  supply,  phthisis  pul- 
monalis,  and  overlong  lactation.  An  offensive  serous  or  purulent 
discharge,  tinged  or  not  with  blood,  is  a  frequent  symptom  of  carci- 
noma uteri,  and  in  the  absence  of  pelvic  pain  may  give  tlie  clew  to  an 
obscure  anaujiiuand  debility.  In  children,  a  discharge  from  the  geni- 
.^hds  may  be  due  to  a  vulvitis  or  vaginitis,  usually  the  former,  caused 
■  tbe  mignUion  of  ascarides  from  the  rectum  and  the  irritation 

nent  upon  their  presence. 
(i)  Anifnorrhwa. — Omitting  the  menopause,  pregnancy,  imper- 
forate hymen,  and  congenital  absence  or  imperfect  development  of 
essential  organs,  cessation  of  the  menses  is  almost  invariably  depend- 
ent upon  some  abnormal  condition  of  the  blood  or  nervous  system, 
or  both. 

It  may  otTur  as  a  symptom  of  grave  hysteria  and  melancholia  or 
other  insanities,  or  be  due  to  stroi»g  emotions  (fear,  grief,  worry) 
which  interrtipt  tlie  normal  nervous  balance,  or  to  a  change  of  sur- 
roundings and  occupation,  of  which  the  amenorrhopa  sequent  to  a 
sea  voyage  is  an  example.  Mental  overwork  in  schoolgirls  is  some- 
times responsible  for  the  absence  of  the  menstrual  How,  so  much 
nerve  force  being  expended  in  one  direction  that  other  functions 
t  suffer. 

Aniemia,  associated  with  a  weakened  nervous  system,  is  the  con- 
dition most  commonly  productive  of  amenorrhoea.  Chloro-anafniia 
and  phthisis  pulmonalis  are  the  underlying  causes  most  freijucntly 
encountered,  the  antemia  and  malnutrition  attending  these  maladies 
lieing  of  such  a  grade  that  the  additional  loss  due  to  menstruation 
can  not  be  afforded.  Indeed,  the  amenorrhoea  of  these  and  other 
diseases  ia  a  conservative  consequence,  and  not,  in  opposition  to  a 
natural  false  logic  on  the  part  of  patients,  a  cinisal  fa<'tor.  For  a 
similar  reason,  amenorrhoea  may  be  indicative  of  chronic  ucpliritie, 
diabetes,  tuberculosis  of  the  kidney,  the  cancerous,  malarial,  or  satur- 
nine cachexiie,  chronic  mercurial  poisoning,  morphine  addiction, 
and  leucaemia.  It  is  not  infrequently  due  to  the  ana-mia  which  at- 
tends gastric  ulcer  and  convalescence  from  tyi<hoid  fever  and  tho 
nthemata.  Scanty  menstruation  with  recurring  amenorrlia?a  is 
her  common  in  ol>e8e,  anaemic  patients — the  "  fat  ansfmics." 
(<r)  Dgsinenorrhven. — Of  the  recognised  varieties  of  dysnienorrhooa, 
the  neuralgic  form  only  is  of  direct  medical  interest,  as  it  is  not  asso- 
ciated with  pelvic  lesions  but  is  part  and  parcel  of  a  general  neurotic 
condition  or  a  manifestation  of  some  constitutional  or  blood  disorder. 
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The  pain  of  neuralgin  dysmonorrhcea  is  sompwhat  chanicteristic. 
It  is  paroxysmal  and  radiating  like  the  neuralgias,  with  its  greatest 
intensity  in  the  hypogastriiim,  passing  to  one  or  the  other  iliac  region, 
whence  it  slioots  down  the  corresponding  thigh.  It  begins  before 
the  flow,  and  may  stop  or  continue  after  the  flow  is  established.  It 
bears  no  relation  to  the  amount  or  character  of  the  menstrual  loss, 
and  there  are  none  of  the  usual  symptoms  or  physical  signs  of  pelvic 
lesions.  In  cases  of  suQicient  severity  to  call  for  treatment,  a  more 
or  less  neuropathic  diathesis  is  almost  inTariably  found.  There  is 
apt  to  be  a  hyperfeathetic  condition  of  the  skin  of  the  lower  abdomen, 
with  painful  p(tint8  at  the  emergence  of  nerve  branches.  The  char- 
acter and  severity  of  the  pain  may  be  such  as  to  cause  delirium  or 
partial  coma,  and  in  some  intractable  cases,  fortunately  few  in  num- 
ber, the  steadily  recurring  seizures  may  give  rise  to  grave  hysteria, 
and  perhaps  to  epilepsy  or  mania.  The  face  in  marked  cases  is  pale, 
and  the  patient  may  present  the  symptoms  of  collapse  {q.  v.)  with 
lowered  temperature.  In  conjunction  with  neurotic  tendencies,  cer- 
tain general  disorders  may  initiate  or  intensify  the  pain.  In  all  cases 
of  neuralgic  dj-smenorrh«?a  search  should  be  made  for  malaria,  syph- 
ilis, gout  or  lithffimia,  rheumatism,  and  anaemia. 

A  peculiar  form  of  dysnienorrhtea  is  that  which  is  termed  "  mem- 
branous," in  wliich  there  is  expelled  with  miniature  labour  pains  a 
hollow,  membranous  cast  of  the  uterine  cavity.  The  membrane, 
when  examined  niicroscopioally,  apjiears  to  be  the  abnormally  thick- 
ened menstrual  decidua.  While  this  condition  is  attributed  to  an 
endometrial  inftammation,  yet  there  appears  to  be  a  relation  between 
the  nervous  system  and  the  painful  jiassing  of  membrane.  Certainly 
several  cases  seen  have  exiiibited  nervous  idiosyncrasies. 

A  word  may  be  said  here  regarding  inffnnnifitrual  pain,  which 
has  been  described  by  Palmer  and  others.  It  is  apt  to  begin  about 
two  weeks  after  menstruation  has  ceased.  The  pain,  beginning  grad- 
ually, increases  day  by  day  until  it  reaches  an  unbearable  intensity 
and  finally  passes  away  with  the  advent  of  the  next  menstruation. 
It  is  rather  a  rare  condition,  depending  upon  disease  of  the  ovaries 
and  ref|uiring  their  remenal  for  its  relief. 

(*/)  Menorrhagia  mirf  .IMrorrhagia.  —  An  excessive  menstrual 
flow  (menorrhagia)  and  an  intermenstrual  flow  (metrorrhagia}  may 
be  caused  by  the  vast  nnijority  of  diseases  of  the  uterus  and  its  ap- 
pendages. But  either  or  both  may  be,  and  not  infrequently  are,  due 
to  general  diseases  and  conditions. 

The  various  infectious  diseases — influenza,  dengue^  malarial  fever, 
scarlet  fever,  typhoid  fever,  variola,  and  cholera — may  be  attended 
by  excessive  menstruation  or  a  bloody  uterine  flow.     Menorrhagia  is 
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not  tmcommon  in  the  early  stage  of  plit 
the  reverse  is  usaally  the  case. 

Certain  blood  conditions  may  manifest  one  or  the  other  abuor- 
ity.  Among  these  are  the  grave  untemias  (rarely),  njore  often 
ophilia,  purpura,  scurvy,  leuca*mia,  the  ura?mia  of  nephritis,  and 
severe  cholsemia  or  jaundice.  Plethora  has  been  assigned  as  a  doubt- 
ful cause.  Certain  intoxications  may  originate  or  increase  uterine 
bleeding,  as  ni-ute  or  chronic  alcoholism,  eiinMcuagogucs,  chronic 
lead  poisoning,  and  phosphorus  poisoning.  Among  miscellaneous 
factors,  valvular  or  other  organic  disease  of  the  heart,  cirrhosis  of  the 
liver,  and  acute  articular  rheumatism  should  not  be  overlooked,  nor, 
if  the  age  of  the  patieut  be  suggestive,  the  possible  beginning  of  the 
menopause. 

In  searching  for  the  explanation  of  a  menorrhagia  or  metror- 
rhagia, first  eliminate  local  pelvic  causes,  and  then  examine  particu- 
larly for  chronic  cardiac,  renal,  or  hepatic  disease,  sj-philis,  and 
malaria. 


SECTION  xin 

CERTAIN   SYMPTOM   GROUPS   OF  CLINICAL 
SIGNIFICANCE 

There  are  symptom  groups  or  sets  of  correlated  symptoms  which 
it  is  of  aervice  to  present  here  as  distinct  clinical  pictures.  These 
I  groapa  comprise  coma,  dyspncea,  fever,  hyperpyrexia,  internal  hemor- 
rhage, shock  or  collapse,  syncope,  weakness  or  debility,  irritant  poi- 
soning, jaundice,  obstruction  to  the  portal  circulation,  hectic  fever, 
pyaemia,  tympanites,  and  the  typhoid  state. 

I.  Coma. — There  is  loss  of  consciousness,  with  stertorous  respira- 
tion and  expiratory  puffing  of  the  cheeks  and  lips.  The  month  is 
partly  open  and  the  tongue  i.s  dry.  The  cornea  is  insensitive,  and 
one  or  both  pupils  are  either  dilated,  contracted,  or  with  defective 

jonse  to  light.     There  may  be  an  unusually  slow  pulse.     Involun- 
dejection  and  urination  {q.  r.)  may  occur. 

II.  Dyspnoea. — There  is  either  rapid  or  laboured  respiration.  If 
the  dyspucea  is  severe,  the  face  is  cyanoaed  and  wears  an  anxious  ex- 
pression. The  skin  is  covered  with  cold  perspiration,  the  patient 
speaks  in  broken  sentences,  and  may  be  unable  to  lie  down  (or- 
thopnopa,  q.  v.). 

III.  Fever, — There  are  slight  chilly  sensations,  the  pulse  is  accel- 
erated, there  are  thirst,  loss  of  appetite,  headache,  backache,  slight  or 
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severe  aching  of  the  body  and  limbs,  and  a  feeling  of  weakness.  Tho 
tongue  is  cojite<l,  and  the  uriiio  is  uhuhHj  high-coloured  and  decreased 
in  amount,  with  au  abundant  deposit.  Finally,  the  temperature  is 
found  to  be  elevated. 

IV.  Hyperpyrexia. — If  the  temperature  ia  found  to  be  106°  or 
over,  there  may  be  added  to  the  symptoms  just  enumerated  in  III 
dicrotism  of  the  pulse,  delirium,  and  marked  restlessness. 

V.  Internal  Hemorrhage. — The  symptoms  of  internal  or  concealed 
heniorrhaii;o  are  not  Hutticiuntly  distinetive  to  enable  a  positive  diag- 
nosis to  be  made,  without  taking  into  aueount  the  presence  of  dis- 
eases or  conditions  in  which  such  an  event  ia  liable  to  take  place. 
These  symptoms  are  practically  identical  with  those  of  Khook  or  col- 
lapse, except  that  air  hunger  and  restlessness  are  especially  promi- 
nent features  in  the  clinical  portrait  of  hemorrhage.  In  the  majority 
of  eases  of  internal  hi-morrhage  the  blood  makes  its  appearance  ex- 
ternally, as  in  ha'inuti.'inesis,  hajmoptysii?,  epistaxis,  metrorrhagia, 
hienuituria,  and  bloody  stools,  thus  making  evident  the  nature  of  the 
symptoms,  But  with  a  knowledge  of  the  diseases  and  conditions  in 
whicJi  concealed  hemorrhage  may  occur,  and  by  instituting  a  careful 
search  for  the  existence  of  such  lesions,  the  diagnostician  is  at  times 
enabled  to  predict  the  later  appearance  of  blood  at  some  of  the  natu- 
ral orifieea  of  the  body  or  its  iinding  at  operation,  as  in  bleeding 
from  a  typhoid  ulcer  or  the  rupture  of  an  ectopic  gestation.  In 
order  to  produce  recognisable  symptoniB  the  hemorrhage  must  be 
large.  Slight  hemorrhages  do  not,  of  course,  give  rise  to  appreciable 
Bymi)tom»,  nor  do  the  perturbations  caused  by  visible  and  external 
bleeding  diiTur  from  thoae  due  to  unseen  bleeding. 

The  symptoms  indicative  of  concealed  hemorrhage  are  as  follows: 
Pain  may  or  may  not  bo  present,  depending  on  the  nature  of  the 
lesion  whicli  causes  the  hemorrhage.  The  face  becomes  pallid, 
pinched,  and  anxiou.s,  ami  the  extremities  are  <;old.  Tho  surface  of 
the  body  ia  covered  with  perspiration.  Tlie  resjiirations  are  shallow 
and  sighing,  the  patient  gapcB  repeatedly,  and  urgently  desires  more 
air.  There  is  g^reat  restlessness  with  turning  of  the  body  from  side 
to  side.  The  radial  pulse  is  rapid,  weak,  and  thready,  and  may  be- 
come imperceptible.  If  the  hemorrhage  is  large  and  rapid,  syncope 
and  unconsfiousuess  may  ensue.  The  mind  may  be  clear,  but  more 
commonly  there  is  delirium.  Nausea  is  usually  present,  and  vomit- 
ing may  take  place.  Jactitations  and  convulsions  may  be  added  to  the 
scene.  At  the  onset  of  the  attack  the  heart  beats  violently,  due 
partly  to  excitement  and  partly  to  the  fact  that  the  ventricular  blood 
content  is  rapidly  growing  smaller,  but  very  soon  the  apex  beat  dis- 
appears as  the  systole  becomes  weaker  and  weaker.     If  the  heart  and 
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the  large  blood-vessels  are  auscultated,  loud  hwrnic  murmurs  are 
heard.  \N  hen  hemorrhage  takes  place  during  the  proseiice  of  fever 
the  temperature  falls  rapidly  to  or  below  the  uormal  point. 

The  diseases  and  pathological  conditions  in  which  concealed  hem- 
orrhage, sufficient  to  cause  symptoms,  may  supervene  are : 

(1)  In  the  Thorax. — Bleeding  into  a  large  pulnionury  cavity  or 
the  rapture  of  a  thoracic  aneurism  into  the  mediastinum  or  pleural 
cttvities. 

(2)  In  the  Abdomen. — Gastric  ulcer,  duodenal  ulcer,  typlioiil 
or  other  ulcers  of  the  intestine,  or  the  rupture  of  au  aneurism 
of  the  abdominal  aorta  into  the  stomach,  intestine,  or  peritoneal 
caTity. 

(3)  In  the  Pelmg. — Concealed  uterine  hemorrhage  before  or  after 
Ittbour  or  rupture  of  an  extra-uterine  foetation.     Although  in  the 

jority  of  cases  pelvic  haematoma  (effusion  (vf  blood  between  the 
Is  of  the  broad  ligameiit)  and  pelvic  hematoeele  (effiiKion  of  blowl 
into  the  peritoneal  cavity)  are  due  to  ectopic  gestation,  yet,  as 
these  conditions  do  occur  from  other  causes,  they  are  mentioned  here 
separately. 

(4)  Ilcpinophiliii  and  purjnira  luemorrhagica  may  Im?  responsible 
for  a  variety  of  internal  hemorrhages,  sometimes  of  considerable 
extent. 

(-5)  Trauma. — Crushing  injuries,  leading  to  rupture  of  orgiins  and 
penetrating  wounds,  are  especially  liable  to  concealed  or  internal 
hemorrhage- 

VI.  Shock  or  Collapse. — .\lt.hough  these  terms  are  ordinarily  con- 
sidered to  be  synonymous,  the  useful  clinical  dirttinction  dntwn  by 
Shrady  should  prevail,  whereby  "  collapse  "  shall  imply  sudden  pros- 
tration occurring  in  cases  not  strictly  surgical,  as  in  irritant  jioisoii- 
ing  or  intestinal  perforation  t  while  "shock"  is  limited  to  a  similar 
conditioD  resulting  from  accidental  or  surgical  traumatism. 

The  symptoms  of  collapse  are  pallor,  anxious  expression,  lowered 
temperature,  cold  perspiring  skin,  thready  or  imperceptible  pulse, 
intense  weakness,  and  intact  or  impaired  intellection.  This  condi- 
tion may  develop  rapidly  or  slowly,  usually  the  former.  Depending 
on  the  resiisting  power  of  the  individual  as  well  as  of  the  tissues 
involved,  it  varies  in  severity.  Cases  occur  in  which  collapse  symp- 
toms are  almost  entirely  absent  and  yet  the  autopsy  reveals  lesions 
which  ordinarily  give  rise  to  profound  prostration  at  the  time  of  their 
occurrence,  aa  in  some  instances  of  intestinal  perforation.  On  the 
other  hand,  certain  ailments,  coinmoiily  unattended  with  danger, 
may  exhibit  an  apparently  alarming  degree  of  weakness,  as  in  a  form 
of  dysmenorrhoea  frequently  associated  with  an  anteflexed  cervix, 
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which  preeents  a  typical  collapse  invariably  followed  by  a*  favourable 
termination. 

The  diseases  and  conditions  causing  collapse  are  : 

(fl)  Those  already  mentioned  as  attended  with  internal  hemor- 
rhage {q.  v.). 

(h)  The  various  inft'rtii)ns  diseases,  sometimeB  at  their  onset,  more 
commonly  at  their  terminal  stages,  as  variola,  peniicious  malarial 
fevers,  typhus  fever,  typhoid  fever,  glanders,  acute  tuberculosis,  ery- 
sipelas, dysentery,  cholera  (stage  of  collapse),  diplitheria,  and  acute 
yellow  atrophy  of  the  liver. 

(c)  LrniuuK  of  /he  Ileiirf  find  Lnngs. — A  severe  attack  of  pneumo- 
thora.x  shows  a  marked  colhipse.  So  also  is  it  with  embolism  of  the 
pulmonary  artery,  [lulmonar}'  abscess,  and  pulmonary  gangrene.  Pneu- 
mo-pericardium,  chronic  valvular  disease  of  the  heart,  and  ulcerative 
endocarditis  develop  collapse,  the  latter  two  usually  toward  the  ter- 
mination of  the  illness. 

{/f)  Disease  within  the  Abdomen. — Severe  acute  enteritis  or 
diarrhcna,  intestinal  obstruction,  gastric,  duodenal,  or  intestinal 
perforation,  acute  septic  peritonitis,  intense  hepatic  colic,  perfora- 
tion of  the  diaphragm  by  hepatic  abscess  or  subphrenic  abeccBS, 
and  acute  pancreatitis  exhibit  collapse  or  prostration  in  varying 
degrees. 

(<■)  Narcofic  and  irritant  poison»,  m  in  acute  alcoholism,  acute 
poisoning  from  arsenic,  antimony,  tartar  emetic,  and  chronic  poison- 
ing from  ergot.  Fn  irritant  poisoning  the  collapse  symptoms  usually 
appear  during  the  later  stages. 

( /')  7'rrt?rmr7/(,*/«,  particularly  if  there  is  a  nipture  of  one  of  the 
viscera  or  eonfusainii  of  the  brain  ur  cord. 

(g)  Other  ('aunc». — C^olhipse  also  occurs  with  inversion  of  the 
uterus,  trichinosis,  and  o<'casionally  hyperp}Tcxia,  caucrum  oris,  and 
suppurative  tonsilitis. 

VII.  Syncope. — Fainting  or  syncope  is  a  sudden  and  usually  tem- 
porary pallor  and  loss  of  consciousness  from  a  weakening  of  the 
heart's  action.  The  face  is  calm,  the  respirarinns  are  quiet,  the  pulse 
is  weak  or  imperceptible,  the  pupils  are  dilated  but  responsive  to 
light.  An  attack  of  syncope  may  sometimes  be  anticipated  by  the 
occurrence  of  j'airaing,  nausea,  and  sighing  respiration.  Fainting 
much  resembles  collapse,  except  that  In  the  former  loss  of  conscious- 
ness takes  place,  the  failure  of  power  is  confined  to  the  heart,  and 
the  attack  is  ordinarily  evanescent. 

VIII.  Weakness  or  Debility.— The  patient  has  a  feeling  of  lan- 
guor and  weakness  and  tires  easily.  There  is  UBually  some  shortnesa 
of  breath  on  exertion  and  the  movements  are  slow^and  made  with 
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,t  effort.     The  heart  sounds  are  weak,  especially  the  first,  and 
pulse  quickens  unduly  after  gentle  exercise. 

IX.  Poisoning  by  Irritants. — In  general,  the  symptoms  of  irritant 
ning  (suggestive  but  not  pathognomonic)  are  nausea  and  violent 
ting,  with  much  tenderness  and  severe  pain  in  the  epigastrium, 

followed  by  diarrhcea  and  the  evidence  of  marked  collapse.     The 
e«  may  show  traces  of  blood. 

X.  Jaundice.— A  yellow  or  saffron-coloured  akin  and  conjunctiva, 
ul  it<:'hiug  of  the  body,  depression  of  spirits,  slow  jnilse,  dark- 
urine,  and  pale  or  clay-coloured  stools,  constitute  the  symptom 

roup  of  obstructive  jaundice  (p.  87). 

XI.  Obstructed  Portal  Circulation.— Hydroperitoneum  or  ascites, 
ith  enlarged  veins  around  the  umbilicus!,  sligiit  jaiiiulice  or  sallow 
tin,  hemorrhoids,  gastric  disturbances,  and,  when  of  some  standing, 

^eat  cedema  {q.  r.)  of  the  genitals  and  lower  extremities. 

XII.  Suppurative  or  Hectic  Fever.— A  patient  with  bright  eyes 
tnd  a  clear  mind,  who  is  running  a  temperature  which  rises  in  the 

ening  to  various  heights  and  subsides  in  the  early  morning,  usually 
th  sweating,  with  a  continuously  rapid  pulse,  a  pale  face  with  a 
sireumscribed  flush  on  the  cheek,  and  persi.stent  anorexia,  is  prob- 
,blj  the  subject  of  suppurative  or  tubercular  disease  of  considerable 
nratioD.     It  should  not  be  niistakcii  for  typhoid  fever. 

XIII.  Pyaemia.— If  alone,  or  in  addition  to  the  symptoms  of  sup- 
rative  fever,  there  are  irregular,  recurring  chills,  with  nausea  and 

omiting,  the  temperature  running  suddenly  to  a  high  point  and 
klling  rapidly  with  profuse  sweating,  the  cause  may  be  found  in  the 
'ormation  of  metastatic  or  embolic  abscesses,  derived  from  a  primary 

ppurative  focus  and  constituting  the  condition  called  pya?mia.     It 

|M>t  a  very  uncommon  occurrence  for  pysemic  chills  and  fever  tu  be 
dered  aa  of  malarial  origin. 
XIV".  Tympanites.- Meteorism  or  tympanites  consists  of  a  marked 
istention  of  the  stomach  and  intestines  with  gas.     As  a  consequence 
If  the  upward  pressure  against  the  diaphragm,  there  is  dyspnam,  a 

pid,  feeble,  or  iiTcgular  pulse,  and  an  upward  displacement  of  the 
ipex  beat  (see  also  .\bdomen,  flencnil  Distention  of). 

.\V.  Typhoid  Status.— The  symiilnmw  of  this  condition  are  niut- 

ring  delirium  or  coma  vigil,  dry  brown  tongue,  teeth  covered  with 

rdes,  twitching  of  the  tendons  {xultsul/ufi  fptidutum),  and  possibly 
ticking  at  the  bedclothes  or  grasping  at  iniiigiiiary  things  in  the  air 
carpholoffia).     The  bases  of  the  lung.-^  may  be  passively  congested 

lypostAtic  pneumonia),  an<l  ordinarily  the  teniperature  is  consider- 
ibiy  elevated,  although  the  typhoid  state  may  exist  with  the  mercury 

the  normal  point. 
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The  typhoid  state  is  common  to  a  number  of  diflerent  diseases 
and  lesions,  as  follows : 

{(i)  Inferdoiis  DineiiMcs, — The  typlioid  state  opcurs  witli  the  great- 
est frequeuey  in  infectious  diseuses,  i-npeciitlly  lobar  pueunionia, 
erj'sipelas,  pyemia,  and  the  terminal  stage  of  acute  dysentery.  It  is 
also  found,  as  indicated  by  the  name,  in  typhoid  fever  (less  common 
in  eases  treatwl  by  cold  tubbing),  typhus  fever,  pernicious  malarial 
fevers,  malignant  variola,  malignant  scarlet  fever,  epidemic  influenza, 
acute  yellow  atrophy  of  the  liver,  acute  miliary  tuberculosis,  ulcera- 
tive endocarditis,  jmerpcral  septiciemia,  anthrax,  and  glanders. 

{&)  Certtiin  Abdomiiiul  Dixntises. — Of  these  the  typhoid  state  may 
develop,  toward  the  close  of  the  disease,  in  jaundice  of  the  obstructr 
ive  form  in  which  the  obstruction  is  insuperable.  It  may  supervene 
also  in  the  course  of  hepatic  abscess,  appendicitis  (especially  if  unrec- 
ognised), acute  enteritis  and  peritonitis  (infrequently),  chronic 
nephritis,  and  pyelitis. 

{c)  Jtilr/irrttia'til  Caiinea. — It  is  sometimes  found  in  rnrningitifl, 
toweard  the  end  of  cerebral  embolism  and  thronjbosis  ivitli  much  sof- 
tening, and  general  paresis. 

(d)  Olher  CauKfx. — The  typhoid  state  may  be  due  to  purpura 
Inemorrhagica  and  acute  phosphorus  poisoning.  It  may  also  be 
produced  by  any  suppurative  inflammation,  particularly  if  pyeemia 
arises  therefrom.  One  of  the  most  typical  examples  of  the  typhoid 
status  tliut  I  have  seen  was  the  result  of  a  previously  unrecognised 
deep-seated  perineal  abscess,  the  incision  and  drainage  of  which  led 
to  recovery. 


SECTION  XIV 


HEAD    AND    FACE 

I.  Size  and  Contour. — There  are  certain  changes  in  the  size  and 

contour  of  tbe  heud  and   face  which  ure  of  diagnostic  importance  in 
the  following  diseases : 

(rt)  Htfdrocejjhalux.— The  hydrocephalic  head  ia  abnormally  large 
and  usually  globular,  sometimes  pyramidal,  in  shape  (Fig.  35) ;  tlie 
anterior  fontanel  is  large  and  bulging,  the  sutures  vary  in  width 
from  ^  to  2  inches  or  more,  and  the  veins  of  the  scalp  are  visibly 
distended.  The  face  ia  relatively  small  and  the  eyelids  are  raised 
witii  difficulty.  Tlie  oocipito-frontal  circumference  of  the  head  is 
normally,  at  birth,  a  little  more  than  14  inches,  and  at  1  year  old 
about  IS  inches.     An  abnormal  increase  in  this  raeaenrement  is  the 
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principal  symptom  bj'  which  clironic  hydrocejihalus  (due  to  veu- 
tricalar  distention)  may  be  recognised.     It  lias  been  known  to  reach 
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32  inches  at  8  months  of  age.  Aside  from  the  enlargement  thi;  must 
characteristic  feature  is  the  prominence  of  the  forehead  tit  the  root 
of  the  nose.  The  most  common  -  -  r  i  r  niMtakc  ilip  rifliitir  lir.id 
for  hydrocepliahis. 

(A)  Rarhitu.  —  \i  tliu 
cranium,  especially  wlien 
viewed  from  libove,  is  elon- 
gnted,  large,  and  scfuare, 
the  vertex  flattened,  the 
frontal  eminences  protuber- 

It,  the  face  small  and  deli- 

itc,  the  anterior  fontanel 
open  when  it  should  be 
closed,  and  alterutiinis  in 
the  other  skeletal  bones  be 
present,  these  changes  are 
due  to  rachitis  (Fig.  3()). 

(r)  Sjioradtc  Cretinism. 
—  If  the  head  is  large  and 
flat-topped,  the  anterior  fon- 
tanel open  (even  ue  late  as 
the  tenth  year),  the  face 
broad  and  flat,  with  wide, 
negroid  nose,  the  forehead 
low,  the  eyea  wide  apart, 
the  mouth  partly  open  and 
the  tongue  slightly  protruding  (Fig.  37),  it  is  a  case  of  sporadic 
cretinism. 

11 


Flo.  .nc— Kncliitu'  hcinl ;  lluliiui  child  tw"  yfiira 
old;  iiqUBR-,  proiiiiti(-'iil  forclieaJ  anti  flat  vor- 
tex (Holt). 
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{(I)   Idweif. — hi   some  cases   the   shape   and    size  of   the    head 

may  sug^^t-sl   tlie    ]irL'seuce  of   imbceility   or    idiocy,  but.  as   llicre 

arc    no    ]ili_vsir!il    eliiiTisjcs   wliicli    -mu    Ih'    'nfi-iM.'n-il  ■  - 
r- 


Fio,  37. — Sponnlic  crelini*iii.    A  ("mm  Kopllk,  B  from  PrBioo. 

of  the  various  forms  of  mental  or  moral  weakness  comprised 
under  thecie  terms,  the  diii>rnosi8  nitist  he  made  principally  by  the 
physical  symptoms.  Hydroecplmlus  may  be  the  cause  of  "hydro- 
cephalic "  idiocy. 

(e)  Acrouiegalji. — If  the  lioad  is  somewhat  enlarged,  with  a  much 
greater  increase  in  the  size  of  the  face,  wliich  becomes  broadened  and 
elongated,  a.s8uniing  an  ovoid  shape  with  tho  large  end  downward  in 
consequence  of  the  great  increase  in  size  of  the  maxillae  (especially 
tlie  lower),  and,  furtln'mmre,  if  the  tcetli  are  widely  separated,  the 
tongue,  nostrils,  eyelid.*,  and  oars  thickened  and  hypertrophied  (Fig. 
38),  it  is  a  case  of  acromegaly  (r/.  r.). 

( /')  Mtixipdemn. — If  the  patient  lins  a  eoarsi*- featured,  round, 
"full-moon"  face,  broad,  tliick  nnstril.*,  a  thi<'k-lippcd,  large  njouth 
(Fig.  39),  and  a  rough,  dry  skin,  the  existence  of  myxopdema  {q.  v.) 
is  almost  certaitt.  but  further  confirmatory  evidence  should  be 
obtained. 

ig)  Ojiteifin  Defnnnann. — If  the  face  is  triangular  in  shape  with 
the  base  uj)war<l,  and  {lie  head  is  lowered  and  carried  forward  so  that 
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the  chin  is  below  the  episternal  notcli,a  search  for  other  bone  alterar 
tioiis  is  rfquired,  as  it  msiy  bo  an  example  of  "  Pagot*8  disease"  or 
osteitis  deformiin(5. 

(/()  Farial  llcunafi-ufthtj.—U  the  fare  presents  an  uppearance  aa 
if  it  was  composed  of  two  lateral  lialves  from  different  individ- 
uals, with  the  ver- 
f- . — — 1  tical  line  of  junc- 
tion sharply  defined, 
and  the  liair  of  the 
sniidler  side  is  thin 
(ir  ahsenl,  the  eye 
i^uukeu.  inid  the 
skin  altered  in  ap 
pearauce  (Fig.  40), 
it  is  an  instance 
of  fari;il  lieiniatro- 
])!iv.  Faeiiil  asym- 
metry may  exist 
also  witii  congenital 
torticollis  or  \»Ty- 
ni'ck  (q.  v.). 

((■)  Leontuinis  (h- 
sfif. — If    the    crani- 
um is  enlarged  and 
globular,    the     ma- 
lar proniiTiences  are 
marked,  and  the  or- 
bital   rims    massive 
(Figs.   41,  42),   the 
presence  of    hyper- 
ostosis     cranii      or 
leontiasis  ossea,  may 
be  suspected, 
(k)   Lepmsif. — The  tuberous  growi;hs  of  leprosy  {q.  v.)  occurring 
upon  the  face,  together  with  the  resulting  ulceration  and  cicatriza- 
tion, may  slowly  change  the  shape  and  contour  of  the  countenance, 
which  assumes  a  leonine  aspect,  the  furifs  h-tDiiiua. 

II.  Fontanels  and  Sutures — (»)  Prominent  or  bulging  fontanels 
(in  infants  or  chihlren)  are  significant  of  chronic  hydrocephalus, 
acute  and  tuberculous  meningitis,  and  meningeal  hemorrhage.  The 
anterior  fontanel  is  frotjueutly  prominent  and  pulsates  strongly  in 
the  acute  febrile  affections  of  infants,  probably  in  consequence  of 
cerebral  hyperaMuia. 


Fi<i.  40.  — KuiMul  Leuiintropliy. 
Kutlniwn  frtuii  StHiiiiptll. 


Vto.  4&.— £*nie  (Hiliuiil  I4N  ill  Ki^' 


t»  the  development  of  tiie  diaeuMi  (£<!<■)• 
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(A)  A  sunken fuidaitel  i«  fouud  in  wasting  diseases  and  severe 
diarrhoeal  or  cholerifurm  ufTectioDS,  such  us  marasmus  and  cholera 
infantum.  In  the  latter  diswise  u  deprosseil  fonturu-1  is  always  pres- 
ent aa  one  of  tho  syiuptoma  of  the  hyilreni'ephaluid  state  (spurioas 
hydrocephalus).     The  siiturea  may  overlap. 

(c)  A  vcnj  lftr;ff  fiuifiiitel  is  purticuliirly  symptomatic  of  hydnv 
cephalu8,  and  if  stniillL-r,  but  si  ill  umisually  lar^e,  of  rachitis,  cretin- 
iam,  and  hereditary  syphilis.  When  the  infant  is  1  year  old  the  ante- 
rior fontanel  should  not  exi^eed  I  inrli  in  diameter. 

{d}  l)fht!iiil  rhsuri'  of  tla-  fontanels,  the  posterior  normally  dis- 
appearing at  the  end  of  the  'iH  niontli,  the  anterior  from  the  14th  to 
the  'i'iil  tiionth,  is  due  ordinarily  either  to  rachitis  or  to  hydrocephalus, 
partieularly  the  former. 

((?)  Abiiunnttllji  wide  craniiil  sutures,  wiiieh  ]>hysiologically  are 
fused  by  the  end  of  tho  Cth,  certainly  by  the  0th,  month,  may  indi- 
cate rachitis,  hydrocephalus,  or  cretinism. 

III.  Cranial  Bones. — («)  '  'raniofn/H:'^. — If  in  infants  under  6  months 
of  age  several  spots,  J  to  1  inch  in  diameter,  are  fouml  on  the  occipi- 
tal bone  or  tho  posterior  jxirtion  of  the  parietal  bones,  which  upon 
pressure  by  tho  linger  give  a  soft  orucklirjg  sensation,  it  is  termed 
craniotabus  and  signifies  rachitis  or  syphilis,  or  both  conjoined. 

{b)  Meninyuceh,  Encephdlorele,  and  Ih/drcnirp/talorelfi. — A  con- 
genital pulsating  tumour,  varying  in  size  from  u  walnut  to  a  foetal 
head,  bulging  out  between  tiie  cranial  bonus  either  in  tho  occipital 
or  the  frontal  regions,  and  if  hirge,  probably  translucent,  is  a  menin- 
gocele, enceiiliulocele,  or  hydroueephalocele.  Tho  tumour  is  ordi- 
narily peduuculateil,  and  pe:ir-slia[ied  or  runnded. 

(c)  AW''A'. — Soft,  painful,  and  tloiighy  swellings  of  the  skull,  the 
pain  being  worse  at  night,  and  the  swellings  becoming  harder  as 
time  passoa,  arc  syphilitic  nodes  {gumtnatous  periostitis).  If  cerebral 
symptoms  coexist,  it  is  probable  that  similar  nodes  are  forming  on 
the  inner  surface  of  tlie  enini'.il  Itones. 

IV.  The  Face  as  Indicative  of  Certain  Diseases. — In  addition  to 
the  value  of  the  facial  expression  in  alfording  a  elew  to  the  psychical 
condition  of  the  patient  (7.  r.),  the  face  may  present  a  more  or  less 
suggestive  physiognomy  in  certain  diseases  or  conditions.  An  appre- 
ciation of  the  facial  traits  of  disea.se,  like  the  power  of  making  a 
rapid  diagnosis,  is  based  upon  the  eupubility  of  comparison  derived 
from  many  observations  and,  v,-\wi\  analyzed,  doubtless  involves 
more  than  the  recoguition  merely  of  a  rliaracteristie  countenance. 
Nevertheless,  as  a  help  to  an  oftentimes  dilhcult  problem,  the  faciea 
of  disease  is  not  infrequently  of  great  service. 

The  diseases  and  conditions  vvhieh  exhil>it,  with  more  or  less  fre- 
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qnency  and  distinctness,  a  rharacteristic  factfix  are:  acute  diffuse 
jK'ritonitis,  dyspnoja,  cxophthuluiic  goitre,  iHinilysis  agituns,  phtliisis, 
imeumonia,  renal  disease,  typhoid  fever,  impending  death,  and,  in 
children,  mouth-breathing  and  hereditary  eypliilis. 

(<i)  Acute  Diffuse  Periioui'tis. — In  this  disease  the  expression  of 
extreme  anxiety  may  be  very  striking.  The  teeth  are  uiuovfrcd  by 
the  raising  of  the  upper  lip.  and  the  whole  expression  is  significant  of 
puia  and  mentaU  disquiet.  The  respiration  is  somewhat  quickened 
Ijeoause  of  the  fixation  of  the  abdominal  musflos.  In  a  sharj)  and 
well-developed  attark,  particularly  if  the  vomiting  has  been  severe 
and  continuous,  the  Ilippocratic  countenance  is  seen  more  frequently, 
perhaps,  than  in  any  oilier  disease  except,  eholera.  Lnrnlizcd.  flight 
peritonitis  has  no  charactcrislic  physiognomy,  although  the  fuiutly 
anxious  expression  is  present  and  signiiicunt. 

(b)  Dy»}>H(pa. — In  conditions  which  are  causative  of  dilficult,  labo- 
rious, or  painful  breathing,  the  mouth  is  open,  the  lips  und  tongue 
may  be  dry.  the  nostrils  dilate  with  each  inspiration,  and  the  face 
presents  a  bluish  fiallcr  (cyanosis). 

(c)  Exophthalmic  O'oHre.—The  most  obvious  facial  trait  of  this  dis- 
fc  is  the  excess!  vej)rotrufiion  of  the  eytballs(exophtliahniis,proptosi8), 

rhich  may  be  so  great  as  to  jtrcvent  tiie  complete  closure  of  the  eyes.  In 
a  well-marked  case  the  singular  staring  expres.sion  ie  unmistakable. 

((/)  Ilifsteria. — The  physicijin  of  experience  will  sonictinictJ  make 
a  tentativo  and  frequently  confirmed  diagnosis  of  irysteria  from  the 
silly  and  *'acuou3  but  very  amialile  smile  which  greets  his  introdue- 
,tion  to  the  patient,  or  which  acconip:uiics  the  answer  tn  every  qucs- 
"tiori  which  ia  put.  On  the  other  haiul,  a  pecuHurly  intense  frowning 
expression  may  appear  in  response  to  every  remark  directly  involving 
le  patient's  symptoms,  the  face  clearing  and  smoothing  when  the 
ibject  is  changed  to  one  of  outride  interest.  Tlie  ininiovable  face 
of  hysterical  coma,  witli  its  natural  colour  and  the  quivering  resist- 
ance of  the  npjMT  eyelid  when  t!ie  cxaintnor  attempts  to  raise  it,  is 
also  of  value  in  diagnosis. 

((?)  I'ftialf/fiin  A()itam.—\n  this  disease  the  fiu-c  presents  a  sphinx- 
like immobility*  and  lack  of  expression,  cunjnincd  usually  with  a 
colour  which  is  apparently  too  licukhy  to  correspond  with  the  gen- 
eral condition.  This  stony  visage  (Parkinson's  mask)  is  of  consider- 
able value  in  the  diagnosis  of  a  doubtful  case. 

(/)  Phthutis  /*M//?J0«a/w.— In  advanced  phthisis  the  countenance 
is  very  expressive.  The  wide-open,  appealing  eye,  with  its  usually 
white  sclerotic,  the.  emaciated  face,  the  pallor  of  which  is  in  strong 
contnist  to  the  spots  of  red  over  thr  uiuhir  bnncs,  the  dilating  ala 
and  panting  respiration,  constitute  a  signilicant  and  graphic  portrait. 
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(ff)  Fiipumoina. — In  an  ordinary  fruiik  pni'umonia  the  face  as  a 
whole  18  flushed,  witli  ii  doepcr  tint  of  red  ixpon  one  cheek,  and  the 
slfB  work  strongly  in  conaontinoe  with  the  riiptd  restpinition.  As  the 
disease  appruufhes  tlie  septiciBmie  tyite,  a  general  pallor  brings  the 
malar  flush  into  stronger  relief,  and  in  the  markedly  typhoid  variety 
the  flush  may  entirely  di»app<'ur. 

(A)  Retutl  IHnmse. — A  ])ali'.  pulTy  face,  wilh  hagliko  swellings  be- 
neath the  eyea,  ia  seen  in  those  diseases  of  tlie  kidney  which  are 
attended  with  edema,  p'lrticuilarly  the  diffuse  nophritides,  hut  not 
infrcfjiiently  a  suspicion  is  aroused  by  a  glance  at  the  patient  which 
Bubseqneiitly  fail^  of  contirmation  by  the  urinalysis. 

()')  Tifphoid  Fever  and  tlie  Typhoki  ,Sfaln8. — At  the  heiglit  of  a 
w^ell-marked  case  of  typhoid  fever  the  faoies  is  very  characteristic. 
The  expression  is  dull  and  apathvtir.  T!i«'  nuutality  is  impaired  and 
the  patient  ia  quite  inditlerent  to  Jiis  surroundings,  lie  may  be  in  a 
quiet  muttering  delirium.  The  tongue  is  apt  to  be  dry  and  the  teeth 
covered  with  browniKli  sordcs,  Tliis  facies  is  witne.a.^od  not  only  in 
typhoid  fever  luit  inalldisi'asi'S  which  exhibit  the  typhoid  status  (q.  v.). 
(;')  Impending  Dralh. — "A  sluirp  nose,  hollow  eyes,  collapsed 
temple."?;  the  ears  cold,  contracted,  an<l  their  lobca  tunu'd  out;  the 

skin  about  the  foreiiciid  being 
rough,  distended,  and  parched; 
the  colour  of  the  whole  face  be- 
ing brown,  black,  livid,  or  lead- 
coloured.''  As  a  rule,  such  a 
countenance  is  a  sure  precursor 
of  death,  except  in  acute  dif- 
fuse peritonitis,  cholera,  or  star- 
vation. 

jf^  [k)   Mouth-brmtliinri. — A   fa- 

j  miliarity    with    the    appearance 

I  of  a  nioiith-breather  is  of  great 

iL  importance  because  of  the  seri- 

•-  ons  results  (aniemia,  ga,'?tric  <li8- 

order.-^,    phthisis,    d    al.)    which 
may  follow    in   neglected    cases 
if  the   causative   factors  are  al- 
lowed to  exist  during  the  devel- 
opmental period.     If  the  condi- 
tion bus  lasted  for  a  considerable 
time — years,  perhaps — the  nostrils  are  small  and  the  nose  itself  rela- 
tively insigTiificant  in  size,  the  mouth  is  large  and  constantly  open, 
the  lips  are  thick  and  dry,  the  eyelids  droop,  and  the  expression  is 
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stupid  and  vacuous  (Fig.  43).     Furthur  cxuniintttion  will 
insufficiently  developed  thorax. 

(/)  Ilereriitarif  Si/philis. — A  child  suffering  from  a  welUleveloped 
hereditary  syphilis  has  a  weazened  and  pitifully  old-looking  face, 
very  much  like  that  of  some  species  of  the  quiidruiuaua.  The  skin 
is  yellow  and  wrinkled,  and  it  is  likely  that  lubial  fisaures,  nuicous 
patches,  alterations  in  the  shape  of  the  nose,  and  other  evidences  of 
syphilis  {q.  v.)  wUl  be  found. 

V.  ColoTir  of  the  Face. — The  skin  of  the  face,  as  a  part  of  the  gen- 
eral cutaneous  surface,  shares  in  diffused  pallor  or  cyanosis.  But 
there  are  certain  special  alterations  in  the  colour  of  the  face  of  some 
diagnostic  value — viz.,  sallowness,  brownish  discoloration,  and  fliisli- 
ing  of  the  face. 

(rt)  Sallowuejis, — This  is  a  combination  of  pallor  with  a  yellow  or 
brownish-yellow  tint.  It  is  normally  present  in  briniettt's  or  natives 
of  hot  climates.  But  the  presence  of  sallowness  should  always  sug- 
gest its  possible  pathological  character. 

A  sallow  face  may  be  indicative  of  one  of  the  caehesise  due  to 
cancer,  lead,  syphilis,  or  malaria.  It  is  also  seen  in  the  anfemias  of 
brunettes.  Addison's  disease  need  only  be  mentioned  as  a  possible 
caase.  Arthritis  deformans  usually  gives  rise  to  a  notable  sftllow- 
nees.  Very  many,  indeed,  the  great  majority,  of  the  sallow  faces 
Been  in  the  consnlting  room  are  due  to  some  disttjrhaiice  or  disea.se 
of  the  digestive  system  and  resulting  anieniia.  Under  this  iiead 
come  those  who  are  subject  to  habitual  constipation,  chronic  gas- 
tric disorders,  or  chronic  enteritis.  Hepatic  congestion,  cirrhosis 
and  abscess  of  the  liver  are  usually  acooinpaiiied  hy  a  sallow  com- 
plexion. Tl)e  yellowness  of  the  sallow  face  ia  to  be  discriminated 
from  the  yellow  tint  of  slight  jaundice  by  the  absence  of  colour  in 
the  sclerotic  and  of  bile  pigments  in  the  urine. 

(b)  Brown  or  hrotpnish-yellaw  spots  njion  the  face,  the  so-called 
"  liver  spots "  of  the  laity,  are  in  the  greater  number  of  instances 
examples  of  the  chloasma  (localized  deposit  of  pigment)  found  in 
connection  with  pregnancy,  chronic  affections  of  the  uterus  or  liver, 
and  exophthalmic  goitre.  The  possibility  of  the  presence  of  Addi- 
son's disease  should  be  considered.  Ijocalizcd  deposits  of  pigment 
may  be  caused  by  continued  scratching  or  by  the  use  of  counter- 
irritants  or  vesicants.  There  appears  to  be  in  some  individuals  an 
nnusual  predisposition  to  the  deposit  of  colouring  matter  in  the  skin 
after  the  local  use  of  mustard,  turpentine,  or  eantharidef*,  a  fact  not 
to  be  forgotten  for  cosmetic  reasons  in  eonneetion  with  women 
patients.  The  internal  use  of  arsenic  or  the  external  ajjplifation 
of  the  oil  of  cade  may  cause  permanent  discoloration  of  the  skin. 
12 
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((•)  Flu.ihinfj  of  thefaee  niaj'  be  of  cousideralile  diinition,  lusting 
for  Imurs  or  liiiys,  or  it  iii»y  ''t>  Huddcti  ami  tnuiifSfent,  j)a6siiig  as 
quickly  aa  it  arrivps.  A  pcrraaneutly  flu^ilu'tl  and  riiddy  face  may 
on  closer  inspection  be  seen  to  be  ciiuscd.  by  dilated  iirterial  twigs  oi 
venous  nidides,  in  wliicli  cjise  it  slioidd  arouse  sti.spicion  of  Htliero> 
matous  arteries  or  rhronir  nepbritis.  A  llusbed  face  is  clianicter- 
istie  of  the  early  stage  or  onset  of  tlie  niaji>rity  of  febrile  tempera- 
tures. It  is  particularly  noticeable  in  malarial  fevers  and  acute 
articular  rbcurnaiisin,  and  may  persist  for  days  in  typhoid  fever. 
The  unilateral  Hush  of  pneumonia  is  frequently  seen,  and  the  malar 
flush  of  pulmonary  phthisis  is  sadly  familiar.  Ordinarily  tliere  is  a 
red  face  in  the  first  stage  of  acute  alcoholism  and  the  apoplectic 
form  of  intracranial  hemorrhage.  The  face  is  usually  flushed  in 
hysterical  convulsions  and  frequently  in  the  comatose  form  of  the 
same  disease.  Large  fibroid  tumours  and  ovarian  cystomata  are  not 
uncommonly  associated  with  a  florid  face.  A  heart  which  has  hyper- 
trophied  to  a  greater  extent  than  is  demanded  by  its  work  at  a  given 
time  may  produce  more  or  less  permanent  flushing  of  tlie  face. 

Evaneacont  or  transient  flushing  of  the  face  is  a  manifestation  of 
irregular  vasomotor  action,  which  may  be  due  to  a  variety  of  per- 
turbing iufluennes.  In  uiany  cases  such  flushings  are  siinply  evi- 
dences of  a  more  or  leas  marked  congenital  instability  of  the  nervous 
system,  and  when  exhibited  under  mental  excitement  by  children 
and  young  adults,  particularly  young  girls,  are  not  of  diagnostic 
value.  Care  should  be  taken  in  such  cases  that  a  face  flushed  by  the 
slight  agitation  of  an  interview  with  the  physician  does  not  disguise 
the  presence  of  a  decided  aniemia  (chfnrnsis  rubra).  It  is  not  unusual, 
after  the  first  excitement  has  subsided,  to  see  the  familiar  pallor 
replace  the  red  upon  the  cheeks  and  lips.  In  additioir  to  aiia?mia, 
transient  flushings  are  associated  with  conditions  of  fatigue,  espe^ 
cially  neurasthenia  and  exophthalmic  goitre,  sometimes  with  consti- 
pation, gastric  catarrh,  and  gastric  neuroses,  Alternate  redness  and 
pallor  of  the  face  is  quite  (.•omnion  in  cerebral  meningitis,  and  is 
occasionally  witnessed  in  typhoid  fever.  The  vasomotor  condition 
which  above  all  others  is  made  the  subject  of  bitter  complaint  is  the 
flushing,  accompanied  by  a  sensation  of  heat  and  by  sweating,  which 
attends  the  menopause. 

VI.  Skin  of  Face. — This  shares  in  the  eruptions  of  the  exanthem- 
ata and  generalized  diseases  of  the  skin.  It  is  especially  the  se^t 
of  milium  and  ar-ne.  Eechymoses  of  the  face,  if  not  due  to  trauma- 
tism, may  be  the  result  of  tlie  rupture  of  snudl  snbcutaneiuis  vessels 
from  violent  coughing,  as  in  pertussis,  or  are  manifestations  of  pur- 
pura. 
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VII.  The  Hair. — This  is  to  a  very  slight  extent  an  index  to  the  gen- 
eral robustness  and  vigour  of  the  individunl.  Thick,  coarse  hair  is 
at  times  aasociated  with  rude  strength  of  uonstitution,  and  scanty, 
fioe-textured  hair  with  a  delicate  hiibit  of  body ;  but  there  are  many 
instances  in  which  this  is  not  the  case.  There  is  gome  diagnostic 
valne  in  an  observation  of  the  colour  and  scantiness  of  tlie  liuir. 

(a)  Colour  of  the  Hair. — The  pliysiological  loss  of  the  pigment 
of  the  hair  (grayness)  begins  in  the  average  individual  at  forty  to 
forty-five  years  of  age,  and  slowly  increases  as  the  years  pass.  Early 
gTayne«s  is  frequently  a  sign  of  premature  old  age,  and  is  assooiated 
with  degenerative  arterial  changes,  but  is  compatible  with  good 
health  and  otherwise  normal  tissues.  It  is  sometimes  an  hereditary 
pecoliarity.  Cases  of  sudden  whitening  of  the  hair  iis  the  restdt  of 
extreme  terror  or  anxiety  have  been  reported.  In  a  case  of  Addi- 
Bon^s  disease  the  hair,  previously  a  pronounced  blonde,  became  as 
black  and  coarse  as  that  of  a  North  American  Indian.  Circum- 
scribed gray  spots  may  be  due  to  trophic  changes  produced  by  neu- 
ralgia or  other  disease  affecting  the  fifth  nerve. 

The  fact,  if  it  is  apparent,  that  the  hair  is  dyed,  may  be  an  im- 
portant clew  in  the  diagnosis  of  chronic  lead  poisoning,  as  this  metal 
enters  into  the  composition  of  various  huir  dyes  and  washes.  Hy- 
drogen dioxide  bleaches,  pyrogallic  acid  darkens,  the  hair.  The  hair 
of  those  who  work  in  copper  may  acquire  a  greenish  colour,  while 
that  of  cobalt  miners  and  indigo  handlers  may  exhibit  a  bluish  tint. 

(i)  Loss  of  Hair. — This  may  be  general  or  circumscribed. 

General  or  diffused  baldness,  when  not  preceded  by  disease,  is 
physiological,  usually  antedating  grayness  as  an  evidence  of  age,  and 
its  appearance  at  an  early  period  is  a  somewhat  freriuent  hereditary 
trait.  Rapid  loss  of  hair  is  a  common  occurrence  after  acntc  febrile 
diseases,  more  particularly  typhoid  fever,  gout,  and  erysipelas.  Fall- 
ing out  of  the  hair,  either  general  or  (•ircuni.'»iTil)cd,  is  one  of 
the  aynnptoms  of  syphilis.  In  chronic  hydrocpphalu.s  the  hair  is 
almost  invariably  thin.  Frequent  and  severe  neuralgias  of  the 
fifth  nerve  are  sometimes  followed  by  loss  of  hair.  In  ancemia 
and  phthisis  pulmonalis,  and  usually  in  myxuidema,  the  hair  may 
become  scanty. 

Circumscribed  areas  or  patches  of  baldness  may  be  due  to  ring- 
worm [tinea  tomurnns)  or  alopecia  areata.  Scars  upon  the  scalp 
are  usually  destitute  of  hair.  A  marked  bald  patch  upon  the  buck 
of  an  infant's  head  is  .^^uggestive  of  rickets,  because  of  the  decided 
tendency  in  this  disease  to  a  constant  rolling  of  the  head  upon  the 
pillow.  This  condition  is  seen  to  a  slighter  extent  in  almost  all 
infants. 


Is2 


TFIK   EVmRNf'KS  OF   DISEASE 


VIII.  Edema  or  Swellings  of  the  Face.— (rrj  The  face  shares  in  the 
condition  of  general  dropsy  or  anasarca,  especially  tliat  which  is  due 
to  rt'iial  disease.  Putfiuess  or  edema  of  the  fuee  as  a  whole  may  be 
due  to  einphysenia  (toward  the  close),  pneumothora.x,  ciironie  inter- 
stitial pneumonia,  and  mediastinal  tumours.  In  pertugsis  it  may  be 
present  frotii  the  fre<jueiit  interference  with  the  return  circulation 
caused  by  the  violent  e.vpiratory  efforts  during  paro.vysma  of  cough. 
The  face  is  more  or  less  eharactoristically  swollen  in  erysipelas, measles, 
variola,  dengue,  and  trichinosis.  The  enlargement  of  the  face  in 
myxtedenia  is  due  to  a  thickened  condition  of  the  skin  and  subcu- 
taneous tissues,  whjeli  reseinhles  edema  but  does  not  pit  on  pressure. 

(li)  Localized  edematous  and  usually  fugitive  Hwellings  of  the 
face  may  be  due  to  urticaria  or  angioriutirotic  edema,  or  may  occm" 
as  an  intercurrent  sytiijitom  of  exophthalmic  goitre. 

((•)  Swelling  and  puffiness  of  tlie  forehead  may  occur  in  glanders 
or  thrombosis  of  the  superior  longitudinal  sinus. 

{//)  Swelling  over  the  upper  jaw  may  be  ilue  to  alveolar  abscess, 
phosphorus  necrosis,  or  disease  of  the  antrum. 

{e)  Swelling  of  the  lower  jaw  may  be  accounted  for  by  alveolar 
abscess  or  actinomycosis. 

(/)  A  swelling  in  front  of  the  ear,  extending  downward  behind 
the  angle  of  the  jaw,  at  first  unilateral  but  later  appearing  also  on 
the  other  side,  is  due  to  parotitis,  usually  epidemic  (mumps).  Ow- 
ing to  the  position  of  the  gland,  the  lower  portion  of  the  ear  is  rather 
charactcrifitieally  pushed  outward. 

(g)  A  tender  edematous  swelling  over  the  mastoid  process  may  be 
due  to  involvement  of  the  mastoid  cells  in  the  course  of  an  otitis 
media,  or  to  thrombosis  of  tlie  lateral  sinus. 

(ft)  The  cheeks  are  sometimes  swollen  as  a  result  of  the  gingival 
conditions  in  scurvy,  and  in  gangrenous  stomatitis  {cuncrum  oris) 
there  is  a  great  and  brawny  iuQltration  of  the  cheeks  and  lips.  Furun- 
cles and  anthrax  (malignant  pustule)  may  also  be  the  cause  of  in- 
Qammatory  swellings  seated  upon  some  portion  of  the  face. 

IX.  Abnormal  Movements  of  the  Head,  {a)  Xodding  Spasm. — A 
rhythmic  nodding  movement  of  the  head  may  be  a  form  of  habit 
spasm  or  of  epilepsy  in  children.  In  the  latter  case  it  is  accompanied 
by  a  luoiuentary  loss  of  consciousness.  It  may  be  indicative  of  rachitis, 
and  oi'cnr.s  in  hysteria,  either  alone  or  as  a  part  of  the  salaam  convul- 
sion (rhythmic  or  liysterieal  chorea).  Pulsating  shaking  of  the  head 
is  occawionally  seen  in  arteriosclerosis. 

[b)  Spasmotlic  TortirnUia  {rlonir). — A  spasmodic  jerking  of  the 
head,  recurring  every  few  minutes,  in  which  the  head  is  brought 
toward  one  shoulder,  and  at  the  same  time  the  face  is  rotated  to  the 
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opposite  side  and  the  chin  raised,  is  the  clonic  form  of  spasmodic 
torticollis.  The  shoulder  may  be  fiiraultaneoutily  jerked  Upward  to 
meet  the  head.  The  movoiiieuts  of  tlie  head  in  chorea  are  by  con- 
trast extremely  irregular  and  bizarre,  and  the  facial  muscles  are 
affected  before  those  of  the  neck. 

X.  Abnormal  Fixity  of  the  Head.— (<■;)  InabUitif  or  disincHnn- 
tioH  to  move  the  head,  especially  if  the  patient  is  prone  to  support  it 
by  the  hands,  may  be  due  to  tuberculous  disease  of  the  cervical  ver- 
tebrae, and  if  associated  with  dysphagia  it  points  to  disease  of  the 
articulation  between  the  atlas  and  occiput. 

(i)  Retraction  of  the  Head. — Drawing  back  and  fixation  of  the 
head  by  contraction  of  the  posterior  cervical  rnusclcfi.  «m  that  tlic 
occiput  bore-s  into  the  pillow,  is  a  symptom  of  nil  forms  of  ctTubral 
and  cerebro-spinal  meningitis,  particularly  when  affecting  the  basal 
meninges.  It  is  also  seen  in  tetantis  and  strychnine  poisoning  as  a 
part  of  the  general  tonic  spasm.  In  ticrvous  infants  u  traii.sieiil  re- 
traction of  the  head  accompanies  a  fit  of  crying  from  temper  or  pain, 
especially  the  pain  caused  by  acute  indigestion. 

-(r)  Other  causes  of  abnormal /i.n'fi/ are  oceipito-cervieal  myalgia, 
post-pbaryngeal  abscess,  congenital  and  spasmodic  (tonic)  torticollis, 
rheumatism  (acute,  chronic,  gonorrhceal),  arthritis  deformans,  swol- 
len and  painful  cervical  glands,  contracted  cicatrices  (especially  from 
burns),  and  sprain  of  the  cervical  muscles  or  other  traumatism  of  the 
neck. 

XI.  Facial  Spasm. — Spasmodic  contraction  of  the  facial  muscles 
may  be  tonic  (continuous)  or  lOonic  (iTiterinittent),  unilateral  or  bi- 
lateral, and  involving  one  or  all  of  the  nuisi'lcs  whicli  iire  innervated 
by  the  facial  nerve.     In  order  to  form  an  opinion  of  the  cauKe  of 

LBMMOdic  affections  of  the  face,  it  is  advisable  to  take  into  cunsidera- 
^HBR^e,  sex,  and  possible  neuropathic  diatliesi.s,  and  to  ascertain  the 
presence  or  absence  of  disease  of  the  eyes,  teeth,  skin,  and  possibly 
of  uterine  disease  and  intestinal  parasites.  In  some  cases  the  facial 
symptoms  constitute  a  comparatively  inaignitirant  part  of  a  disease 
of  the  nervous  system. 

The  diseases  or  conditions  which  may  be  indicated  by  facial  spasm 
are  mimic  spasm,  habit  spasm,  convulsive  tic,  blepharospasm,  nicti- 
tating spasm,  exophthalmic  goitre,  chorea,  epilepsy,  tetanus,  menin- 
gitis, hysteria,  spasm  following  paralysis,  irritation  at  the  rout  of  the 
facial  nerve  and  lesion  of  its  cortical  centre. 

(a)  .Vimic  Spasm. ~A  more  or  less  constant  twitching  of  one  side 
of  the  face  with  partial  closing  of  the  eye,  occurring  in  an  adult,  is 
mimic  spasm.  It  ie  usually  bilateral,  and  ordinarily  does  not  begin 
until  adult  age. 
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(b)  Haliit  Spasm. — If  in  a  neurotic  child,  usuiilly  a  girl  from  seven 
to  fourteen  years  of  age,  there  is  a  sudden  wink  of  the  eye  or  a  rapid 
drawing  of  the  mouth  to  one  side,  or  a  sniff,  occurring  at  irregular 
intervals  and  greatly  intensified  in  severity  by  emotional  causes,  it 
is  Imbit  spasm. 

(r)  Convnhh'e  Tic. — In  an  hereditarily  neurotic  child,  irregular 
movements  of  the  facial  niusnles,  and  frequently  those  of  tire  arm, 
if  accompanied  by  an  explosive  ejaculatory  utterance  of  profane  or 
obscene  words  {ropriilnfui),  or  the  invuluntitry  repetition  of  a  word 
(echohth'(t),  or  the  mimicking  of  an  action  {rc/ioktNt'xis),  is  convulsive 
tic  or  (iillea  de  la  Tourette's  disease. 

(</)  Blpphuroapasm. — A  tonic  (persiBtent)  closure  of  the  eye  ia 
ordinarily  due  to  some  ocular  disease  causing  ]>lioU>phobia  and 
spasmodic  contraction  of  the  orbicularis  palpebrarum.  Very  seldom 
it  is  a  symptom  of  hysteria. 

{e)  Wirtkintf  Spaitm. — Rapid  clonic  contractions  of  the  orbicularis 
palpebrarum  (winking  or  nictitating  spasm)  is,  in  the  absence  of  ocu- 
lar disease,  either  habit  spasm  or  hysteria. 

(/)  ExojifUhiilmk  Qoitre. — A  clonic  spasm  of  the  levator  palpe- 
brse  superioris  resulting  in  successive  rapid  liftings  of  the  upper 
eyelids  is  an  occasional  symptom  (Abadie's  sign)  of  exophthalmic 
goitre. 

(g)  Chnrm. — The  facial  muscles  are  more  or  less  affected  by  irreg- 
ular jerking  movements  in  chorea;  but  the  diagnosis  is  made  by  the 
associated  symptoms. 

(A)  E/tihpi^if,  Meuitiffifi!^,  Tfitannss. — In  epilepsy  there  arc  tonic 
followed  by  clonic  spasms  of  the  facial  muscles,  but  the  siniultuncous 
presence  of  general  convulsions  will  establish  the  diagnosis  nnless  it 
happens  to  be  a  variety  tyf  pefil  mill.  In  the  latter  case  the  diagnosis 
of  epilepsy  maybe  determined  by  the  occurrence  of  a  momentary  loss 
of  consciousness,  biting  of  the  tongue,  or  the  presence  of  a  prelimi- 
nary aura.  In  meningitis  and  tetaruis  the  facial  sptism  is  usually 
tonic,  and  ia  overshadowed  by  the  associated  symptoms. 

( r' )  Ifijuferiit. — The  facial  sjHism  of  hysteria  is  uijually  tonic,  less 
commonly  clonic,  and  requires  for  the  diagnosis  of  its  character  a 
careful  search  for  corroborative  symptoms. 

( /  )  Spasm  foUutPtng  Pfirah/.fi.H. — Fai'ia!  spasm  or  contracture, 
generally  tonic  and  sometimes  permanent,  may  follow  facial  paraly- 
sis. The  latter,  in  the  vast  majority  of  cases,  is  unilateral.  If  the 
paralysis  is  hysterical  the  tonic  contraction  affects  the  muscles  of  the 
non-paralyzed  side  of  the  face  ;  if  due  to  other  causes,  the  contrac- 
ture ordinarily  takes  place  in  the  paralyzed  muscles  during  or  subse- 
quent to  the  recovery  of  their  power. 
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Irri/aiion  at  Hoot  of  Facial. — Clonic  unilateral  spasm  or 
twitching  of  one  or  more  of  the  facial  mii8<'le8  may  be  caused  by  irri- 
tation of  the  facial  at  its  emergence  by  the  pressure  of  a  tnniour  of 
the  base  of  the  bruin,  or  an  anonrism  of  tlie  vertebral  artery.  The 
dingnosis  is  usually  made  post  mortem. 

(I)  Tic  DoulourcHJ-. —  Spasmodic  movements  of  the  face  may  occur 
in  this  di«>ai8c,  but  simply  as  iucident  to  the  pain.  Movements  of  the 
eyes  and  facial  musolca  frequently  complicate  nod<Jing  spasm  {q.  v.). 

XII.  Facial  Paralysis.— Paralysis  of  the  rausoles  of  the  face  is 
almost  always  unilateral,  very  rarely  bilateral. 

In  unilateral  facial  panilysLs  the  affected  side  of  the  face  has  a 
smooth,  e.vpressionlcs«  appearance,  due  to  the  obliteration  of  the 
wrinkles  which  normally  give  it  character.  The  mouth  is  drawn  to 
the  sound  side.  There  is  an  inability  to  pucker  the  lips  as  in  whis- 
tling, and  labial  Rounds  are  bungliugly  articulated.  In  eating,  food 
collects  between  the  teeth  and  the  cheek.  During  sleep  the  cheek 
flaps  with  insjjiration  and  expiration  because  of  the  paralysis  of  the 
buccinators,  and  the  nostril  of  the  paralyzed  side  does  not  dilate 
upon  forced  inspiration. 

If  the  paralysis  is  of  peri/i/ieral  origin,  involving  the  facial  nerve 
only  and  not  constituting  a  part  of  a  hemiplegia,  the  eye  can  not  be 
completely  closed,  and  the  forehead  can  not  be  wrinkled,  owing  to 
paralysis  of  the  orbicularis  palpebrarum  and  the  occipito-frontalis. 
The  tongue,  if  protruded,  does  not  in  rejility  deviate  from  the  middle 
line,  as  may  bo  determined  by  watching  its  relation  to  the  central 
upper  incisors,  the  genio-hyo-glossus  not  having  been  affected.  The 
apparent  deviation  is  due  to  the  pulling  of  the  mouth  to  the  sound 
side. 

If  the  paralysis  is  of  central  origin,  the  upper  branch  of  the  facial 
is  but  slightly  affected,  the  power  of  dosing  the  eye  and  wrinkling 
le  forehead  is  largely  retained,  and  the  tongue  deviates  toward  the 

ilyzed  side,  as  the  genio  hyo-glossus  usually  loses  its  power  and  its 
healthy  fellow  is  unopposed. 

Tl»e  best  test  of  facial  paralysis  is  to  rcqui'st  the  putietit  to  close  the  eyes 
lim'titly  nnd  to  raise  tlif  «ip|>cr  lip  so  as  to  exjHise  tlit-  tt-rfti.  If  cnirijilet*'  fnciiil 
|»ralysifi  is  }»resi.-nt,  tli<'  <-ye  will  not  clo«c,  tliR  eyoliiill  rulb  ii]iwiird.  iiiid  the 
difference  ln-twecn  tlie  two  sideB  of  the  fiicc  iH^comcs  very  iiotii ciilple,  Ttiia 
device  should  nlwuys  be  employed,  as  olliurwisc,  in  tliti  case  of  cliiUlrtn  or 
plump,  gmootli-ffvced  adults,  a  sliffbt  facial  paralysis  may  escape  detection. 
Moreover,  in  the  course  of  time  secondary  contrnclures  may  occur  in  the  para- 
lyzrA  musries  wiiirli  will  restore  the  uriTikk's,  and.  unl.ss  the  other  iiruseles  are 
Berted.  may  deceive  the  observer  into  mistaking  the  affected  side  for  the 
and  oa^. 
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which  run  from  it  to  the  nucleus ;  or  nttrlmr,  a  lesion  involving  the 
nucleus  itself;  or  hifraiiifrh'/ir,  cnmsed  by  disease  or  injury  of  the 
nerve  after  it  leaves  the  nucleus,  cither  while  it  pursues  its  course 
Uirougrh  the  pons,  or  while  in  the  bony  canal,  or  after  emerging  from 
tlie  stylo-niiistoirl  foramen  and  penetrating  the  substance  of  the 
parotid  gland  on  the  way  to  its  final  distribution. 
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The  first  eeaential  in  determining  the  cause  of  a  given  case  of 
fat'ial  paralysis  is  to  liscertain  whether  it  is  of  central  or  peripheral 
origin.  With  rare  exceptions,  if  the  lesion  is  central,  the  eye  can  be 
closed  and  the  forehead  wrinkled,  especially  under  the  influence  of 
emoiioD.  Moreover,  the  normal  response  to  the  faradic  and  galvanic 
currents  is  preserved,  and  the  reaction  of  degeneration  dors  not 
appear,  because  the  nucleus  still  exerts  its  trophic  influence  upon  the 
paralyzed  muscles.  On  the  other  hand,  if  the  lesion  is  peripheral, 
affecting  the  nucleus  or  the  nerve  trunk,  the  orbicularis  and  frontalis 
are  powerless,  the  response  to  faradism  disap^iears,  and  the  galvanic 
excitability  {q.  v.)  is  qualitatively  altered.     The  muscles  degenerate 

•ause  they  are  cut  off  from  the  tropliic  stimulus  of  the  nucleus. 

{a)  77ie  Central  Cauxex  of  Facial  Farahi»is. — In  the  great  major- 
ity of  cases  facial  paralysis  of  central  origin  is  associated  with  hemi- 
plegia, and,  like  the  latter,  is  due  to  intracranial  liemorrluige,  em- 
bolii^m,  or  thrombosis,  with  softening  (less  frequently  tumour  and 
abscess),  affecting  the  cortex  or  the  facial  fibres  as  they  pass  down  in 
the  corona  radiata  or  the  internal  eajisulc.  Tlie  facial  paralysis  is 
on  the  same  side  as  that  of  the  arm  and  leg,  becrauso  the  fibres  from 
the  cortex  to  the  nucleus  decussate  before  entering  the  nucleus,  and 
the  facial  muscles  consequently  bear  tlie  same  relation  to  the  cortex 
as  do  the  muscles  supplied  by  the  spinal  nerves.  The  determination 
aa  to  which  of  the  central  lesions  is  causing  the  purulysis  must  be 
made  by  the  history  and  associated  symptoms.  If  there  is  facial  palsy, 
presenting  the  characters  of  a  central  paralysis  and  not  associated 
with  hemiplegia,  it  is  due  to  a  lesion  of  the  face  centre  in  ttie  cortex. 

(b)  Xurhar  and  Peripheral  ('rtw.vcs  of  Facial  Paralysi-s. — (1)  \'u- 
cleua  alone. — Lesions  affecting  the  nucleus  alone  are  not  common 
but  may  occur  as  a  result  of  hemorrhage,  tumour,  and  chronic  sof- 
tening, or  in  the  course  of  diplithoria,  anterior  poliomyelitis,  and 
bulbar  paralysis. 

{*2)  Crossed  paralysis. — A  special  form  of  motor  disturbance  is 
croMtd  jaaralt/.ii.i — palsy  of  tht'  face  on  one  side  anil  of  the  arm  and 
leg  on  the  opposite  side,  the  facial  paralysis  being  in  this  case  on  the 
flame  side  as  the  lesion.  If  this  condition  ia  present,  it  is  indicative 
of  a  lesion  in  the  lower  part  of  the  pons,  involving  the  nerve  between 
its  nucleus  and  the  point  upon  the  side  of  the  pons  from  which  it 
emerges.  In  this  form  of  paralysis  the  location  of  the  lesion  is  very 
definitely  in  the  lower  portion  of  the  pons,  for,  if  it  is  in  the  upper 
portion,  the  facial  paralysis  will  be  upon  the  same  side  as  that  of  the 
arm  and  leg  (ordinary  hemiplegia),  because  in  this  ease  the  facial 
fibres,  like  those  of  the  arm  and  leg,  are  invaded  above  their  point  of 
dccosaation. 


always  accompanied  by  evideuces  of  iiivdlvciDi-nt  of  otiier  oniuial 
nerves  (Dasa). 

(4)  Duriug  its  course  through  the  bony  canal  (uqueduct  of  FalliK 
piue),  the  nerve  may  be  panilyzed  by  fracture  of  the  petrous  portion 
of  the  temporal  bone,  or  by  inflammation  or  caries  of  the  same,  due 
to  otitis  mod  in. 

(5)  At  or  after  its  emerf/eme  from  (he  nijiln-mastoid  foramen  the 
nerve  may  be  injured  by  blows ;  by  accidental  cutting  during  the 
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retnoTal  of  enlarged  cervical  glands,  parotid  or  other  tamours ;  and 
at  birth  by  direct  pressure  of  the  forceps.  In  the  latter  instance  it 
thonld  be  remembered  that  the  puralysia  may  be  due  to  intracranial 
hemorrhage,  but  in  this  case  other  paralyses  iisually  coexist.     The 
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nerre  may  also  be  so  pressed  upon  by  swelling  of  the  parotid  gland 
that  it  loses  its  function. 

(6)  Paralysis  of  the  facial   may  be   present  as  a  part  of  mul- 
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tiple   neuritis,  locomotor  ataxia   (lesion   affecting    the    pons),   and 
hysteria. 

(7)  As  the  most  i-ommon  cause  of  central  facial  paralysis  is  either 
hemorrhage  or  tumour,  bo  the  majority  of  eases  of  i>eripheral  facial 
paralysis  are  due  to  exposure  to  cold  and  consequent  diffuse  rheu- 
matic neuritis  of  the  facial  nerve  (Bell's  palsy,  y.  v.).  The  ueuritts 
may  in  one  instance  affect  mainly  the  peripheral  terminations  of  the 
nerve,  in  another  that  portion  lying  in  the  Fallopian  canal. 

(8)  To  determine  the  particular  form  of  disease  which  is  respon- 
aible  for  the  paralysis  requires  a  review  of  tlie  history  and  accom- 
panying symptoms  which  may  point  to  the  conditions  mentioned  as 
possible  causes — o.  g.,  sudden  hemiplegia  and  unconscinusness  in 
an  old  person  with  atheromatous  arteries;  or  vertigo,  vomiting,  con- 
vulsions, and  paralysis  of  other  cranial  nerves  in  tumour  of  the 
brain. 

The  locatum  of  a  peripheral  lesion  muy  be  ascertained  witliiu  certniu  llmitA 
by  testing  tlie  aensu  uf  taste  in  the  anterior  two  thirtia  of  the  tongue.  If  the 
aense  of  tMte  is  partly  or  entirely  lost,  the  lesion  must  be  bfilwecii  the  geniculutc 
ganglion  of  the  nerve  and  the  point  where  the  ehiirdu  tympiini  is  given  off.  If 
it  18  not  lost,  the  lesion  is  eitlier  central  to  tlie  genu  or  jwripheral  to  the  churdA. 
In  the  greater  number  of  eases  it  is  periplienil. 

The  hearing  power  of  the  ear  on  the  pariilyzed  side  may  be  abnormally 
acute  or  leas  than  normal.  If  abnormally  sensitive,  it  indicates  that  the  losioa 
extends  into  the  Fallopian  cunul  and  uffecU*  the  nerve  to  the  stapedius,  pa.nt- 
lyzing  it  and  allowing  the  unopposed  tensor  tyinpnni  (o  tighten  the  drum 
uienibraue.     If  the  hearing  is  impaired,  it  is  uiiually  due  to  otitis  media. 

(c)  Bilateral  or  Doable  Facial  Paralysis  [Facial  Diplegia). — This 
is  of  very  rare  occurrence,  and  when  present  ie  caused  by  bilateral 
and  symmetricjil  cortical  lesions  :  tumour  or  gummatous  disease  at 
the  base  of  tlic  brain,  disease  of  the  pou."* — viz.,  a  lesion  at  the  point  of 
decuaeation  of  the  face  fdtros,  disease  of  the  basilar  artery,  acute  and 
chronic  bulbar  paralysis,  diphtlieritic  multiple  neuritis,  and  double 
mastoiditis  of  otitic  origin. 

XIII.  Miscellaneous  Affections  of  the  Head  and  Face.-(ff)  Syph- 
ilitic  or  Tuberculoua  Ulceralutfi. — Indurated  grayish  s]K)ta  upon  the 
face  which  break  down,  giving  rise  to  deep,  scoojwd-out  ulcers  with 
hard,  thickened  borders,  and  leaving  smooth,  white,  circular  ciiatri- 
ces,  are  ulcerated  subcutaneotis  gummata.  It  is  sometimes  difficult 
to  distinguish  an  ulcerating  gumma  from  a  tuberculous  ulcer,  but  in 
the  latter  the  uh-er  is  more  shallow,  the  edges  are  flat  and  soft,  and 
the  scar  reddish  or  purple.  If  the  diagnosis  is  uncertain,  an  attempt 
may  be  made  to  find  the  tnbercle  bacillus  or  the  therapeutic  teat  may 
be  applied. 
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(6)  Herpes  Zoster. — One  or  more  groups  of  small  vesicles  seated 
opon  an  inflamed  base,  attended  by  a  biirniug  or  ueuralgie  pain,  and 
occurring  along  the  course  of  one  or  more  brunches  of  the  fifth  nerve, 
is  herpes  zoster. 

(c)  Distended  Veins. — Distended  or  enlarged  veins  upon  the  scalp 
may  be  due  to  tumours  of  the  neck,  tliromboais  of  the  hitenil  sinus, 
or  meningitis.  They  are  especially  prominent  in  chronic  hydro- 
cephalus. 

(//)  Erysipelits  of  the  Face  and  Head. — Redness  beginning  over 
the  bridge  of  the  nose  or  at  the  site  of  an  abrasion,  spreading  rapidly 
over  the  face  and  scalp,  the  advancing  edge  being  well  defined,  causing 
great  cedema  of  the  face,  eyelids,  ears,  and  scalp,  v/\\\c\\  sadly  alters 
the  patient's  appearance,  and  attended  with  sudden,  usually  high, 
fever,  is  erysipelas  {Streptococrun  pyngenea). 

{e)  Excejfitive  Swentiny  of  the  head  in  a  child  i«  suggestive  of 
tachitis  {q.  v.),  although  it  is  observed  to  a  considerable  extent  in 
many  children  who  are  not  rachitic. 


SECTION    XV 
THE  EAR 

I-  Pain. — {a)  Otitin  Media. — By  fur  the  most  frequent  cause  of 
severe  pain  in  the  ear  (earache)  is  an  otitis  media  secondary  to  scarlet 
fever,  epidemic  influenza,  acute  simple  rliino-phuryrigitis  or  tonsilitis, 
measles,  diphtheria,  and  typhoid  fever.  It  is  most  common  in  chil- 
dren and  may  explain  an  obscure  infantile  illness. 

(A)  Other  Causes  of  Earache. — Pain  in  the  ear  may  jilso  be  due  to 
decaying  teeth,  alveolar  abscess,  mastoid  disease,  abscess  of  the  meatus, 
foreign  body  in  the  ear,  neuralgia,  rheumatism  of  temporo-masillary 
articulation,  and,  if  in  the  right  ear,  aneurism  of  the  innominate. 
Ear  pain  is  sometimes  due  to  ulcer  or  cancer  of  tiio  tongue. 

n.  Colour. — {a)  Waxy. — Abnormally  white  or  waxy  ears  are  usually 
dne  to  conditions  in  which  palhir  (y.  v.)  is  a  symptom. 

(h)  A  blw-blnck  discoloration  of  the  cartilages  of  both  ears  is  a 
symptom  of  ochronosis  (usually  witli  alkaptunuria). 

(c)  lilue. — A  livid  or  bluish  tint  of  the  external  ear  is  usually  in- 
dicative of  general  cyanosis  and  its  causes  [q.  v.).  A  frost-bitten  car 
is  at  first  blue,  but  when  frozen  is  waxy  white. 

(rf)  Ecchyinwis  with  SweUiny. — A  swollen  black  and  blue  pinna 
may  be  due  to  injury,  but  may  also  bo  an  example  of  that  curious 
trophoneurosis,  hematoma  auriit  of  the  insane. 
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III.  Shape. — (a)  Stigmata  of  Degeneration. — Ears  unusually  promi- 
nent, long,  or  misplaced,  with  absence  of  helix,  antihelix,  or  lobule, 
are  marks  of  degeneration  or  imperfect  physical  development. 

(J)  Tophi. — Small  hard  nodules,  found  usually  on  the  borders  of 
the  ear,  are  chalky  masses  of  sodium  urate  of  gouty  origin  and  may 
be  so  numerous  as  to  cause  deformity. 

(c)  Abscess  of  Meatus,  etc. — If  the  external  ear  is  swollen  so  that 
it  stands  out  from  the  head,  and  if  on  inspection  the  meatus  is  found 
to  be  inflamed  and  almost  closed,  with  absence  of  tinnitus  and  ver- 
tigo, it  is  an  abscess  of  the  external  meatus.  The  calibre  of  the 
meatus  may  also  be  lessened  by  periostitis,  exostoses,  and  sebaceoas 
cysts. 

IV.  Discharges. — (o)  Blood. — A  fracture  of  the  base  of  the  skull 
may  cause  an  aural  hemorrhage,  followed  by  the  escape  of  a  consider- 
able amount  of  clear  cerebro-spinal  fluid  from  the  subarachnoid 
space.  Rupture  of  the  tympanic  membrane,  either  as  a  result  of 
injury  or  consequent  upon  an  otitis  media,  may  be  responsible  for  a 
discharge  of  blood — in  the  latter  case  mixed  with  pus.  Hemorrhage 
from  the  ear,  especially  in  the  newborn,  may  be  an  evidence  of 
haemophilia.    It  may  occur  in  caisson  disease. 

(J)  Pus. — A  flow  of  pus — otorrhoea — may  be  either  acute  or 
chronic,  and,  while  it  may  be  due  to  a  polypus  or  abscess  of  the  ex- 
ternal meatus,  it  is,  in  the  great  majority  of  cases,  an  evidence  of 
otitis  media  with  or  without  complications.  A  slight  moisture  may 
be  indicative  of  eczema  or  impacted  cerumen  in  the  meatus. 

V.  Hearing. — («)  Tinnitus. — Subjective  sounds  heard  in  the  ear 
(tinnitus  aurium),  or  with  much  less  frequency  vaguely  located  in 
the  head  {tinnitus  cerebri),  are  of  varying  intensity  and  character. 
As  a  rule,  the  sound  is  heard  on  one  side  only.  It  is  a  very  common 
symptom,  and  may  be  due  to  so  many  conditions  that  in  a  given  case 
it  is  often  difficult  and  sometimes  impossible  to  determine  its 
etiology. 

The  character  of  the  sounds  may  be  of  service  in  ascertaining 
their  cause  (Dana),  although  too  much  reliance  must  not  be  placed 
upon  this  as  a  diagnostic  factor. 

If  they  are  of  a  boiling,  bubbling,  gurgling,  singing,  or  whistling 
quality,  their  origin  is  likely  to  be  found  in  rhino-pharyngeal  catarrh 
with  involvement  of  the  Eustachian  tube  and  middle  ear,  or  some 
source  of  irritation  in  tlie  external  meatus.  If  the  sound  is  of  a 
constant  rushing  or  knocking  character,  it  maybe  due  to  congestion, 
inflammation,  or  hemorrhage  of  the  labyrinth.  If  the  tinnitus  is 
like  a  systolic  bruit,  synchronous  with  the  heart  beat,  and  is  stopped 
by  carotid  compression,  it  is  presumably  due  to  vasomotor  paralysis, 
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,  or  mflammBtioii   of  the  middle  ear.     If  the  goand  is  of  a 
or  roaring   description,  it   is   probably  caused   by  chronic 
■idll»«ftr  catArrk,  tymptiDic    diseii«e,  syphilis,  braiii   tumours,  or 


If  the  noise  is  referred  to  the  bead  {tiiiMi/us  etrebri)  rather  than 
tik  ear,  and  neither  deafness  nor  anral  disease  be  present,  it  is  in  all 
Bkflihood  ovoacd  by  arterioflcleroeis  or  meningitis.  If  the  tinnitus 
illf  a  ooaipUeftt«4  character — rix.,  musical  rounds  or  vrorde — it  ia 
iiiicatiTe  of  some  central  leeion. 

It  it  helpful  to  bear  in  mind  that  the  most  fregufnt  causes  of  tin- 
litw  aarium  are:  neoraetbenia  and  the  neuropathic  diathesis,  with 
iiMBOtor  irregnlarity ;  diseases  of  the  ear,  as  impacted  cerumen, 
with  fluid  in  the  middle  ear  and  obstruction  of  the  Eustachian 

»;  blood  dJaoaaee,  as  anaemia  (with  coincident  cerebral  ansemia) 
oi  ksBBmia;  toxsmic  states,  as  in  gout,  nephritis,  alcoholism,  and 
iW  avenue  of  tobacco;  the  arteriosclerosis  of  old  people :  and  dis- 
Ivla&oee  of  the  digestion. 

Other  and  1ms  frequent  causes  are  as  follows  : 

Hrprrtrophy  of  the  heart  and  aneurism  of  the  cerebral,  basilar,  or 
*erttbr«l  arteries  may  cause  a  pulsating  tinnitus.  Tinnitus  may  con- 
Mitate  the  premonitory  aura  of  an  epileptic  seizure  or  initiate  an 
attack  of  catalepsy.  It  is  one  of  the  multiform  manifestations  of 
l^atmL  Xoiaea  in  the  ear,  due  perhaps  to  local  disease,  may  be  the 
baaaof  anral  hallucinations  in  delirium  tremens  and  insanity.  Asso- 
<iifted  vith  Tertigo  and  deafness  it  is  one  of  the  prominent  symptoms 
ii  Xioiire^B  diaesseu  An  attack  of  migraiue  is  frequently  preceded 
or  icooinpanied  by  sudden  loud  noises,  perhaps  like  a  pistol  shot. 
BaaiBg  or  ringing  in  the  ears  may  precede  an  attack  of  intracranial 
Iwuiihage  or  thrombosis.  Tinnitus  is  a  rare  occurrence  in  organic 
&eMd  inTolring  the  auditory  nucleus  or  tract,  e.  g.,  tumour.  It  is 
not  uioommon  as  a  tinnitus  cerebri  in  meningitis,  especially  chronic 
pdiyiTi  -    following   gunstroke,  chronic  alcoholism,  or  blows 

■poQ  til  ■  •  \.  Tinnitus  with  deafness  may  be  due  to  the  admiuis- 
tiation  of  the  cinchona  alkaloids,  as  well  as  salicylic  acid  and  its  coin- 
Ergot  in  considerable  doses  may  give  rise  to  ringing  in 
l>ecaUBe  of  its  probable  action  in  pro<lu(Mng  cerebral  anaamia. 
Various  sabjeittire  sounds,  due  to  toxaemia,  circulatory  disturbances, 
cr anral  diseas(*,  may  be  present  in  simxa  of  the  injWtiiytiH,  particu- 
Uriy  cholera,  malarial,  typhoid,  and  typhus  fevers. 

(h)  lieafnfAit. — III  the  majority  of  cases  deafness  dvpeiids  upon 
•Saaaw  of  the  tympanum,  middle  car,  or  Eustachian  tube.  It  may, 
kowrer,  be  due  to  disease  of  the  auditory  nerve,  its  nucleus,  or  its 
wtJoU  centre,  in  which  case  it  is  spoken  of  as  "  nervous  deafness." 
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The  diatinotion  between  ordinary  deafiiess  and  the  nervous  form 
is  made  by  testing  with  tlie  wutch  or  the  tuning  fork. 

If  the  ticking  of  the  wateh  or  the  vibrations  of  the  tuning  fork 
are  heard  faintly  or  not  at  all  wlien  lield  at  varying  distances  from 
the  ear  (aerial  conduction),  but  become  distinctly  audible  when  the 
wateli  or  the  handle  of  the  fork  is  placed  in  contact  with  the  skull 
or  mastoid  procesd  (bone  conduction),  the  deafness  is  of  the  ordinary 
variety  and  due  to  aural  disease.  If,  on  the  other  hand,  ivatch  and 
fork  are  heard  indistinctly  or  not  at  all,  both  in  contact  and  at  a  dis- 
tance, the  deafness  is  due  to  some  lesion  of  the  nerve  or  its  connec- 
tiona.  In  the  first  case  the  nerve  is  normal  and  can  appreciate 
vibrations  brought  by  the  bone,  while,  through  some  fault  in  the 
mechanism,  aerial  vibrations  are  not  transmitted  to  the  nerve  end- 
ings. In  the  second  case  the  nerve  is  at  fault  and  can  not  appreciate 
vibrations,  no  matter  how  well  they  may  be  conducted. 

Nervoti.i  Ikafneas. — The  presence  of  nervous  deafness  having 
been  determined,  its  possible  causes  must  be  remembered.  The 
lesions  [>ruducing  it  may  atfect  the  cortical  centre,  the  nucleus  and 
root  of  the  nerve,  or  its  terminations  in  the  labyrinth. 

The  eighth  nerve  has  a  double  fuTietion.  The  cocJdfar  branch  is 
the  nerve  of  hearing ;  the  vpntibular  branch,  which  supplies  the 
eemicireular  canals,  is  the  space  sense  nerve.  The  cortical  centre 
for  the  auditory  nerve  is  situated  in  the  1st  and  2d  temporal  convo- 
lutions. 

(1)  Cortical  lesions. — As  a  clinical  curiosity  nervous  deafness  of 
both  ears  may  be  caused  by  bilateral  losiotis  of  the  cortical  centres. 
Disease  of  the  left  cortical  centre  jiroduces  word  deufness— inability 
to  understand  the  meaning  of  words,  although  the  sounds  may  be 
heard.  A  lesion  of  the  right  cortical  centre  may  give  riee  to  defect- 
ive hearing  in  the  left  ear.  Loss  of  hearing  due  to  hysteria  is  of 
cortical  origin.  Headache,  mental  strain,  and  "nervousness"  may 
produce  a  temporary  diminution  of  auditory  acuity,  although  the 
variation  from  these  causes  is  usually  in  the  direction  of  hyperacusis, 
or,  more  pi'uperly,  dysacuais,  when  ordinary  sounds  act  as  irritants. 

A  lesion  of  the  corpora  quadrigemina,  or  the  internal  capsule, 
may  involve  the  fibres  leading  to  the  nucleus  and  thus  impair  the 
power  of  audition.  The  particular  IcsiouR  which  may  occur  here  are 
tumour,  abscess,  hemorrhage,  or  cortical  meningitis. 

(3)  Lesions  of  the  nucleus  and  the  root  of  the  nerve. — Disease  of 
the  nucleus  itself  is  rare,  but  at  the  base  of  the  brain  (Figs.  45  and 
46)  the  nerve  may  be  compressed  or  injured  by  tumours,  hemorrhage, 
fracture  of  the  base,  violent  blows  upon  the  head  without  fracture, 
and  meningitis      Of  tliese  causes  the  more  frequent  are  syphilitic 
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neningitis  in  the  adult,  and  epidemic  cerebro-spinal  meningitis  in 
children.  In  the  latter  the  deafness  may  be  permanent  and,  if  in 
an  inf»nt,  deaf-mntiem  may  resalt.  The  nerve  may  undergo  primary 
degeneration  in  locomotor  atiixia. 

(3)  Labyrinthine  dise^isc. — In  the  great  majority  of  cases  nervous 
deafness  is  due  to  a  lesion,  either  primary  or  an  extension  of  middle- 
emr  disease,  affecting  the  terminations  of  the  nerve  in  the  internal 
ear — the  end  organ.  There  may  be  syphilitic  disease;  inflammation, 
hemorrhage,  or  tumour  of  the  labyrinth;  tuberctiloiia  disease  or 
injury  of  the  petrous  bone ;  and  atrophy  of  the  nerve  endings  in 
locomotor  ataxia.  Quinine,  salicylic  acid,  or  the  salicylates  may  be 
resjwnsible  for  the  deafness  by  causing  labyrinthine  hyperaemia. 
Meniere's  disease,  as  limited  by  some,  is  due  to  a  lesion  of  the 
labyrinth.  The  constant  noise  and  jarring  incident  to  certain  occu- 
pations (railway  engineers,  boiler  makers)  may  produce  nervous  deaf- 
ness. Loud  reports  or  explosions  have  a  similar  effect,  usually 
temporary  unless  the  concussion  is  sufficiently  violent  to  inflict  a 
traumatism.  Some  of  the  fevers,  notably  typhoid  and  typhus  fevers, 
the  septiciemic  form  of  pneumonia,  and  diplrtfieria,  are  attended 
with  marked  Impairment  of  hearing  without  niiddle-tiur  disease. 

The  determination  of  the  special  lesion  in  nervous  deiifnesa  must 
be  made  from  a  comparison  of  the  assotnated  signs  and  symptoms, 
vis.,  those  of  tumour  or  abscess  of  the  brain,  intracranial  hemorrhage, 
or  basal  meningitis,  affecting  the  cortex,  nucleus,  or  nerve  root, 
together  with  a  careful  examination  of  the  ear  in  labyrinthine  dis- 
ease. Sudden  total  deafness  is  very  suggestive  of  syphilis  of  the 
internal  ear.  Hysterical  deafness  is  to  be  distinguished  by  its  affect- 
ing one  ear  only ;  by  its  suddenness  of  onset,  usually  following  strong 
emotion  or  shock ;  by  its  incompleteness,  the  failure  concerning 
mainly  high  and  low  notes;  by  the  erjual  diminution  in  air  and  bone 
conduction ;  by  the  presence  of  hysterical  stigmata  (q,  p.J,  and  per- 
haps by  a  return  of  hearing  as  sudden  as  its  loss. 

Xon-nerrous  Dmfne»)t.—Oi  all  rases  of  deafness  by  far  the  great- 
est number  are  due  not  to  affection  of  the  nerve,  but  to  some  defect 
io  the  auditory  mechanism  for  conveying  vibrations  to  the  end- 
organ. 

The  diseases  and  conditions  of  the  ear  which  will  usually  be 
found  responsible  for  loss  or  impairment  of  the  power  of  hearing  arc 
middle-ear  inflammation  resulting  from  simple  or  specific  infoctioue 
rhino-pharyngitis,  postnasal  adenoids,  enlarged  fauciul  ttmwils,  nasal 
IJolj-pi,  and  nasal  stenosis  from  any  cause.  Wax  in  the  meatus,  aural 
polypi,  parotitis,  or  other  inflammations  or  growths  may  produce 
deafness  by  closing  the  external  meatus. 
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(c)  Hifperai'usi.<>. — x\n  extraonlinary  acutenesB  of  the  sense  of 
hearing  {fitfper(iruiii.t)  may  be  symptomatic  of  liyeteria,  facial  paral- 
ysis with  loss  of  power  in  the  stapedius  muscle,  and  hypnosis. 

Allied  to  liyperacusis  is  difsarusis — the  causing  of  unpleasant 
senaationa  by  ordinary  sounds — which  may  he  significant  of  the  cere- 
bral congestion  of  fevers,  or  an  irritable  condition  of  the  nerrous 
system  during  convalescence  from  febrile  diseases  or  in  debilitated 
persons.  It  is  a  rather  frequent  complaint  in  hysteria,  neurasthenia, 
hypochondriasis,  migraine,  and  severe  headaches.  It  may  be  present 
in  epilepsy,  meningitis,  and  tetanus. 


SECTION   XVI 

THE  EYE 

The  signs  and  Hymptoms  referable  to  the  eye  are  of  importance, 
not  only  with  reference  to  the  disorders  of  the  nervous  system  but 
also  in  connection  with  diseases  of  other  organs.  These  signs  and 
symptoms  will  be  enumerated  in  the  usual  order  of  a  clinical  exam- 
ination. 

I.   THE    EYELID 

(a)  iSwrllinff,  Pvffinegs. — The  eyelids,  particularly  the  lower,  are 
swollen  in  general  anasarca,  and  are  usually  the  earliest  seat  of 
oedema  of  renal  origin.  Antemia  ia  not  infrequently  attended  by 
swelling  of  the  lids.  A  bloated  appearance  of  the  eyes,  possibly 
with  ecchymoses,  is  common  in  the  later  stages  of  a  severe  pertussis. 
The  effect  of  full  doses  of  arsenic  in  causing  puffiness  of  the  lids  is 
familiar.  Angioneurotic  cedema  may  be  seen  in  this  locality,  and  is 
perhaps  analogous  to  the  anlema  of  the  lids  and  forehead  which 
infrequently  occurs  in  neurotic  adolescents. 

Because  of  the  anatomical  connection  between  the  vessels  of  the 
face  and  those  of  the  cranial  cavity  (Figs. 47  and  48),  cerebral  throm- 
bosis may  give  rise  to  a  swelling  of  one  or  hotli  eyelids,  with  some 
protrusion  of  the  eyeball,  the  puffiness  subsequently  extending  to 
the  face. 

Erysipelas  and  ghiiiders,  the  former  especially,  may  be  the  cause 
of  swelling  so  great  as  to  prevent  opening  of  the  eye.  Severe  coryza, 
hay  fever,  and  iodism  may  induce  noticeable  swelling  of  the  lids. 
So,  also,  the  lids  are  swollen  in  measles,  variola,  and  occasionally  in 
varicella. 

{b)  llitrdetthnn. — A  minute,  painful  abscess  at  the  edge  of  the  eye- 
lid is  a  sty  or  hordeolum.    If  occurring  in  successive  series,  they  may 
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"be  indicatiTe  of  the  overuse  of  defective  eyes,  or  more  frequently  of 
digestive  or  genital  disorders.  If  smalls  single,  atid  superfifial,  they 
are  of  purely  local  origin.  They  mast  be  dififerentiated  from  chala- 
zion (cyst  of  a  Meibomian  gland),  a  slow-growing  tumour  which  may 
become  inflamed  and  suppurate. 
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A  cystic  swelling,  of  some  standing,  toward  the  inner  canthus,  is 
a  mucocele  (chronic  datTyoeystitis),  which  may  become  inflamed 
and  suppurate.  And  there  may  be  an  acute  inflaniniatiou  of  the 
lachrymal  sac  following  measles,  scarlet  fever,  oplitbalraia,  or  other 
diseases  in  which  there  is  conjunctival  inflammation. 

(c)  Blepharitis. — If  the  edges  of  the  eyelids  are  reddened,  thick, 
inflamed,  and  crusted  with  secretions,  possibly  showing  minute  ulcers 
or  pustules,  the  condition  is  a  blepharitis  resulting  from  a  previous 
ophthalmia  or  an  attack  of  measles.  It  is  usually  indicative  of  anae- 
mia and  a  catarrhal,  perhaps  tuberculous,  diathesis. 

(rf)  Verrurn. — Warts  upon  the  eyelids  are  not  common,  aaid  are 
only  of  importance  in  old  people  because  of  the  possibility  of  eom- 
mcncing  epithelioma. 
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and  having  lasted  for  several  years,  is  quite  certainly  an  epitheli- 
omatous  ulcer. 

2.  tSyphilig. — The  initial  lesion  of  syphilis  may  occur  on  the  ey©- 
lid  in  the  shape  of  a  small,  moist,  slightly  ulcerated  surface,  with 
considerable  induration  and  swelling.  The  diagnosis  can  usiiallv  be 
made  with  certainty  only  by  the  secondary  symptoms.  A  very  rare 
lesion  is  an  ulcer  iu  the  tertiary  stage  of  syphilis,  deeper,  more 
indamed,  and  punched  out  in  appearance  than  in  epithelioma,  which 
is  practically  the  only  disease  with  which  it  may  be  confounded. 

(/)  Tophi. — As  in  the  ear,  so  may  small  nodules  of  sodium  urate 
form  iu  the  eyelids,  significant  of  the  gouty  diathesis. 

ig)  Colonr  of  the  Lidn.  1.  Xftnfhelnitmn. — One  or  more  soft  and 
very  slightly  elevated  yellow  patches  on  the  eyelids  of  elderly  people, 
vars'ing  in  size  from  a  mere  point  to  the  size  of  a  finger  nail,  and 
situated  near  the  inner  angle  of  the  eye  (if  nnilateral,  nsually  on  the 
left),  is  xanthelasma. 

2.  Duskiness.— k  darkening  or  duskiness  of  the  lids  and  under 
the  eyes  is  seen  in  some  women  during  menstruation  and  early  in 
pregnancy,  also  in  menorrhagia  and  long-continued  IcucorrhtRa. 
Duskiness  may  be  very  prominent  in  the  anaemia  and  pallor  of  bru- 
nettes, or  after  fatigue,  mental  excitement,  loss  of  sleep,  or  severe 
pain,  and  in  exhausting  disenses.  Dark  circles  round  the  eyes  con- 
stitute a  time-honoured,  if  not  always  reliable,  symptom  of  self- 
abuse. 

(A)  Blepharospcutm, — (See  Index.) 

(i")  Lftgophthahfias.— The  unnatunilly  open  eye  maybe  due  to  the 
contraction  of  a  scar,  to  loss  of  power  in  the  orbicularis  palpebrarum, 
facial  paralysis,  or  exophthalmic  goitre.  In  the  latter  disease  it  is 
conjoined  with  protrusion  of  the  eyeball  (proptosis)  and  inability  to 
follow  with  the  upper  lid  a  downward  movement  of  the  eyeball 
(vo.^  Oraefe's  sign). 

Incomplete  closure  of  the  lids  during  sleep  is  a  common  symp- 
tom of  exhausting  diseases,  particularly  in  children.  As  the  eye- 
balls are  normally  turned  upward  while  sleeping,  the  sclerotic  is  thus 
exposed,  giving  a  ghastly  expression  to  the  face.  A  similar  rolling 
up  of  the  eye  and  imperfect  closing  of  the  lids  is  frequently  seen  in 
hysterical  individuals. 

(j)  i*/'/*!*.— Drooping  of  the  upper  eyelid  (see  Index). 

II.  THE  CONJUNCTIVA,  SCLEROTIC,   AND  CORNEA 

(a)  Colour.  1.  Yellote  Sclfnitic.—Hoon  iu  jaundice,  and  may  be 
due  to  fatty  deposits,  triangular  in  shape,  apex  at  the  cornea,  and 
running  laterally  toward  the  angles  of  the  eye. 
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2.  Bluish-white  or  Pearly  Sclerotic— This  is  found  in  the  anaem- 
ias,  in  phtliisis,  in  nephritis,  and,  by  contrast  with  the  discoloured 
face,  in  Addison's  disease. 

3.  Infinmcd  or  Injected  VoHJundivn. — This  niuy  be  caused  by 
gonorrlieal  infection  or  by  the  bacilhia  of  diphtheria,  in  which  case 
it  is  attended  with  a  profuse  purulent  discharge  or  the  formation  of 
pseudo-membrane.  A  certain  amount  of  conjunctivitis  is  present  in 
measles,  hay  fever,  coryza,  and  influenza  of  the  catarrhal  type. 
Typhus  fever  presents  a  brilliantly  injected  conjunctiva,  as  does  yel- 
low fever  to  a  lesser  degree.  Meningitis,  either  simple  or  tubercu- 
lous, is  a  uot  infrequent  cause  of  inflammation  and  discharge,  per- 
haps uuili.teral.  Facial  paralysis,  by  causing  undue  exposure  of  the 
eyeball,  may  give  rise  to  redness  and  inflaniniation. 

Neuralgia  of  the  fifth  nerve  and  glaucoma  produce  conjunctival 
congestion ;  so  also  do  full  doses  of  arsenic  or  potassium  iodide,  espe- 
cially if  there  is  an  idiosyncrasy.  XJlcers  of  tlie  cornea  are  attended 
witli  reddening  of  the  eye.  The  possible  presence  of  a  foreign  body- 
should  be  remembered. 

Subconjunctival  hemorrhage  or  ecchyraosis  may,  after  the  receipt 
of  an  injury,  indicate  a  fracture  of  the  base  anteriorly,  the  blood 
passing  forward  into  the  orbit.  The  non-aurgical  causes  are  the  vio- 
lent straining  which  may  occur  in  pertussis,  sever«  vomiting,  obsti- 
nate constipation,  or  heavy  lifting.  Subconjunctival  ecchymosis 
may  also  occur  in  the  epileptic  seizure  and  in  asthma  or  severe  dysp- 
noea. They  may  be  hemorrhagic  infarcts  and  signififiant  of  ulcera- 
tive endocurditis. 

[b)  Dryness  and  Moisture  of  the  Eye.— The  eye  may  b«come  dry 
and  glazed  in  collapse  or  the  typhoid  status,  as  well  as  in  disease 
attended  by  lagophthalmos. 

Lachrymation— an  increased  secretion  of  watery  fluid — usually 
accomparjios  irritation  or  inflammation  of  the  conjunctiva,  and 
accordingly  is  present  in  measles,  influenisa,  pertussis,  and  typhua 
fever  in  the  early  etagea,  hay  fever,  asthma,  coryza,  trifacial  neu- 
ralgia, facial  paralysis,  iodism,  and  foreign  bodies  in  the  eye.  The 
moist  eye  of  the  chrouic  alcoholic  is  familiar.  The  tears  may  over- 
flow the  eiigc  of  the  lids  {epiphora)  because  of  displacement  of  the 
pnncta  laclirymalis  or  ubf^truction  of  the  duct.  Cold  winds  and  irri- 
tating vapuurs  stiiiiuhite  the  flow  of  tears. 

(r)  The  Cornea.— L  Arcux  jSeHt7/«.— Fothergill  made  a  distinc- 
tioji  between  the  true  and  the  false  arcus  senilis.  The  true  arcus  is 
an  ill-«lo(ined,  grayish,  partial  or  complete  ring  at  the  circumference 
of  the  cornea,  the  cornea  itsel  f  being  somewhat  hazy.  It  was  formerly 
considered  to  be  an  indication  of  beginning  arteriosclerosis,  atheroma, 
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gout,  cTironic  nephritis.  anJ  the  degeneration  of  old  age.  The  false 
arcus  is  a  sharply  delineateil  ring  of  a  clear  yellow  or  yellowish-whito 
colour,  dne  to  a  deposit  of  fat.  ^Neither  one  is  of  (special  diagnostic 
significance. 

2.  KeraHtis, — Interstitial  keratitis  is  the  only  variety  which  i#of 
general  medical  interest,  because  of  its  usual  cause — sypliilis.  The 
cornea  has  the  appearance  of  ground  glass,  with  small  dearer  spots 
here  and  there  through  which  the  pupil  may  be  indistinctly  seen. 
It  is  usually  nymmetricAl,  and  occurs  between  5  and  15  years  of  age. 
Confirmatory  signs  should  be  looked  for  in  the  lips,  teeth,  nasal 
bones,  and  general  appearance. 

It  is  not  to  be  forgotten  that  a  hazy  or  steamy  cornea-,  with  severe 
pain  around  a  reddened  eye,  possibly  with  nausea  and  vomiting,  and 
a  tense  globe,  are  the  symptoms  of  glaucoma. 

3.  lUcers  of  Cornea. — A  reddened,  painful,  photo  phobic  eye,  with 
a  clear  cornea,  which  on  close  inspection  shows  a  ylight  loss  of  sub- 
stance at  one  point,  is  an  example  of  a  corneal  ulcer.  This  may  be 
fonnd  in  connection  with  exophthalmic  goitre,  and  is  due  to  the  con- 
stant exposure  of  the  eye  consequent  upon  the  iuiibility  of  the  lida 
to  cover  the  protruding  eyeballs. 

The  unilatei-al  inflammation  of  the  eye  in  meningitis  may  lead  to 
a  corneal  ulcer.  In  disease  of  the  first  division  of  the  fifth  nerve, 
with  resulting  aniesthesia  of  the  cornea  and  conjunctiva,  the  cornea 
may  undergo  intractable  ulceration,  due  probably  to  trophic  altera- 
tions, although  latterly  the  importance  of  the  trophic  element  has 

been  denied. 

III.    THE    PUPIL 

The  points  to  be  observed  about  the  pupil  are  its  state  of  dilata- 
tion or  contraction,  inequality  (anisocoria),  response  to  light,  response 
to  accommodation,  and  the  skin  reflex. 

I.  Physiological  Conditions. — (a)  Diameter  of  the  Pupil. — This, 
nnder  ordinary  circumstances,  is  4  millimetres,  and  may  be  measured 
by  holding  a  properly  graduated  rule  clo.'se  to  the  eye.  Commonly 
the  observer  is  able  to  detect  any  importjint  abnornniHty  (both  small, 
both  large,  unequal)  in  this  respect  without  artificial  aid. 

(b)  liespoHHe  to  Light. — The  responsiveness  of  the  pupil  to  light 
is  determined  for  each  eye  separately  by  asking  the  patient  to  look 
at  the  light  from  a  window.  Still  keeping  the  eyes  in  the  same 
direction,  the  hands  of  the  physician  are  placed  over  and  close  to, 
but  not  touching,  the  eyes.  One  hand  is  then  suddenly  removed  and 
the  behaviour  of  the  pupil  noted.  Normally  the  pupil  contracts  on 
exposure  to  light — the  direct  reflex.  This  hand  being  replaced,  the 
other  pupil  is  tested  in  a  similar  manner.     In  normal  eyes  the  pupil 
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of  the  covered  eye  will  also  contract — the  indirect  rejiejr.  If  particu- 
lar care  in  this  exaiiiiuatiou  is  desirable,  artificial  light  in  a  dark 
room  should  be  employed.  While  the  patient  with  eye  covered  looks 
toward  the  darkest  part  of  the  room,  the  light  is  brought  suddenly 
before  the  uncovered  eye,  at  a  dietauce  of  3  or  4  feet,  so  that  the 
pupillary  iiceommodation  reflex  may  be  eliminated. 

(c)  h'eiipume  to  Arcmnmndudun. — As  the  pupil  grows  smaller  when 
the  eyes  converge  and  the  ciliary  muscle  contracts  in  the  act  of  ac- 
commodation for  near  objectS)  this  function  should  also  be  examined. 
Let  the  e,\amiiuT  place  his  finger  tip  12  or  15  inches  from  the  eye,  nearly 
in  a  line  with  some  object  at  least  5J0  feet  away,  and  direct  the  patient 
to  look  first  at  the  finger  and  then  at  the  distant  object  until  it  is 
decided  whether  or  not  the  pupil  contracts  when  looking  at  the  finger. 

{d)  Skin  Reflex. — The  pupil  also  dilates  if  the  skin  of  the  neck  is 
pinciied  or  pricked,  because  by  so  doing  the  cervical  sympathetic  is 
irritated. 

(<?)  Fht/nioliigif  of  the  Iris. — Coutraotion  of  the  iris  i:*  effected  by 
circular  or  sphincter  fibres  which  are  controlled  by  a  reflex  nervous 
mechanism  {Fig.  40),  while  dilatation  is  secured  by  a  set  of  nerve 
fibres  which  oppose  the  action  of  the  oculomotorius  upon  the  circu- 
lar muscles  of  the  iris. 

The  balance  of  the  pupil  is  preserved  by  the  constant  action  of 
these  nerve  mechanisms,  which  keep  the  radial  and  circular  muscle 
fibres  of  the  iris  in  tonic  antagonistic  contraction.  Irritation  of  the 
sympathetic  or  dilator  mechanism,  as  by  pinching  the  neck,  overcomes 
the  constricting  mechanism  and  tlie  pnpil  grows  larger.  Paralysis  of 
the  Bympathetic  allows  tlic  oculoniotoritis  to  act  unopposed  and  the 
pupil  contracts.  Similarly  Btinuilation  of  the  oculomotor  mechanism 
will  cause  contraction,  while  paralysis  produces  dilatation  of  the  pupil. 

II.  Pathological  Conditiona.— There  may  be,  therefore,  three  va- 
rieties of  paralysis  of  the  iris,  or  iridoplt^gia  (with  pupils  small  or  of 
a  medium  size),  as  follows: 

Loss  of  response  to  light — reflex  iridoplegia. 

Loss  of  response  to  atTommwtation — accommodative  iridoplegia. 

Loss  of  response  to  irritation  of  the  skifi  of  the  neck — absent  akin 
reflex. 

The  abnormalities  of  the  iris  and  pupil,  together  with  their  diag- 
nostic indications,  may  bo  stated  as  follows  : 

{a)  Irin  and  Pupillary  Outline. — Inflammation  of  the  iris  may 
be  indicative  of  gout,  rheumatism,  or  syphilis.  If  iritis  is  present, 
the  iris,  normally  blue  or  gray,  becomes  of  a  greenish,  muddy  hue, 
the  pupil  responds  sluggishly  to  light  and,  if  the  disease  is  uni- 
lateral, is  smaller  than  the  other,  because  of  the  iritic  congestion  and 


Fio.  4i». — Nervous  iin.icliiinii*i«  of  the  iritt. 

P«th  ofsemiory  Rtiiiiulatioii  th^>u^r^l  optic  tract. 

^  ~  -   I'lilh  of  motor  imrulsc  tlirouyli  third  nerve  to  sphincter  ttbres,  causing  cootnu'tlon 

of  pupil. 
Solid  black  =  pttth  of  impulii«a  from  point  near  nucleus  of  lliird  nerve  and  i^ilio-spinal 

centre  tbrout^b  itynipatlietiu  to  dilator  libreM,  cautiiii|{  dilatation  of  pupil. 

nsuallj  unilateral  and  is  prone  to  relapse  ;  so  alao  is  the  rarer  gouty 
iritis.  Syphilitic  iritis  occurs  only  during  the  secondary  stage  of  the 
disease,  is  commonly  bilateral,  and  rarely  relapses. 

An  irregular  outline  of  the  pupil  is  due  to  iritis  and  subsequent 
adheaioas  between  the  posterior  surface  of  the  iris  and  the  anterior 
13 
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surface  of  the  lens  (posterior  synechise).  A  very  small  pupil  is  rarelj 
quite  circular  in  shape. 

(5)  .'Iwiiororin.— Inequality  of  the  pupils  may  be  present  in 
healthy  persona  and  in  those  whose  eyes  refract  unequally.  For  the 
Bpccial  patiiologiful  relaliona  of  unequal  pupils  see  paragraphs  (/), 
(1)  and  (ff),  (I)  following. 

(c)  Hipptis. — A  rapid  contraction  and  dilatation  of  the  pupil  on 
sudden  exposure  to  light  is  normal  in  some  healthy  iudividuuls.  It 
is  also  seen  in  the  early  stage  of  acute  meningitis,  in  disseminated 
sclerosis,  in  liysteriu,  and  has  been  claimed  to  be  somewhat  charac- 
teri.stic  in  epileptics.  In  Chcyue-Stokes'  respiration  the  pupils  may 
be  dilated  during  the  period  of  rapid  breathing  and  contracted  in 
the  apnoeic  intenral.  A  considerable  percentage  of  phthisical  pa- 
tients present  rapid,  transient,  unsymmetrical  dilatation  of  the 
pupils  (Ranipoidi,  Destree),  presumably  due  to  irritation  of  the  upper 
thoracic  ganglion  by  tuberculous  glands.  This  statement  has  been 
partly  verified  iu  my  experience. 

{d)  Argyll- litihert.wn  Pupil. — If  the  pupil  does  not  respond  to 
light  and  shade,  hut  does  to  accommodation,  it  constitutes  the  Argyll- 
RobtTtson  pupil,  a  condition  most  frequently  present  as  a  symptom 
of  locomotor  ataxia,  aud  due  to  sclerotic  changes  in  Meynert's  fibres, 
or  in  that  portion  of  the  third  nerve  nucleus  which  presides  over  the 
light  reflex,  the  portion  which  regulates  the  accommodative  contrac- 
tion not  being  involved.  The  pupil  in  this  condition  is  usually  con- 
tracted (spinal  miosis),  because  the  lesions  in  the  cervical  cord  inter- 
fere with  the  dilating  mechanism.  Late  in  the  disease  the  accom- 
modation reflex  also  n>ay  be  lost.  A  similar  pupillary  condition  is 
seen  as  a  symptom  of  intracranial  syphilis  and  progressive  paresis 
of  the  insane. 

{e)  Accommodative  Indoplegia  with  Preserved  Light  Reflex. — This 
condition  is  the  opposite  of  the  Argyll-Robertson  pupil.  It  is  of 
infrequent  occurrence  and  may  denote  a  lesion  aflfecting  a  portion  of 
the  oculo-motor  nucleus  in  which  lie  the  cells  causing  accommoda- 
tive reaction.  It  may  also,  but  not  always,  exist  with  the  cyeloplegia 
(paralysis  of  the  ciliary  muscle)  which  occurs  after  diphtheria. 

(/)  Dilntfd  I'apits. — Dihitation  of  the  pupils  (mydriasis)  maybe 
due  to  irritation  of  the  dilating  mechanism  overctmiing  the  con- 
tractors, or  paralysis  of  the  contractors  allowing  unopposed  dilata- 
tion, 

(1)  Unilateral  Dilatation. — One  pupil  may  be  dilated  as  the  result 
of  disease  of  the  optic  nerve,  as  in  optic  atrophy ;  or  lessened  trans- 
parency of  the  media,  as  in  cataract  and  glaucoma.  If  the  pupil  of 
the  diseased  eye  does  not  react  directly  to  light,  but  does  react  wlien 
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the  light  is  thrown  into  the  sound  eye  (consensual  or  indirect  reac- 
tion)^ it  shows  that  the  disease  is  in  the  optic  nerve  or  tract  und  that 
the  oculo-motor  nerve  of  the  diseased  side,  ita  nuuleus,  and  nuclear 
connections  with  the  corpora  quadrigemina,  and  through  the  latter 
with  the  opposite  optic  tract,  are  not  involved.  Uuihiterul  dilatation 
may  be  due  to  irritation  of  the  cervical  sympathetic  by  a  tumour  of 
the  neck,  by  aneurism  of  the  aorta,  or  aneurism  of  the  innominate 
(pupil  of  the  right  eye).  One  pupil  is  dilated  in  paralysis  of  one 
third  nerve  (7.  v.). 

Unilateral  dilatation,  unless  dne  (o  the  local  use  of  mydriatics, 
requires  a  thorough  examination  before  excluding  serious  organic 
disease. 

(■■1)  Bilateral  Dilatation. — Double  atrophy,  amaurosis  or  blindnosa 
from  any  cause,  will  obviously  give  rise  to  dilatation  and  failure  of 
the  light  reflex.  Myilriasis  may  result  from  cerebral  an*mia  and 
poorly  6lled  blood  vessels,  largely  because  the  centres  lack  the 
stimulus  of  the  blood-supply,  as  in  anfemia,  syncope,  shock,  nausea, 
and  aortic  regurgitation.  The  pupils  are  also  dilated  in  neuras- 
thenia, hysteria,  and  strong  emotion  ;  severe  dyspnooa  and  asphyxia; 
cerebral  hemorrhage,  thrombosis,  tumour  and  abscess;  the  later 
stages  of  meningitis  and  diphtheritic  paralysis,  from  lesions  of  the 
oculo-motor  nerve  or  nucleus;  and  in  melancholia,  trance,  and  the 
coma  following  an  epileptic  convulsion. 

The  drugs  which  have  a  mydriatic  action,  local  or  cntiatitutional, 
are  aconite,  alcohol,  atropine,  chloral,  chloroform,  cocaine,  conium, 
jAnboisine,  hyoscyamus,  nitrous  cxide,  stramonium,  strychnine,  and 
'lobacco. 

When  both  pupils  arc  dilated  the  eye  has  a  peculiarly  brilliant 
expression,  which  may  be  particnlarly  noticeable  in  mania,  in  fevers 
attended  with  active  delirium,  exophthalmic  goitre,  and  poisoning 
with  belladonna. 

(ff)  Conlrarted  Pupils. — Contraction  of  the  jtupils  (miosis)  may 
be  due  to  irritation  of  the  (►culo-mi>tor  system  or  to  paralysis  of  the 
diktors.  Congestion  of  the  ves-sels  of  the  iris  by  causing  an  increase 
in  bulk  of  the  latter  will  produce  the  same  effect. 

(1)  Unilateral  Contraction. — Small  size  of  one  pupil  may  be  con- 
genital, but,  like  aniscoria  (unequal  pupils)  in  genend,  sliouUi  be 
looked  upon  as  a  likely  indication  of  more  or  less  serious  trouble. 

The  pressure  of  an  aortic  aneurism,  if  sufficiently  great  to  paralyze 
the  sympathetic  (dilator)  fibres  in  the  upper  thorax,  may  explain 
unilateial  miosis.  The  same  symptom  nuiy  he  caused  by  locomotor 
ataxia,  general  paresis  of  the  insane  and  other  lesions  which  may  at 
times  be  largely  unilateral,  alTocting  the  cervical  cord.     Unilateral 
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cerebral  leaions  bo  placed,  and  of  such  a  character  as  to  itritate  the 
ociilo-motor  centre,  maj  cause  unsymniftrical  miosis. 

(2)  Bilateral  Contraction. — A  certain  degree  of  miosis  and  slug- 
gish contraction  of  the  pupil  is  normal  in  old  age,  and  the  pupils  are 
contracted  during  sleep  iti  a  healthy  individual. 

CongeHtion  of  the  iris,  such  as  occurs  in  the  injected  eye  of 
typhus  fever,  causes  miosis;  so  also  with  mitral  insufficiency  and 
other  conditions  producing  venous  congestion.  The  pupils  are  con- 
tracted in  retinitis  and  when  the  condition  of  photophobia  exists. 

Bilateral  disease  of  the  cervical  cord  and  the  cervical  spine,  by 
paralyzing  the  sympathetic  dilator  fibres,  may  allow  miosis.  Sym- 
metrical miosis  may  thus  be  significartt  of  locomotor  ataxia  in  par- 
ticular, disseminated  sclerosis,  general  paresis,  spinal  meningitis, 
tumour  or  hemorrhage  of  the  cord,  bulbar  paralysis,  hemorrhage  into 
the  pons,  and  tuberculous  disease  of  the  cervical  vertebne.  Irritating 
lesions  of  the  brain,  by  stimulating  the  third  nerve  centre,  will  cause 
miosis,  notably  cerebral  meningitis,  cerebral  or  dural  hemorrhage, 
and  tumour  or  abscess  of  the  brain.  It  is  present  in  the  early  stage 
of  stmsiroke,  and  is  also  a  symptom  of  the  ursemic  state. 

Certain  drugs  have  a  very  chnrncteristic  action  in  contracting  the 
pupil,  particularly  opium  and  its  alkaloids.  Others  are  cserine,  pilo- 
carpine, and  chloral  during  its  primary  action. 

(//■)  AbftPHt  Skin  Refhx. — If  the  pupil  does  not  dilate  on  pinching 
or  pricking  the  skin  of  the  neck,  or  using  the  faradie  brush  in  the 
same  region,  it  may  be  due  to  the  atrophy  of  the  iris  in  a  glaucom- 
atous eye  or  to  posterior  synechitB  following  iritis.  It  is  not  infre- 
quent in  general  paresis. 

IV.    THE    EYEBALL 

The  symptoms  which  may  be  observed  in  examining  the  eyeball 
relate  to  pain  in  and  around  the  eye,  its  protrusion  or  recession,  its 
position  and  its  degree  of  mobility. 

I.  Fain. — Pain  in  and  around  the  eye  is  most  frequently  due  to 
trigeminal  neuralgia  or  migraine.  With  reference  to  prompt  treat- 
ment, the  pain  of  acute  glaucoma  should  never  be  mistaken  for 
either  of  these.  The  presence  of  dimmed  vision,  a  reddened  eye, 
hazy  cornea,  dilated  pupil,  and  greatly  increased  tension,  perhaps 
with  nausea  and  vomiting,  will  d  'clare  the  case  to  be  one  of  glau- 
coma. Inflammatory  diseases  of  the  iris  or  conjunctiva  and  foreign 
bodies  may  explain  a  painful  eye. 

Photophobia  is  a  form  of  eye  pain  excited  by  exposure  to  light. 
It  is  present  to  varying  degrees  in  the  conjuctivitis  of  measles,  epi- 
demic influenza,  the  early  stage  of  pertussis  and  severe  coryza,  or  the 
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formation  of  the  vesicles  of  variola  and  varirella  upon  the  cornea. 
Ocular  or  retinal  hyperseathesia  is  a  form  of  photopliobia  not  depend- 
ent upon  local  inflammatory  disease  of  the  eye,  and  is  usually,  although 
not  always,  due  to  functional  disturbance  of  the  optio  tract  and 
nerve  or  the  cortical  centres  for  vision.  It  is  a  frequent  symptom 
in  neurasthenia,  hysteria,  migraine,  and  at  times  the  liypnotie  state, 
and  ia  not  unusual  in  the  acute  indigestions  of  children.  It  may 
be  present  in  cinchonism  and  in  the  early  stages  of  typhus  fever  and 
meningitis.  It  has  occurred  in  albuminuric  retinitis  and  aortic 
insufficiency  (hsleb). 

II.  Protrusion  of  the  Eyeball. — ExophtJuilmos  or  protrusion 
of  the  eyeball,  when  bilatt-ral,  has  us  its  most  common  explanation 
exophthalmic  goitre.  The  eyes  may  protrude  in  spasmodic  asthmu 
or  other  conditions  attended  by  severe  dyspnoea.  Thrombosis  of 
the  superior  longitudinal  sinus  may  be  attended  with  some  exoph- 
thalmos. A  patient  now  under  observation  has  a  marked  exoph- 
thalmos, apparently  as  a  result  of  enormous  cardiac  liypertrophy  due 
to  aortic  and  mitral  insufficiency.  There  may  be  a  moderate  proptosia 
in  paralysis  of  the  ocular  muscles.  It  should  be  rcmfmbered  that 
undue  exposure  of  the  sclerotic  will  give  an  impression  that  the  eyes 
are  protuberant. 

Swellings  or  tumours  may  displace  the  eyeballs  forward,  usually 
on  one  side,  perhaps  on  both  sides,  aa  in  great  enlargement  of  the 
lachrymal  gland  and  aneurism,  exostosis,  or  cancer  of  the  orbit,  or 
tumours  of  the  upper  maxilla.  One  or  both  eyes  may  be  pushed 
downward  and  forward  by  subperiosteal  hemorrhages  into  the  upper 
portion  of  the  orbit,  which  may  \v?  present  as  one  of  the  k-sions  of 
scurvj'. 

III.  Recession  of  the  'Eyeball.— Emip/if/ialmos,  or  sinking  of 
the  eyeballs  into  the  orbit,  if  bilattTal  may  be  due  to  absorption  of  the 
cushion  fat  of  the  orbital  cavity  siuh  us  takes  place  in  [ihthisis  pul- 
monalis,  marasmus,  diabetes,  typhoid  and  other  contitiued  fevers, 
the  cancerous  cachexia,  and  wasting  diseases  in  general.  It  may 
also  be  present  in  con8e<iuence  of  a  rapid  and  exhausting  drain  upon 
the  blood,  as  in  cholera,  severe  diarrhoea  and  large  hemorrlniges,  or 
a  deficient  orbital  blood  supply  in  coUupau. 

Unilateral  enophthalmoa  may  be  indicative  of  a  lesion  of  the  cer- 
vical sympathetic  or  the  intracranial  sympathetic  ganglia  and  plex- 
uses interfering  with  nutrition  and  causing  atrophy  of  the  orbital 
connective  tissues  or  paralysis  of  Miiller's  orbital  muscle.  In  high 
degrees  of  hypermetropia,  a  condition  in  which  the  antero-posterior 
diameter  of  the  eye  ia  abnormally  short,  the  eyes  may  have  a  sunken 
appearance. 
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IV.  Position  of  the  Eyeball. — Normally  during  sleep  the  ejea 
are  turned  upward,  so  that  the  cornea  ia  well  protected.  The  same 
poHition  may  obtuiri  during  hysterical  coma  or  tuiivulsions,  and  in  an 
epileptic  seizure.  In  ptosis  (paralysis  of  the  levator  palpebrte)  and 
in  chronic  hydrocephalus,  where  the  bulging  forehead  prevents  the 
proper  raising  of  the  upper  lid,  the  eyes  look  clownwanl  and  the  head 
must  he  tipped  hatk  in  order  to  see  au  object  on  or  above  u  hori- 
zontal plane.  If  both  eyes  are  turned  toward  the  simii'  side  it  consti- 
tutes fonjugate  lateral  deviation  (*/.  c). 

V,  Disturbances  of  Ocular  Mobility.— Tlie  functions  of  the 
nerves  and  muscles  of  the  eye  are  suflicicutly  obvious  from  a  study  of 
the  diagram  (Fig.  fjii),  lack  of  space  forbidding  a  detailed  description. 
A  special  word  of  explanation  i.s  hero  given  witli  reference  to  the 
nornijil  conjugate  lateral  movements  of  the  eyes — i.  e.,  the  turning 
of  both  eyes  to  one  aide  in  order  to  see  an  object  placed  laterally. 
In  order  to  accomplish  this,  it  is  obligatory  that  the  internal  rectus 
of  one  eye  and  the  external  rectus  of  the  other  should  act  consenta- 
neously. The  co-orilinato  action  of  the  two,  although  supplied  by 
separate  nerves  on  opposite  sides,  is  accomplished  by  the  communi- 
cating fibres  (posterior  longitudinal  bundle)  which  run  from  the 
nucleus  of  the  sixth  nerve  on  one  side  to  the  nucleus  of  the  third 
nerve  on  the  other  side.  An  impulse  travelling  from  the  left  cortex 
is  received  by  the  sixth  nucleus  on  the  right  side,  which  being  ex- 
cited immediately  forwards  the  impulse,  not  only  along  its  own  nerve 
to  the  right  external  rectus,  but  also  along  the  communicating  fibres 
to  the  nucleus  of  the  third  nerve  on  the  left  side,  and  it,  in  turn, 
transmits  it  to  the  left  internal  rectus.  The  right  external  rectus 
and  tlie  left  internal  rectus  simultaneously  contract,  thus  turning 
both  eyes  to  the  right. 

Symptoms  Indicative  of  Disturbances  of  the  Ocular  Muscles. 
(1)  Piiisis. — Drooping  of  the  upper  eyelid  with  an  inability  to  raise 
it  (ptosis)  is  due  to  paralysis  of  the  levator  pa!pebra«.  As  the  levator 
palpebrte  is  innervated  by  the  second  portion  of  the  oculo-motor 
nucleus,  ptosis  is  dependent  upon  some  interference  with  the  func- 
tion of  tlie  third  nerve,  its  nucleus,  or  its  cortical  centre.  It 
may  exist  alone,  but  is  ordinarily  combined  with  paralysis  of  the 
third  nerve.  The  pathological  possibilities  of  this  symptom  are  as 
follows : 

If  bilateral,  in  a  woman,  and  a.ssociated  with  spasm  of  the  orbicu- 
laris upon  attempting  to  raise  the  eyes,  and  presenting  other  sym}>- 
toms  of  the  causative  affection,  it  ia  probably  of  hysteriial  origin. 
If  existing  from  birth,  and  the  patient  is  unable  to  roll  the  eyes 
upward,  it  is  due  to  congenital  defect  or  absence  of  the  levator  mus- 
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^M     cle.     Transient  double  ptosis,  slight  nr  marked,  may  omir  in  the 

^^^-moming  upon  waking,  in  ansemio,  neurotic,  or  overworked  women; 

^^^Hnd  as  a  result  of  the  administration  of  conium  or  gelsomium.     Don- 

ble  ]ito8is  may  be  caused  l)y  idiopathic  muaridur  atropliy  if  the  farial 

muscles  and  the  levator  pulpebrae  are  affected.     Drooping  of  one  lid 

and  contracted  pupil,  with  heat,  redness,  and  oedema  of  the  skin  on 

I  the  same  side  constitutes  pseudo-ptoais,  and  is  caused  by  a  paralyzing 
lesion  of  the  sympathetic  nerve.  It  ha.s  also  been  attributed  to  dis- 
ease of  the  corpus  striatum.  The  ptoais  in  this  ease  is  referable  to 
the  paralysis  of  the  muscular  fibres  of  M Ciller  which  e.xi8t  in  the  con- 
nective tissue  of  the  orbit  and,  when  active, assist  in  tiie  retraction  of 
the  lid.  Very  seldom  a  unilateral  ptosis,  following  a  slight  apoplectic 
attack,  is  referable  to  a  cortical  lesion,  without  involvement  of  the 
other  branches  of  the  third  nerve.  In  severe  neuralgia  of  the  fifth 
nerre,  and  in  tetanus,  ptosis  may  exist,  possibly  because  of  trans- 
^-  ferred  irritation  from  the  fifth  nerve  acting  as  an  inhibitory  agent 
^B       upon  the  oculo-motor  nucleus. 

^m  Aside  from   the  conditions  wlitch  have  just  been  recapitulated, 

^»      ptosis  is  usually  associated  with  paralysis  of  other  ocular  muscles 

due  to  definite  lesions  or  functional  affections  of  the  third  nerve — 

Ii.  e.,  it  is  simply  one  of  several  symptoms  indicating  oculo-motor 
paralysis  (y.  »•.). 
(2)  Strabismus. — Squint  or  atrabismus  is  an  inability  to  bring  the 
risoal  axis  of  both  eyes  to  bear  at  the  same  instant  upon  one  point, 
the  rianal  axis  of  one  eye  constantly  deviating,  as  a  rule  horizontally, 
sometimes  vertically,  from  the  object  inspected. 

If  the  s<]uinting  eye  turns  townrd  the  temple,  it  is  a  divergent  or  external 
■ttabismii!!;  if  toward  the  nose,  it  is  a  convcrffcnt  or  internal  straliismus. 
Vertical  squint  may  be  upward  or  downwurd.  By  a-iking  the  patient  to  look 
at  the  tip  of  the  examiner's  finger,  it  \»  uaiially  easy  to  decide  as  to  wliich  eye 
e<]iiiats  (the  sound  eye  fixing  itself  u|>oii  the  flnger),  nnd  whether  tlie  squint  is 
convergent,  divergent,  upw.ard,  or  downward.  If  the  slniliismus  Ix?  slight 
and  uncertainty  arises,  the  finger  slimild  Im?  held  directly  in  front  of  llie  fnec, 
at  about  18  inches  distance,  and  the  piitti'iU  !i>ikcd  to  gnze  at  it.  The 
apparently  normal  eye  should  then  l)e  covered  by  a  rjird.  The  unenvered  eye, 
if  it  be  the  sipiinting  one.  will  immediately  alter  its  positina  so  u.s  to  fix  itself 
upon  the  tinger,  thus  demonstrating  that  it  had  not  before  been  properly  directed. 

Strat>isniU8,  with  reference  to  its  oriirin.  may  lie  of  two  kiod.i,  concomitant 
and  paralytic.  The  latter  form  In  that  whit-li  la  of  iia|)ortnDCe  in  internal 
medicine. 

In  ronfomitant  strabismus  the  squinting  eye  will  retain  its  mobility,  moving 
readily  in  every  <lircction  eonenmitantly  with  it.s  companinn,  the  degree  of 
strabismus  remaining  substantiaHy  the  .<iame.  The  principal  causes  of  con- 
comitant strabismus,  which  need  but  a  simple  mention,  are  overnctinn  of  cer- 
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tain  muscles  cot)ser[U("nt  upon  rcfraotive  errorB,  and  imperfect  vision  of  tin  eye 
witli  resulting  ciincuse  of  the  musrietn. 

In  pnralytie  fetrabiaraus  the  squinting  eye  loses,  to  a  greHt«r  or  leas  degree, 
ita  power  of  movement — i.  e.,  its  range  of  motion  is  restricted  as  comjiared 
with  the  sound  eye.  It  is  due  to  a  loss  of  jMwer  in  one  or  more  of  the  externnl 
ocular  muscles.  If,  for  instance,  the  internal  rectus  of  the  left  eye  is  paralyzed, 
ftn4l  the  pitient  attempts  to  keep  the  eyes  fixed  upon  the  (inger  nx  it  is  pivwed 
slowly  from  his  left  to  his  right,  it  wilt  be  seen,  us  the  finger  paweB  the  middle 
line,  that  the  left  eye  lags"  behind  the  right  and  a  divergent  squint  develops, 
becoming  more  marked  the  further  the  finger  moves  to  the  right.  At  the  sitme 
time  double  vision,  or  diplopia,  becomes  mnnifest  to  the  patient.  Further- 
more, in  the  »iime  in.'jtance,  if  while  thu  put  lent  is  looking  at  the  finger  held  to 
his  right,  the  sound  right  eye  is  .screened  by  u  card  and  (in  attempt  is  made  to 
Hx  the  object  with  the  left  eye,  the  right  eye  behind  the  curd  will  be  seen  to 
deviate  still  further  to  the  riglit.  This  is  termed  the  secondnry  deviation,  and 
is  dependent  upon  the  phyniological  lavv  that  when  two  mutclcs  are  acting 
toward  the  same  end  itnd  one  of  them  lacks  jiower,  if  an  increaaed  impulse  is 
sent  to  the  weaker,  the  stronger  one  shares  the  additional  fliimultis  and  con- 
tructH  more  vigorously.  As  paralytic  squiut  is  <)imp1y  n  symptom  of  paralysis 
or  weiikness  of  the  ocular  miiscle.s,  its  <lingnostic  indicatiooa  are  considered 
elsewhere  (Index — Paralysis,  t'auses  of  tJcular). 


Closely  connected  with  and  dependent  upon  panilyi^is  of  the 
ocular  muscles  and  atnilusnms  is  the  snhjef^tive  symptom — 

(3)  /h'/>hput. — Double  vision  depends  upon  the  fact  that  unless 
the  visual  axes  ure  correctly  adjusted,  each  to  the  other,  the  images 
of  the  objects  do  not  frtll  upon  identical  points  in  each  retina. 
Under  normjd  eoiuiitions  each  inia<j;e  falls  upon  the  macula  lutea  of 
each  retina,  combining  to  form  a  single  image  in  the  sensorium. 

If  the  pn>f)cr  relation  of  the  visual  axes  is  altered  by  a  wrong  position  of  an 
eye,  dwe  to  defective  action  of  the  ocular  miKscleM,  and  the  images  are  received 
upon  dissimilar  retinal  parts,  the  images  are  perceived  by  the  mind  as  i>f 
separate  origin  — i.e.,  donble.  The  image  perceived  by  the  sound  eye  is  the 
true  image,  that  perceived  by  the  deviated  eye  is  the  fal.se  image.  It  should 
be  remembered  (hat  diplopia  may  be  present,  but  not  manifest,  unless  the  eyea 
arc  turned  in  such  n  direction  as  to  require  action  by  the  paralyzed  muscle  or 
muscles.  Thus,  in  the  ca.^r  alrrndy  descriljcd  (paralysis  nf  the  left  internal 
rectus),  as  illustrating  pnrnlytic  squint,  dipfnjiia  may  not  be  present  if  the  eyes 
are  turned  to  the  left,  aa  the  palsied  muscle  i«  not  called  n]«>n  to  contract ;  but 
if  the  eyes  are  requireil  to  turn  to  the  right,  the  deficient  activity  of  the  mus- 
cle causes  strabi.smus,  and  rnnsequent  diplopia. 

Aside  from  the  double  vision  which  is  produced  by  the  action  of 
alcohol,  bellftdoTina,  conium,  gelsemium,  and  spigelia  upon  the 
ocular  nerves,  diplopia,  like  atrabismiia,  is  a  symptom  of  paralysis  of 
the  ocular  muscles,  and  its  diagnostic  significance  will  be  discussed 
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connection  with  the  latter.    Any  lesion  of  the  brain,  cord,  or  basal 

leuingea  (inflammation,  hemorrhage,  tumour,  softening,  sclerosis) 
which  causes  paraljrsis  of  one  or  more  of  the  external  ocular  muscles 

»ay  be  attended  with  diplopia. 

Doable  sight  with  one  eye  (uniocular  diplopia)  may  occur  in 
catAract  and  astigmatism,  due  to  irregular  refraction,  and  in  brain 
tumour  as  a  psychical  aberration. 

(4)  Krroneons  I'rojeclion  and  Oenlttv  Vfrtifjo. — Our  judgment  of 
the  relation  of  external  objects  to  our  own  boily  is  htrgely  bused  upon 
the  position  of  the  eyeballs,  and  a  knowledge  of  the  latter  comes 
through  the  degree  of  innervation  required  by  its  muscles.  If  the  eye 
looks  forward,  any  object  seen  by  it  is  recognised  as  being  directly 
in  front  of  us.  If  the  eye  is  turned  to  the  left,  an  object  seen  is 
recognised  as  lying  to  our  left  side.  The  relative  position  of  the 
objects  with  regard  to  each  other,  uml  also  witli  regard  to  the 

jdy,  is  judged  by  the  effort  which  retjuires  to  be  made  in  turning 
the  eye  from  one  object  to  another  and  the  resulting  range  of 

lotion  of  the  eyeball.  If  a  muscle  is  weak,  the  movement  of  the  eye 
not  correspond  in  extent  to  the  effort  niatle  in  innervating  it, 
and  a  mistaken  judgment  as  to  the  position  of  the  body  with  refer- 
ence to  surrounding  objects  will  result.  A?,  the  balance  of  the  body 
is  largely  preserved  by  a  perception  of  its  relation  to  its  environment, 
if  the  perception  is  uncertain  or  incorrect,  dizziness  (ocular  vertigo) 
will  ensue.  In  order  to  detect  it,  the  sound  eye  must  be  covered  or 
closed,  OS  it  is  rarely  present  if  both  eyes  are  open,  or  if  the  i»l!ected 
eye  is  shut. 

5.  Conjngafe  Deviation. — If  both  eyes  arc  turned  strongly  and 
persistently  toward  one  side,  either  right  or  loft,  the  condition  is 
termed  conjugate  deviation.  This  condition  may  be  due  either  to 
spitem  or  paralysis  of  the  internal  rectus  of  one  side  and  the  external 
rectus  of  the  other  side,  and  the  eyes  may  be  turned  toward  the 
lesion  or  away  from  it,  depending  upon  its  location  and  whether  it 
is  irritative  (cjiusing  spasm)  or  destructive  (causing  paraly.<is).  This 
symptom  depends  upon  the  normally  associated  action  of  the  inter- 
nal rectus  of  one  side  and  tlie  external  rectus  of  the  other  in  effect- 
ing horizontal  co-ordinated  motion  of  both  eyes  to  the  right  or  left, 
as  explained  upon  page  208.  Referring  to  Fig.  60,  the  lesions  which 
cwuse  this  symptom  are  as  follows: 

If  there  is  conjugate  deviation  to  the  rttfht,,  it  indicates : 
{A)  An  irritatiny  lesion,  as  at  B,  involving  the  left  cortical  cen- 
tre, or  the  fibres  leading  from  it  through  the  corona  radiata  or  inter- 
nal capsule ;  or.  as  at  C,  aSecting  the  tibns  from  the  cortex  in  tlie 
right  side  of  the  pons  after  decussation,  whereby  the  nucleus  of  the 


Flo,  M. — Uiajtram  showing  tlio  ocular  musoles  nnJ  tlieir  nerve  Bupply, 

(B)  A  destructive  lesion  of  the  correspondinp  right  cortical  cen- 
tre or  its  efferent  fibres,  or  of  the  same  fibres  in  the  left  side  of  the 
pons,  causing  paralysis  of  the  left  externus  and  right  internus,  allow- 
ing unopposed  action  of  the  right  externus  and  loft  internus,  turning 
the  eyea  also  to  the  right. 
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If  there  is  conjugate  deviatioa  to  the  le/t,it  indicates  by  a  similar 
mechanism : 

(.■I)  An  irritaling  lesion  of  the  right  cortex  or  cortical  fibres,  or 
the  same  fibres  in  the  left  side  of  the  pons,  or 

{B)  A  destructive  lesion  as  at  J  (left  cortical  or  cerebral),  or  at 
D  (right  side  of  pons). 

The  lesions  producing  conjugate  deviation  arc,  in  particular, 
cerebral  hemorrhage,  tumour,  or  meningitis.  If  the  lesion  is  a  left- 
side hemorrhage  at  A  and  causes  right  hemiplegiu,  the  eyes  look 
toward  the  lesion;  but  if  the  luaion  is  or  becomes  irritant  and  spasms 
or  convulsions  occur,  the  eyes  turn  away  from  the  lesion.  On  the 
other  hand,  if  right  hemiplegia  is  present  as  the  result  of  n  destruc- 
tive tumour  in  the  pons  at  />,  the  eyes  look  away  from  the  k'sion ; 
but  if  it  is  or  becomes  irritant,  and  spasms  and  convulsions  take 
place,  the  eyes  look  toward  the  lesion. 

Tlic  determination  as  to  the  nature  of  the  legion  must  be  made 
by  the  associated  symptoms  of  brain  tumour,  meningitis,  apoplexy, 
sclerosis,  or  abscess. 

6.  Nystagmus. — A  rapid  involuntary  oscillation  or  slow  move- 
ment of  both  eyeballs,  usually  from  side  to  side  (lateral  nystagmus), 
sometimes  vertical  or  rotatory.  It  is  a  clonic  bilateral  spasm  of 
the  ocular  muscles,  due  to  some  irritation,  either  functional  or  or- 
ganic, a£fecting  the  ocular  muscle  centres.  If  very  alight,  it  may  be 
intensified  by  directing  the  patient  to  look  steadily  at  an  object  held 
well  to  one  side  or  the  other ;  or  if  the  nystngnms  be  vertical  or 
rotatory,  by  directing  the  eye  upward  or  dowuwanl,  or  circumduct- 
ing the  eye  by  moving  the  object. 

Rarely  nystagmus  is  congenital  from  the  irritation  of  hereditarily 
defective  vision,  or  from  cataract  or  refractive  errors.  It  is  present 
in  many  cases  of  blindness  or  defective  sight  caused  by  optic  atrophy, 
amaurosis,  and  corneal  opacities.  It  may  be  found  in  albinos.  It 
is  frequently  seen  in  epileptic  or  otlier  convulsions,  and  may  form 
a  part  of  the  symptomatology  of  neurasthenia,  hysteria,  chorea,  and 
some  cases  of  insanity.  There  is  a  "miner's  nystagmus,"  a  mani- 
festation of  irritable  weakness  of  certain  of  the  ocular  muscles 
arising  from  the  strain  put  upon  them  by  looking  oblifjuely  up- 
ward while  lying  upon  the  side  and  using  the  pick  in  a  narrow 
vein  of  coal. 

The  most  important  diagnostic  associations  of  nystagmus,  how- 
ever, are  with  Friedreich's  ataxia,  disseminated  (insular)  sclerosis, 
and  brain  tumour,  especially  growths  involving  the  cerebellum,  pons, 
or  eras.  Acute  basal  meningitis  is  apt  to  present  it.  Occasionally 
it  is  seen  in  the  terminal  stage  of  locomotor  ataxia  and  in  chronic 
14 
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hydrocephalus.     Itg  cause,  in  a  given  case,  must  be  determined  by 
the  associated  symptoms. 

7.  Irregular  or  Spasmudic  Mm'cmenlH  of  the  Et/es. — Non-rhythmi- 
cal, irregular  movements  of  the  eyes  may  occur  in  connection  with 
special  ocular  paralyses  or  inaufficiencies  and  errors  of  refraction. 
Meniere's  disease,  when  due  to  lesions  of  the  labyrinth,  is  sonietimea 
accompanied  by  forced  movements  of  the  eyes.  Chronic  hydro- 
cephalus and  meningitis  (basal  irritation)  may  give  rise  to  irregular 
Bpaamodio  movements  of  the  eyeballs.  In  hysteria  the  internal  rec- 
tus and  levator  palpebree  may  be  tonically  contracted,  the  eyes  being 
opened,  eonvergently  squinted  and  uproUed.  Divergent  squint  is 
said  not  to  exist  in  hysteria  (Uowkks). 

8.  Loss  of  Power  of  Accutunmdation. — Paralysis  of  the  ciliary 
muscle  (cycloplegia)  is  responsible  for  loss  of  the  power  of  accommo- 
dation. In  this  condition  distant  objects  cau  be  clearly  seen  but 
near  objects  are  indistinct.  It  must  not  be  confused  with  reflex 
iridoplegia  (loss  of  the  pupillary  light  reflex)  or  accommodative  iri- 
doplegia  (loss  of  the  pupillary  contraction  for  near  vision).  The 
first  and  last  both  depend  upon  the  integrity  of  the  same  portion  of 
the  oculo-raotor  nucleus.  Cycloplegia  is  one  of  the  symptoms  of 
complete  third-nerve  paralysis,  is  a  common  symptom  in  diphtheritic 
paralysis,  and  is  also  seen  in  multiple  sclerosis. 

(c)  Diagnosis  and  Causes  of  Ocular  Paralysis.— Paralysis  of  one 
or  more  ocular  muscles  is  termed  ophthalmoplegia. 

Ophthalmoplegia  interna  concerns  the  internal  muscles,  viz.,  the 
ciliary  muscle,  and  the  circular  fibres  of  the  iris;  ej^ternay  all  the  other 
(or  external)  ocular  muscles ;  lufat.,  both  external  and  internal ;  par- 
tittl,  a  limited  number  of  ocular  muscles.  There  may  be  much  vari- 
ation in  the  number  of  muscles  involved  as  well  as  differences  in  the 
completeness  of  the  paralysis. 

In  the  majority  of  cases  the  external  eye  muscles  can  be  ade- 
quately tested  by  asking  the  patient  to  follow  the  finger  moved  in 
different  directions,  and  the  intraocular  nuiBcles  by  examining  for 
the  light  reflex  of  the  pupil  and  asking  the  examined  to  read  small 
print.  If  a  more  careful  investigation  is  needed,  as  with  the  slighter 
degrees  of  paralysis  and  the  ocular  asthenopiaa,  the  patient  should 
be  referred  to  a  competent  ophthiilmologist. 

1.  Paratj/sin  if  i/ie  Third  Xtriv. — If  there  is  ptosis,  alight  exoph- 
thalmos, external  strabismus,  diplopia,  and  a  dilated  pupil  which 
reacts  neither  to  light  nor  to  accommodation,  and  if  when  an  object 
is  moved  in  various  directions  the  eye  fails  to  follow  it  in  an  upward, 
inward,  or  downward  direction,  but  will  move  outward  and  a  little 
downward  by  means  of  the  external  rectus  and  auperior  oblique,  there 


CAUSES  OF   (XULAtt   PARALYSIS 


215 


is  complete  oculo-motor  paralysis.  In  many  cases  some  of  the  mnsclea 
escape,  the  levator  and  superior  rectus  or  the  iris  and  ciliary  muscle 
being  alone  affected,  or  ptosis  existing  with  a  dilated  pupil. 

The  signs  indicating  paralysis  of  the  various  single  muscles  inner- 
vated by  the  third  nerve,  excepting  the  ciliary  muscle  and  the  iris, 
are: 

For  the  rpctus  superior. — The  affected  eye  lags  behind  its  sound  fellow  in 
following  the  object  of  regard  above  the  horizontal  line,  tlie  divergence  inrrcas- 
ing  the  higher  the  object  in  rai8<;d,  and  there  io  at  the  mme  time  slight  diver- 
gent Btrabismiu  from  the  action  of  the  inferior  oblit^iic  if  the  latter  \»  unafTccted. 

For  the  rectiw  iiit^-'rnus.— If  the  moving  object  is  brought  tiori/.ontally 
acTOW  toward  the  Kouod  eye,  the  diwaiied  eye  will  fail  to  follow  it  beyond  the 
middle  line,  or  will  do  so  with  a  wavering,  irregular  motion  dnc  to  the  action 
of  the  auperior  and  inferior  recti,  if  tlie  latter  are  healthy. 

For  the  inferior  rectus. — If  the  point  of  fixation  is  carried  below  (he  hori- 
coDtal  line,  the  affected  eye  fails  to  follow  it,  and  there  may  be  alight  conver- 
gent strabLsiuus  from  the  action  of  the  superior  oblique. 

For  the  inferior  oblique.  —  Paralysis  of  this  muscle  alone  is  extremely  infre- 
quent and  is  difficult  to  detirt.  On  looking  at  an  object  above  the  horizontal 
line  there  ia  diplopia,  with  slight  deviation  of  the  eye  downward  and  inward. 

The  most  frequent  causes  of  oculo-motor  paralysis  arc  cold  and 
Byphilis,  the  former  producing  a  '•heumatic  peripheral  neuritis;  the 
latter  giving  rise  to  a  basal  meningitis  or  a  gummatous  growth  in- 
Tolving  the  roots  of  the  nerve. 

Partial  paralysis  may  be  due  to  a  cortical  lesion  affecting  the  infe- 
rior parietjil  lobule.  By  producing  anwmia  or  hypera'mia  of  the 
nucleus,  undue  exposure  to  light,  migraine  and  the  excessive  use  of 
alcohol,  morphine  and  tobacco  may  cause  a  temporary  paralysis. 
There  is  a  rare  form  of  complete  oculo-motor  paralysis,  affecting 
women,  recurring  at  intervals  of  one  or  several  mouths,  and  coming 
on  suddenly  with  headache  and  vomiting  or  a  well-marke<l  migraine. 

As  organic  disease  of  the  third-nerve  nucleus  is  usually  associated 
with  disease  of  the  fourth  and  sixth  nuclei  an  oculo-motor  jmralysis, 
without  loss  of  power  of  the  external  rectus  and  superior  oblique,  is, 
as  a  rule,  functional. 

Wliile  the  nerve  is  penetrating  the  crus  it  may  be  involved  by 
tumour  or  other  lesion  of  the  crus,  in  which  case  there  will  be  partial 
or  complete  third-nerve  paralysis  conjoined  with  hemiplegia  on  the 
opposite  side  of  the  body,  a  combination  characteristic  of  unilateral 
disease  of  the  cms.  If  in  addition  there  are  unilateral  paralysis  and 
atrophy  of  the  tongue,  the  lesion  is  localized  in  the  inner  and  inferior 
aspect  of  the  crus  involving  the  cerebral  fibres  passing  to  the  nucleus 
of  the  hypoglossal  or  raptor  nerve  of  the  tongue, 
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Ptosis  occurring  on  one  siik-,  disappearing  and  then  appearing  on 
the  other  side  (alteruivtiug),  is  usuallj-  due  to  variable  Hypliilitic 
lesions  iu  the  neighbourhood  of  the  nudeua. 

At  and  after  its  emergence  from  the  pons  (Fig.  45)  on  its  way  to 
the  splienoidal  fissure,  the  third  nerve  may  be  involved  by  basilar 
moningitis,  frequently  of  syphilitic  origin,  or  by  gummatous  deposits 
or  tumoura. 

The  lesions  of  locomotor  ataxia  which  cause  ptosis  may  be  in 
the  same  loeaHty,  If  due  to  ilisease  at  the  base,  the  oculo-motor 
paralysis  is  usually  bilateral  and  apt  to  be  accompanied  by  inter- 
ference with  the  function  of  the  other  cranial  nerves.  Third-nerve 
paralysis  may  also  he  one  of  the  symptoms  of  primary  muscular 
atrophy  and  ujiper  Imlbar  palsy. 

Oculo-motor  paralysis  may  be  indicative  of  pressure  in  the  caver- 
nous sinus  (Fig.  51),  or  inflammation  at  the  sphenoidal  fissure 
(Fig.  52),  or  injury  (fracture)  in  either  locality. 

I>tal>ie  nietiibraiii-  nf  «lnu8 
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If  loss  of  accommodation,  loss  of  light  reflex,  and  external  squint 
succeed  an  attack  of  diphtheria  it  is  usually  indicative  of  ii  neuritis 
of  the  third  nerve.  Neuritis  of  this  nerve  may  also  occur  in  the 
course  of  locomotor  ataxia. 

Finally,  tumours  of  the  orbit  may  be  responsible  for  this  form 
of  ocular  paralysis. 

2.  Fourth-nerve  Panrliffiis. — The  fourth  nerve  supplies  ttio  supe- 
rior oblique,  and  paralysis  of  this  muscle  is  somewhat  difficult  of 
detection.  If  paralyzed,  when  the  fixing  object  is  moved  downward 
below  the  horizontal  line  the  di.seased  eye  fails  to  follow  it,  there  is 
slight  convergent  strabismus,  and  the  patient  has  double  vision  while 
looking  down. 
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The  iliplopia  is  an  extremely  annoying  symptom,  as  the  eye  is  so 
constantly  employed  in  writing,  reading,  and  walking,  all  of  these 
ucouputions  requiring  dowu-turning  of  the  eye.  The  head  is  apt  to 
lie  carried  forward  and  toward  the  sound  side. 

Isolated  paralysis  of  this  nerve  is  very  infrequent.  When  pres- 
ent it  may  be  indicative  of  pressure  upon  its  trunk  as  it  winds 
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round  the  outer  surface  of  tlie  cms  to  reafh  tlie  antcro-latcTiil  edge 
the  pons  (Fig.  45).  The  prussure  nuiy  he  due  tu  the  uxmliition  of 
basilar  meningitis,  tumour  or  aneurism  at  the  termination  of  tlie 
basilar  artery  bearing  against  the  eras. 

If  the  symptoms  of  cerebellar  disease  coexist  with  fourth-nerve 
palsy,  it  is  indicative  of  a  lesion  of  the  anterior  ]»irt  of  the  eore- 
bellar  hemisphere  on  the  same  side  (Stahh).  There  may  be  paralysis 
of  this  nerve,  presnnmbty  dne  to  a  peripheral  neuritis  as  the  result 
of  epidemic  iufluenza,  rheumatism  (cold),  gout,  and  diabetes,  as  well 
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as  alcoholism  and  lead  poisoning.    It  may  be  a  transient  symptom 
of  nearasthenia. 

3.  Sixth,  involving  Associated  Action  of  the  Third  Nerve. — A 
lesion  of  the  nucleus  of  the  sixth  nerve,  as  at  E,  Fig.  50,  may  cause 
conjugate  deviation  of  the  paralytic  form,  the  mechanism  of  which 
has  been  previously  explained. 

4.  Third,  Fourth,  and  Sixth  Nerves. — Total  ophthalmoplegia  may 
be  indicative  of  disease  in  the  cavernous  sinus  of  the  sphenoidal 
fissure  (Figs.  50  to  53),  especially  if  there  is  anaesthesia  of  the  peri- 
pheral distribution  of  the  ophthalmic  division  of  the  trifacial  nerve 
(skin  of  forehead,  upper  eyelid  and  nose).  The  branches  of  this  divi- 
sion accompany  the  ocular  nerves  through  the  sphenoidal  foramen, 
and  it  may  be  involved  in  morbid  processes  in  these  localities — i.  e., 
syphilitic  or  other  periostitis,  gumma  or  other  tumour,  aneurism  or 
arterio-venoHS  aneurism  of  the  internal  carotid,  or  thrombosis  of  the 
cavernous  sinus. 

Ophthalmoplegia,  external,  internal  or  total,  may  be  a  symptom 
of  acute  or  chronic  polioencephalitis  superior  (upper  bulbar  palsy, 
nuclear  palsy). 

When  paralysis  of  all  the  ocular  muscles  is  associated  with  facial 
paralysis  without  hemiplegia,  it  is  probably  due  to  a  basal  lesion,  as 
the  facial,  like  the  ocular  nerves,  is  liable  to  involvement  by  disease 
at  the  base. 

{d)  Asthenopia  and  Insuffioienoies  of  the  Ooular  Muscles.— If 
complaint  is  made  that  close  use  of  the  eye,  such  as  that  involved 
in  writing,  reading,  or  sowing,  causes  them  to  feel  strained,  hot, 
and  uncomfortable,  and  perhaps  gives  rise  to  headache  in  the  fore- 
head, vertex,  or  occiput,  the  source  of  the  trouble  may  be  found  in 
a  weakness  of  the  ocular  muscles,  particularly  the  recti. 

If  this  weakness  exists  the  patient  can  not  keep  the  visual  axes 
of  the  eyes  in  proper  relation  without  an  effort,  either  conscious  or 
unconscious. 

If  normal  strength  of  the  ocular  muscles  is  present  it  is  called 
orthophoria.  If  some  of  the  muscles  are  weak  it  is  termed  hetero- 
phoria. 

The  varieties  of  heterophoria  are :  esophoria,  weakness  of  the 
externi,  causing  a  tendency  to  convergence  of  the  visual  axes ;  exo- 
phoria,  a  tendency  to  divergence  of  the  visual  axes  from  weakness 
of  the  interni ;  hyperphoria,  a  tendency  of  the  visual  axis  of  an  eye 
to  deviate  upward. 

None  of  these  deviations  are  sufficiently  obvious  to  constitute 
strabismus.    As  all  errors  of  refraction  should  be  corrected  before 
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making  the  special  teats,  it  is  always  advisabit:  to  have  the  examina- 
liou  made  by  a  competent  ophthalmologist. 

While  the  immense  importance  of  muscular  asthenopia  in  causing 
various  forms  of  nervous  disease  has  been  vigorously  urged  by  cer- 
tain writers,  the  consensus  of  opinion  among  the  masters  of  ophtliul- 
mology  and  neurology  appears  to  be  that  its  etiological  influence  has 
been  greatly  overrated.  According  to  the  more  conservative  Tiew  it 
is  not  a  factor  in  c^iusiug  chorea,  hysteria,  or  epilepsy ;  but  in  nciiro- 
puthic  individaals  it  may  intensify  or  render  more  frequent  attacks 
of  migraine,  trigeminal  neuralgia,  occipital  and  cervical  headaches, 
vertigo,  and  perhaps  choreiform  movements  of  the  upper  facial  mus- 
cles. It  is  probable  that  correction  of  refractive  errors  will  relieve 
the  troublesome  symptoms  more  effectually  than  tenotomies. 
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The  disorders  of  vision  which  are  of  diagnostic  importance  are 
hemianopia,  alterations  in  the  colour  fields,  amblj'opia,  and  amau- 
rosis. 

I.  Minor  Disorders. — If  objects  seen  have  a  yellow  tint,  it 
may  be  due   to  jaundice   or  the   administration   of  santonin.     In 

bexhausted  neuroputliic  women  or  children,  overuse  of  the  eyes  may 
cause  everything  to  turn  red.  The  small,  beaded,  semitransparent 
threads  or  dots  (muscEB  volitantes),  seen  in  looking  at  some  clear 
expanse  of  light,  are  of  small  diagnostic  importance,  but  they  appear 
to  be  most  abundant  in  cerebral  aniemia  or  hyperiemia,  hysteria, 
functional  disorders  of  the  stomach  and  liver,  and  cardiac  hyi^er- 
trophy.  Flashes  or  small  luminous  points  of  liglit  before  the  eyes 
occur  most  commonly  in  acute  indigestion,  and  may  constitute  the 
aura  of  epilepsy.  Migraine  may  be  preceded  by  scotomata  resem- 
bling a  cloud,  the  edges  of  which  are  brilliantly  lighted  or  col- 
oured, the  "  flittering  scotoma  "  of  (Jernum  writers.  It  is  said  that 
such  appearances  occasionally  precede  an  attack  of  intracranial  hem- 
orrhage or  thrombosis,  and  may  be  present  in  liypoclHrndriasis,  insan- 
ity, delirium  tremens,  typlius  fever,  and  meningitis. 

II.  Alterations  in  the  Field  of  Vision.— The  alterations  in 
the  size  and  shape  of  the  visual  fields  which  are  of  more  or  less 
value  in  diagnosis  are :  (n)  fiemianopia,  (b)  contraction  of  the  visual 
fields  for  light,  and  (c)  contraction  of  the  colour  fields.     In  con- 
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nertion  with  hemianopin,  blindness  due  to  disease  of  the  optic  nerre 
or  its  central  coiiiieotions  will  he  ponsidered. 

(fl)  Hemianopia. — The  condition  vjiriouslj  termed  hemiopirt,  hi'Uii- 
anopia,  or  hemianopsia  is  that  in  which  there  is  blindnetis  of  one 
half  of  the  field  of  vision.  It  is  due  to  functional  or  organic  disease 
affecting  the  optic  nerve  or  its  central  connections.  The  optic- 
nerve  mechanism  is  shown  in  Fig.  63. 

[lemiaiiopia,  or  blindness  of  one  half  of  the  visual  field,  is  of  dif- 
ferent varieties,  and,  toj^ether  with  the  qualifying  terms  employed, 
refers  to  the  field  of  vision  from  the  point  of  view  of  the  patient — 
not  to  the  retina.  Thus,  right  temporal  hemianopin  moans  that  the 
outer  or  temporal  half  of  the  field  of  vision  of  the  right  eye  is  blind, 
so  that  if  the  eye  is  fi.xed  upon  a  point  directly  in  front  objects  to 
the  right  of  the  point  of  fixation  will  not  be  perceived.  But  it  must 
be  remembered  that  blindness  of  the  temporal  half  of  the  field  of 
vision  is  due  to  loss  of  function  of  the  inner  or  nasal  half  of  the 
retina,  because  of  the  crossing  of  the  light  rays  in  the  media,  and  so 
with  other  varieties. 

If  the  hemianopia  affects  both  visual  fields,  it  is  hiMeral ;  if  cor- 
responding halves  (both  right  or  both  left),  it  is  homonymons  or  lateral. 
If  both  temporal  or  both  inner  fields  are  impli<-ated,  it  is  hpferfinymous. 
Furthermore,  the  inner  fields  are  termed  tiasal :  the  outer,  temporaL 
Very  rarely'  the  upper  or  lower  halves  of  the  visual  field  are  effaced, 
and  it  is  then  calSed  suprrior  or  hiffrior  (sometimes  altitudinal) 
liemianopia.  Hemianopia  may  be  partial,  only  a  portion  of  the  half 
field  being  blank.  The  unaffected  half  may  retain  its  normal  dimen- 
sions or,  aa  in  some  cases,  be  reduced  in  size. 

To  determine  the  presence  of  bemianopta  each  eye  must  be  tested 
separately,  the  resting  eye  having  been  covered  by  a  card.  The 
patient,  Iveing  placed  with  his  back  to  the  light,  is  told  to  fix  the  un- 
covered eye  upon  that  part  of  the  physician's  face  (placed  about  two 
feet  away)  which  is  most  nearly  on  the  horizontal  plane  of  the  eye. 
The  finger  or  a  bit  of  white  paper  is  then  brought,  first  from  one 
side,  then  from  the  other,  to  the  median  line.  If  the  patient  can  not 
see  the  paper  until  it  has  passed  nearly  or  quite  to  the  line  of  fixation, 
hemianopia  exists.  The  vertical  extent  of  the  field  is  tested  in  a 
similar  manner  by  bringing  the  object  from  above  downward  and 
below  upward.  To  get  an  arntrafe  outline  of  the  visual  and  colour 
fields,  it  is  necessary  to  employ  the  perimeter. 

Hemianopia  in  the  majority  of  cases  is  due  to  organic  disease  of 
the  brain,  such  as  hemorrhage,  softening,  inflammation,  or  tumour, 
but  may  be  of  functional  origin  in  connection  with  gout,  lithaemia, 
migraine,  and  occasionally  hysteria.     It  is  of  considerable  value  in 
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Unilateral  Nasal  fftmiampiii. — BlindnL-ss  of  tliu  nasiil  half  of  the 
field,  an  extremely  rare  oocnrrence,  itidicates  a  Tery  limited  lesion  at 
the  outer  angle  of  the  chiasm,  as  at  A  (Fig.  53,  to  which  subsequent 
references  apply), 

Binanal  HtfmiuuupUi. — Also  rare  is  blindneBS  of  the  nasal  half  of 
both  fields,  requiring,'  for  its  manifestation  two  symmetric  lesions,  as 
at  J,  on  both  outer  angles  of  the  chiasm,  or  the  outer  sides  of  both 
optic  nerves. 

liiti'/uporal  Ifemianopia. — Blindness  of  the  temporal  halves  of 
both  fields  is  produced  by  a  lesion  involving  the  anterior  angle  or 
central  portion  of  the  chiasm,  as  at  //. 

The  disease  (affecting  the  chiasm)  which  is  most  frequently  re- 
sponsible for  the  three  [ireeeding  varieties  of  heniianopia  is  tumour 
or  enlargement  (as  in  acromegaly)  of  the  pituitary  l>ody,  with  which 
may  be  associated  diabetes,  proptosis,  and  a  flow  of  fluid  from  the 
nostril.  Other  causes  are  tubercles,  tumours,  cysts,  basilar  menin- 
gitis, periostitis,  exostosis,  fracture  of  the  body  of  the  sphenoid  bone, 
and  gumma.  Tiie  latter  may  give  rise  to  evanescent  recurring  hemi- 
aiiopia.  When  the  chiasm  is  affected  the  lesion  is  apt  to  be  progress- 
ive, and  graihially  involves  both  crossed  and  uncros!<ed  fibres,  thus 
causing  total  blindness  of  one  or  both  eyes,  according  to  the  extent 
of  the  destriiction.  Lesions  of  the  chiasm  may  be  attended  by  symp- 
toms indicating  involvement  of  the  olfactory,  the  fifth,  and  the 
ocular-muscle  nerves — viz.,  anosmia,  amcsthesia  of  conjunctiva  and 
cornea,  and  ocular  paralysis. 

Right  or  Lr/l  Lateral  (lluiimniimoutt)  Himiunnpiti. — Blindness  of 
the  right  or  left  half  of  botli  fields  is  significant  of  a  h-siun  situated 
at  some  point  between  the  chiasm  and  the  cortical  centre  in  the 
occipital  lobe — viz.,  the  optic  tract,  the  pulvinar  or  posterior  gray 
mass  of  the  thalamus,  the  anterior  corpora  quadrigemina,  the  fibres 
passing  from  the  tlialamus  and  corpora  to  the  occipital  lobe  either  in 
the  internal  capsule  or  the  optic  radiations,  or  the  cortical  centre 
itself. 

The  situation  of  the  various  lesions  which  cause  homonymous 
heniianopia  is  of  course  on  the  oppo.s4te  side  from  the  defective  half 
of  the  visual  fields.  Thus,  f,  />,  E,  and  /'represent  lesions  on  the 
right  side  of  the  brain  cau.sing  left  heniianopia.  It  should  be  noted 
with  reference  to  right  hemiuuopia  that  there  is  much  diflicuUy  in 
reading,  because  the  words  lying  to  the  right  of  the  point  of  fixation 
are  invisible. 

To  determine  if  the  lesion  lies  between  the  chiasm  and  the  cor- 
pora, Wernicke's  pupil  symptom,  "  hcmianupic  pupillary  inaction," 
may  be  of  service  if  it  can  be  obtained.     A  beam  of  light  must  bo 
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thrown  apon  the  blind  half  of  the  retina,  and  the  resnlting  contrar- 
tion  or  non-contraction  of  the  pupil  noted.  If  the  pupil  does  not 
react  (pupillary  inaction)  it  shows  that  the  reflex  arc,  retina  to  cor- 
pora, corpora  to  third  nerve,  to  iris,  is  injured,  and  that  the  lesion 
most  lie  anterior  to  the  corpora  in  the  optic  tract.  On  the  other 
hand,  if  the  popil  does  react,  the  reflex  arc  is  intact,  and  the  lesion 
lies  posterior  to  the  corpora  in  the  internal  capsule,  optic  radiations, 
or  cuneus.  Pupillary  inaction,  if  found,  is  a  valuable  localizing 
symptom,  but  it  is  obviously  hard  to  determine  it  because  of  the 
difficulty  in  causing  the  ray  of  light  to  impinge  only  on  the  blind 
half  of  the  retina  without  stimulating  the  seeing  half. 

The  diseases  which  may  affect  the  optic  tract  are  neoplasm,  syph- 
ilitic meningitis,  gunimata  and  tuberculous  meningitis.  In  these 
casog  the  cms  may  be  implicated,  causing  hemiplegia,  or,  ae  Uie  result 
of  baaal  lesions,  oc-ular-muscle  pantlyses.  The  absence  of  any  form 
of  aphasia  in  right  hemiplegia  is  against  a  central  lesion  and  in 
favour  of  an  affection  of  the  tract. 

As  in  the  majority  of  cases  of  lit'miaiiopiu  there  is  organic  disease 
of  the  bniin,  hemiplegia  and  henjiansesthesia  on  the  same  side  with 
the  hemianopia  are  not  uncommon  associated  symptoms ;  and,  in 
left-aide  lesions,  aphasia.  If  athetosis  coexists  with  lateral  hcmi4in- 
opia  it  is  significant  of  a  lesion  involving  only  the  posterior  gray 
of  the  optic  thalamus,  the  pnlvinar.  If  the  hemianopia  in- 
volves a  quadrant  and  not  a  semicircle,  or  is  otherwise  inconij)lete, 
and  if  mind  blindness  or  word  blindness  coexists,  the  lesion  is  usunlly 
cortical.  Dimness  of  vision  in  one  eye,  and  a  markt'd  contraction 
in  the  visual  field  of  the  other,  together  with  mind  lilindness  (seeing 
ritut  not  recognising  objects),  is  a  combination  indic*ative  of  a  lesion 
of  the  angular  gyrus. 

Iloraianopia  iu  rare  instances  may  be  due  to  hysteria,  in  which 
[ease  the  conjunctiva  is  usually  anaesthetic  and  hemiiiniesthesia  is  pres- 
ent. But  by  far  the  most  common  alterations  of  nsinn  in  hysteria 
are  contraction  of  the  visnal  fields  anrl  changes  in  the  colour  sense. 

AUitudinnl  Hrtitianopia. — Blindness  of  the  upper  or  lower  half 
of  the  visual  field  may  be  caused  by  a  lesion  affecting  the  iijiper  or 
lower  portions  of  the  chiasm  and  is  usually  associated  with  optic 
neuritis. 

Unilateral  superior  or  inferior  hemianopia  may  be  due  to  a  lesion 
respectively  of  the  lower  or  upper  portion  of  the  cuneus,  and  if  the 
lesions  happen  to  be  fiymmetrieal  and  bilateral— a  clinical  curiosity 
— the  hemianopia  will  be  double. 

Total  blindness  of  one  eye  may  be  due  to  a  lesion  of  one  optic 
nerve  (Fig.  53),  or  disease  of  one  occipital  lobe,  and  if  in  addition 
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there  is  hemianopia  of  the  opposite  eye,  it  may  be  due  to  disease 
of  the  decussating  fibres  in  the  centre  of  the  chiasm  together  with 
the  direct  fibres  of  one  lateral  angle.  Total  blindness  of  both  eyes 
will  be  caused  by  disease  affecting  the  entire  chiasm,  or  bilateral 
lesions  of  the  cuneus.  It  is  presupposed  that  no  disease  of  the 
retina  or  other  ocular  structures  sufiBcient  to  account  for  the  loss  of 
sight  is  present. 

(b)  Contraction  of  the  Visnal  Fields  for  Light.— In  order  to  deter- 
mine the  presence  of  this  symptom  one  invokes  the  aid  of  the  oculist 
and  his  perimeter,  as  it  can  not  be  ascertained  by  any  less  accurate 
test.  Leaving  out  of  consideration  glaucoma,  optic  atrophy,  or  other 
organic  disease,  by  far  the  most  important  indications  of  a  nearly 
uniform  contraction  of  the  visual  fields  relate  to  the  presence  of 
hysteria  and  traumatic  neuroses.  As  a  rule,  one  field  presents  a 
greater  contraction  than  the  other.  In  neurasthenia,  while  there 
may  not  be  a  true  concentric  limitation  of  the  visual  field,  yet  the 
fatigue  of  continued  testing  will  sometimes  develop  a  decided  tern- 
porary  diminution  in  its  size. 

{c)  Contraction  of  the  Visnal  Fields  for  Colour.— The  colour 
fields  are  tested  by  the  perimeter,  using  bits  of  coloured  paper. 
Passing  from  the  circumference  to  the  centre  of  the  field,  the  percep- 
tion of  white  objects  is  found 
to  have  the  widest  extent.    A 
little  nearer  blue  is  perceived, 
then  red,  then  green  (Fig.  54). 

Limitation  of  the  colour  fields 
is  a  common  symptom  in  hys- 
teria and  traumatic  neuroses. 
Sometimes  a  transposition  of  the 
normal  fields  for  different  col- 
ours will  occur,  one  taking  the 
place  usually  occupied  by  an- 
other. A  central  blank  or  sco- 
toma for  red  or  green  is  a  con- 
stant symptom  of  tobacco  or 
other  toxic  amblyopia,  usually 
due  to  a  retrobulbar  neuritis.  Like  vision  in  general,  the  colour 
perception  may  be  much  reduced  or  abolished  by  optic  neuritis  or 
atrophy. 

III.  Amblyopia,  Amaurosis. — Amblyopia  is  dimness  of  vision 
or  partial  blindness,  while  amaurosis  signifies  a  total  loss  of  sight, 
fcithout  appreciable  lesions.  The  causes  producing  these  forms  of 
partial  or  total  blindness  are,  as  a  rule,  of  a  functional  character, 


Fio.  54.— Visual  colour  field  of  right  eye. 
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^affoeting  either  the  centres  or  the  retina  or,  if  organif,  do  not  pro- 
^duce  noticeable  alterationH  in  the  appearance  of  the  hitter. 

The  loss  of  vision  is  usually  sudden,  bilateral,  and,  in  most  cases, 
tenaporary.  The  most  frequent  causes  are  uriemiu,  diabetes,  tobapco, 
and  certain  drugs,  large  hemorrhages,  migraine,  and  hysteria.  When 
occnrring  in  unemia  it  ordinarily  follows  coma  or  c(Hivulsion8,  is 
i-eudden  and  usually  lasts  but  one  or  two  days.  It  uiay  supervene  in 
similar  manner  in  diabetes,  and  in  all  cases  of  amblyopia  the  urine 
should  be  examined  for  sugar.  In  tobacco  amblyopia  the  onset  is 
slow,  the  loss  of  sight  is  most  marked  in  the  centre  of  the  visual 
field,  and  on  testing  the  colour  field  a  central  blank  or  scotoma  for 
red  and  green  is  found  to  exist.  Quinine  and  the  salicylates  may 
caase  sudden  amaurosis,  and  it  sometimes  occurs  in  alcoholism. 
Severe  hemorrhages,  particularly  those  from  the  stomach,  may  be 
responsible  for  a  sudden  failure  of  sight.  Migraine  may  exhibit  as 
one  of  its  svmptonis  a  fugitive  blindness,  perhaps  of  only  one  half 
the  visual  field  (hemianopia).  The  amaurosis  of  hysteria  is  associated 
with  emotional  states  and  other  characteristic  symptoms,  and  no 
matter  how  complete  the  apparent  loss  of  sight  may  be,  the  juipilhiry 
reflex,  both  direct  and  consensual,  is  retained. 

Other  and  less  frequent  causes  are  blows  upon  the  eye  or  the 
head  without  visible  injury,  shock  from  lightning  or  the  dynamo 
current,  and  poisoning  from  lead.  In  cases  in  which  strabismus  or 
a  high  degree  of  astigmatism  with  hypcrmetropia  has  existed  from 
an  early  age,  one  eye  may  be  accideul^illy  discovered  to  poBsesa  very 
little  power  of  vision. 

IV'.  Ophthalmoscopic  Signs  of  Extraocular  Diseases. 
— Valoable  diagnostic  information  may  be  obtained  by  an  examimi- 
tion  of  the  interior  of  the  eye,  but  it  is  an  open  question  whether 
the  general  practitioner,  who  makes  an  occasiotial  ophthalmoscopic 
examinatiou,  can  rely  upon  his  own  interpretation  of  what  he  sees. 
As  a  rule,  the  examinatiou  should  be  made  by  a  specialist. 

The  conditions  of  general  diagnostic  value,  as  distinguished  from 
purely  local  ocular  disea.ses,  are :  retinal  hemorrhage,  optic  neuritis, 
optic  atrophy,  pulsating  retinal  arteries,  embolism  or  thrombosis  of 
the  central  artery  and  tubercles  of  the  choroid. 

(a)  Retinal  Hemorrhage. — Apoplexy  of  the  retina  occurs  most 
commonly  in  cldeily  people  with  degenerated  arteries.  Cardiac 
hypertrophy  from  valvular  disease  or  chronic  nephritis  may  be  the 
causative  condition.  So  also  may  the  gouty  diathesis  (Hutchinson) 
and  hemorrhagic  blood  states,  a-s  in  scurvy,  hsemophilia,  purpura,  and 
grave  anipmiaa.  Retinal  extravasations  may  also  be  signiticant  of 
malarial  fever,  ulcerative  endocarditis,  pysemia,  suddenly  suppressed 
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nieiistniation,  the  menopause,  autl  leucseniia,  altliougli  in  tin;  latter  a 
retinitis  is  more  roninmii. 

(i>)  Optic  Neuritis.— Inrtammiitioii  of  the  optie  nerve,  with  con- 
gestion, ht'inoiThage,  and  exudation  into  its  substance,  nuiy  affect 
the  nerve  posterior  to  the  globe,  retrobulbar  neuritis;  the  nerve 
and  its  end,  pftpilh'tijf  ;  tlio  rctinii,  rt'ii /litis.  In  course  of  time  there 
nuiy  be  coiineetive-tissue  proliferation  and  consequent  atropljy  of  the 
nerve  fibres,  giving  rise  to  secondary  (consecutive)  op/ic  atroplnj. 

(1)  Iiefrobiilbiir  Xeutiiin. — In  this  form  of  inflannnation  of  the 
optic  nerve  the  retina  itnelf  is  but  slightly  atTected.  If  at;ule,  there 
is  pain  in  the  globes  with  rapid  loss  of  sight,  but  in  the  more  chronic 
forms  the  visual  defects  consist  of  scotomata  (blind  spots  in  the 
vinual  lield)  for  colour  or  light.  It  is  indicative  of  the  abuKc  of  alctv 
hol  or  tobacco  (amblyopia),  lead  poisoning,  diabetes,  and  syphilis, 
and  is  sometimes  due  to  rheumatic  inflammation. 

(a)  Pa/iitliiix. — Inflaninuition  of  the  papilla  is  in  reality  a  de- 
scending optic  neuritis  with  a  very  nuirked  swelling  of  the  papilla, 
the  "choked  disk"  of  earlier  writers.  It  is  the  extreme  grade  of 
papillitis  to  which  reference  is  had  in  the  following  paragraphs. 
Pitj/iilitis  of  a  mucli  Less  intensity  is  present  as  a  part  of  retinitis  or 
neuro-retiuitis.  The  vision  in  many  cases  remains  nearly  normal, 
while  in  others  there  may  be  limitation  of  the  visual  fields  or  scotom- 
ata for  light  and  colour. 

Papillitis  of  the  extreme  grade,  and  usually  affecting  both  eyes,  is 
of  great  value  as  a  symptom  of  brain  tumours,  occurring  as  it  does  in 
I  of  all  cases,  without  reference  to  the  size  of  the  growth.  It  does 
not  accompany  growths  in  the  medulla  {ih  <ini.i.vuH  .lArKsitN),  is  not  very 
common  in  lesions  of  the  motor  cortex,  and  is  most  frequent  in  cere- 
bellar neoplasms.  Next  in  frequency  it  is  symptomatic  of  tubercu- 
lous nteningitis  (80  per  cent  of  all  cases),  am!  it  may  t\Uo  be  present 
in  tlie  nou-tuberoulous  and  supjiurative  forms  of  the  same  disease. 
It  is  also  found  in  a  considerable  ]U"oportion  of  cerebral  abscesses. 

(3)  ndinilix  ami  Xeuru-retiuiliit. — As  retinal  disease  is  usually 
secondary  to  some  extraocular  cause,  it  is  in  the  majority  of  cases  a 
bilateral  affection.  If  the  retina  is  chiefly  involved,  it  is  a  retinitis; 
but  if  the  papilla,  as  usual,  presents  evidence  of  disease,  it  constitutes 
a  ucuro-retinitis. 

The  varieties  and  diagnostic  significance  of  this  condition  are  as 
follows: 

Hemorrhagic  Xeuro-retinitia. —  In  this  form  the  retinal  hemor- 
rhages are  abundant.  It  occurs  in  general  uthernniatous  degenera- 
tion of  the  arteries,  in  cardiac  hypertrophy,  in  cardiac  valvular  dis- 
ease, especially  the  insufHciemies,  and  in  aneurism.     It  may  also  be  a 
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Bymptom  of  diabetes  and  chronic  nephritis,  and  gometimee  happens 
in  sudden  suppression  of  menstruation  or  chronic  dis^Inirgps. 

Albuminuric  Neuro-retinitis. — It  occurs  in  from  15  to  20  per  cent 
of  all  041868  of  chronic  Uright's  disease,  most  commonly  witli  the 
interstitial  variety.  The  papillitis  may  be  so  marked  that  it  is  diffi- 
cult to  determine  whether  it  is  of  renal  or  intracranial  origin. 

Syphilitic  Retinitis  or  Choroido-retiuitis.— In  inherited  syphilis 
retinitis  pigmentosa  may  occur.  As  a  secondary  symptom  of  acquired 
syphilis  both  retina  and  choroid  are  more  likely  to  bo  affected.  Puru- 
lent choroiditis  may  be  a  symptom  of  pyaemia,  ulcerative  endocarditis, 
cerebro-spinal  meningitis,  and  otiier  infective  diseases. 

Aiisemic  Xenro-retiniti.'!.  — Inflammatory  and  hemorrhagic  altera- 
tions in  the  retina  and  papilla  nmy  be  due  to  large  hemorrhages,  per- 
nicious ana?mia,  and  severe  chloro-iinajmia. 

Leuciemic  Xeuro-retinitis, — In  35  to  30  per  cent  of  cases  of  leu- 
caemia retinitis  is  present. 

Finally,  neuro-retinitis  may  be  found  in  load  poisoning,  diabetes, 
diphtheria  and  other  infectious  diseases,  the  malarial  cachexia,  chronic 
hydrocephalus,  and,  as  a  unilateral  symptom,  in  disease  of  the  bones 
of  the  orbit  or  erysipelatous  inflammation  of  the  orbital  tissues.  It 
may  exist  without  an  assignable  cause. 

(c)  Optic  Atrophy.— Atrophy  of  the  optic  nerve  may  be  primary 
or  secondary. 

(1)  Primary  Atrophy^  not  preceded  by  papillitis  or  neuro-retini- 
tis, is  in  the  majority  of  cases  a  symptom  of  spinal-cord  disease,  espe- 
cially locomotor  ataxia.  Less  frequently  it  occurs  with  disseminated 
acleroeis,  lateral  sclerosis,  and  general  paralysis.  There  is  an  heredi- 
tary form  affecting  young  males,  Other  causes  are  large  hemorrhages, 
diabetes,  the  specitic  fevers,  chronic  alcoholism,  and  lead  poisoning. 

(2)  Seiondary  Atrophy. — Secondary  or  consecutive  atrophy  is 
usually  consequent  to  an  optic  neuritis,  the  causes  of  which  have 
been  previously  rehearsed.  Retrobulbar  neuritis,  sjiihililic  choroido- 
retiuitis,  and  retinitis  pigmentosa  may  also  be  responsible  for  con- 
secutive atrophy.  In  some  cases  of  chronic  hydrocephalua  a  greatly 
distended  third  ventricle  may  press  upon  the  chiasm  and  produce 
similar  changes. 

{d)  Pulsation  of  the  Retinal  Arteries.— Visible  pulsation  may  be 
found  due  to  aortic  insufficiency,  great  cardiac  hypertrophy,  or  vaso- 
motor instability  as  in  exophthalmic  goitre  and  other  conditions  in 
which  there  is  abnormal  throbbing  of  the  arteries. 

(e)  Embolism  and  Thrombosis  of  the  Central  Artery.— Obstruc- 
tion or  thrombosis  of  the  central  artery  causes  a  sudden  loss  of  vision, 
commencing  at  the  circumference  of  the  visual  field  and  extending 
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to  the  centre.  It  is  frequently  indicative  of  cardiac  or  vaBcular  dis- 
ease— viz.,  ulcerative  endocarditis,  valvular  disease,  particularly  mitral 
stenosis,  atheroma  of  the  large  arteries,  aneurism  of  the  aorta,  throm- 
bosis of  the  pulmonary  veins,  and  very  rarely  it  occurs  in  chorea. 
In  a  very  email  proportion  of  cases  the  sudden  loss  of  sight  in  chronic 
nephritis  is  said  to  he  due  to  this  accident. 

(/)  Tubercles  in  the  Choroid.— These  are  significant  of  tubercu- 
lous meningitis  or  general  miliary  tuberculosis. 


SECTION    XVII 
THE  NOSE 

I.  Examination  of  the  Nose  and  Nasal  Chambers.— 
Having  a  good  light  (Argaiid,  Welsbaoh,  electric)  upon  the  right 
of  the  patient,  on  a  level  witii  or  a  little  higher  than  his  mouth, 
desire  him  to  sit  nearly  erect  on  a  straight-bucked  chair  in  such  a 
manner  that  he  is  supported  without  lolling  back.  The  observer  sits 
facing  the  patient,  knees  outside  if  a  man,  to  the  patient's  right  if  a 
woman.  A  forohciid  mirror,  3  to  3^  inches  in  diameter,  with  a  cen- 
tral opening,  should  be  employed.  As  a  rule,  it  is  better  to  wear  the 
mirror  in  front  of  the  left  eye,  as  the  otherwise  obscuring  glare  of 
the  light  is  thus  avoided. 

Having  directed  the  reflected  light  upon  the  nose,  note  its  shape, 
colour,  presence  of  excoriation,  fissure,  or  eruption.  Tilt  up  the  tip 
of  the  nose,  and  inspect  the  lower  portion  of  the  septum  as  to  sym- 
metry and  tlie  existence  of  ulcer.H  or  raw  surfaces.  Closing  first  one, 
then  the  other  nostril,  desire  the  patient  to  breathe  rather  deeply  in 
order  to  determine  their  patency  and  whether  or  not  tlie  aim  fall  in 
unduly  during  inspiration. 

Then  warm  and  introduce  a  nasal  speculum  (bivalve,  duckbill,  or 
wire).  The  first  of  the  intranasal  structures  to  be  seen,  provided  the 
patient's  head  is  not  retracted,  is  usually  the  rounded  end  of  the 
inferior  turbinate  body,  from  which  this  structure  may  be  followed 
backward  for  a  varying  distance.  Note  if  it  appears  swollen  and 
abnormally  large,  and  if  ho  always  test  its  consistence  with  a  probe 
in  order  to  determine  whether  the  enlargement  is  bony,  firm,  or  a 
soft  vascular  tumidity.  Depress  the  head  slightly  so  as  to  see  the 
inferior  meatus,  where  foreign  bodies,  if  present,  are  usitally  found  ; 
then  tip  it  backward  in  order  to  bring  the  middle  turbinate  (which 
begins  considerably  farther  back   than   the   inferior)   and    middle 
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taeatng  into  sight.  The  latter  is  the  usual  location  of  polvpos  and 
tbtj  place  irliere  the  thick  pus  of  antnil,  frontal,  or  etlimuiila!  disease 
is  found.  If  the  inferior  turhinal  is  so  hirgti  that  it  interferes  with 
the  examination  of  the  parts  boiiind  ami  above,  apply  a  pledget  of 
cotton  soaked  in  a  5  to  10  per  cent  solution  of  cocaine  or  suprarenal 
capsule  to  the  part,  which  will  speedily  reduce  the  swelling  so  far  as 
it  is  due  to  vascular  engorgement. 

Finally,  turn  the  patient's  head  slightly  from  side  to  side  in  order 
to  examine  the  septum  for  abuormal  deviations,  ridges,  spurs,  ulcera- 
tions, or  perforations.  It  should  be  borne  in  mind  that  the  septum 
is  rarely  evenly  plaeed  between  the  two  nostrils,  su  that,  as  a  rule, 
oue  caWty  is  larger  than  the  other.  Test  all  projeetious  with  tlie 
probe  to  discover  their  consistence,  extent,  and  whether  opposing 
projections  are  in  firm  contact,  thus  causing  erosions  or  turbinal 
pressure.     The  superior  turbinate  can  not  be  seen. 

The  examination  thus  far  has  been  from  the  front — anterior 
rhinoscopy.  Inspection  from  the  back,  or  posterior  rhinoscopy, 
requires  the  use  of  a  small  (i  to  A  inch  in  diameter)  laryugoscopic 
mirror.  The  tongue  depressor  (usually  indispensable)  should  be 
applied,  and  the  patient  instructed  by  precept  and  example  to 
breathe  quietly  through  the  nose.  Then,  having  warmed  the  mirror, 
introduce  it,  retlecting  surface  upward  and  ]»arallel  to  the  tongue 
depressor,  until  the  soft  pubtte  is  approached,  when  it  should  be 
tamed  so  that  it  passes  edgewise  between  the  uvula  and  the  left  ton- 
sil to  a  point  below  and  behind  the  soft  palate.  Having  again 
turned  the  mirror  so  that  the  reflecting  surface  looks  upward  and 
forward,  the  posterior  nares  should  be  brought  into  view.  The  sur- 
face to  be  examined  is  of  such  shape  and  extent  that  it  can  not  be 
seen  all  at  once.  The  mirror  must  be  turned  and  shifted  in  a  man- 
ner which  can  only  be  acquired  by  practice. 

The  most  striking  object  first  seen  is  the  posterior  edge  of  the 
septum  (Fig.  55),  shaqj  and  yellowish  in  colour  below,  broadening 
and  becoming  more  distinctly  red  above.  To  either  side  may  be 
seen  two  bluish-red  or  gray-red  swellings — the  posterior  extremities 
of  the  middle  turbinates.  Below  are  the  inferior  turbinates*,  of 
which  the  upper  halves  only  are  usually  seen  ;  above  are  visible  the 
superior  turbinates. 

The  colour,  siiape,  and  sire  of  the  turbinates  and  the  presence  of 
pus  or  polypi  should  be  deteruiined.  By  turning  the  mirror  to  one 
aide  or  the  other,  keeping  it  low  down  with  its  buck  resting  almost 
against  the  tonsil,  the  openings  of  the  Eustachian  tubes  may  be  seen 
as  rounded  red  prominences  with  central  yellowish  depressions. 
Posterior  to  these  are  the  fossa;  of  Rosi-nmiiller,     Finally,  the  mirror 
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should  be  turned  upward  in  order  to  observe  the  vault  of  the 
pharynx,  the  surface  of  which  normally  somewhat  resembles  that  of 
the  fauciul  tonsil.  The  most  important  abnormality  here  is  the 
adenoid  or  lymiphoid  growtli  no  coiumouly  found  to  be  the  cause  of 
habitual  mouth-breath- 
ing in  children.  Digi- 
tal exaniiuatiou  of  the 
upper  pharynx  ia  ofteu 
required  to  determine 
the  exact  size  and  loca- 
tion of  the  growth,  and 
is  indispensable  in  chil- 
dren who  are  too  you n 
to  be  under  eontrul. 
The  ehild'H  head  ia  held 
either  by  an  assistant  or, 
better,  by  the  phyaician, 
who  eits  or  stands  by  the 


Fm.  55. — rcmt-rliiuoaeopic  view  of  llie  tieptum,  olioauie, 
EustaoliUn   tuba   luuutbs,  soft  palatv,  uii<l   pbaryoz 


patient     and     otiibraeea 

and    stcadieH    the    head 

with  his  left  arm.     The 

right  forefinger,  ])almar  surface  up,  is  then  passed  in  at  the  angle  of 

the  mouth,  invaginating  the  eheek  between  the  teeth  of  the  patient 

to  prevent  biting.     The  finger,  having  been  carried  back,  hugging  the 

tonsil,  is  hooked  up  behind  the  palate  to  the  upper  pharynx,  where 

it  explores  the  pharyngeal  vault,  septum,  turbinates,  and  Eustaehiau 

prominences. 

Posterior  rhincHCopy  is  rarely  easy,  generally  difficult,  and  Bome- 
tinies  iitipoHsibk',  even  in  the  hands  of  the  expert. 

II.  Pain  in  or  around  the  Nose. — Burning  or  smarting  sen- 
sations usually  attend  coryza  or  other  acute  catarrhal  inflammations; 
and  if  great  pain  in  the  nasal  chambers  is  present,  it  ma}-  be  a  symp- 
tom of  a  syphilitic  lesion,  glanders,  or  impacted  foreign  body. 
Severe  pain  just  above  the  root  of  the  nose  is  due  to  inflammation  of 
the  frontal  sinus  ;  in  the  no.se  and  cheek,  of  the  antrum  ;  referred  to 
the  na.sal  cavities  and  ear,  of  the  Eustachian  tubes.  A  sensation  of 
dryness  is  a  common  complaint  in  the  early  and  late  stages  of  coryza 
and  a  persistent  and  annoying  symptom  of  atrophic  rhinitis. 

III.  Shape.  Colour,  and  Ulceration  of  Nose,— The  nose 
becomes  coarse  and  broad  in  cretinism  and  myxaKiema.  A  depressed, 
sunken,  "  saddle  "  nose  may  be  due  to  a  previous  injury,  but  if  there 
is  no  history  of  traumatism,  syphilis  should  be  suspected.  The  nose 
is  broadened  or  distorted  and  diaphiced  by  growing  tumours  in  the 
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nu6a!  cHTitics  or  the  adjacent  facial  bones.  A  nose  which  is  pinclied 
anil  insignificant  relatively  to  the  lower  part  of  the  face  may  be 
indicative  of  nasal  obstruction  and  consequent  mouth-breathing. 

A  chronic  redness  of  the  nose  due  to  dilated  (apillaries,  jH'rhaps 
also  with  some  papules,  may  be  significant  of  chronic  alcoholism,  or 
is  an  acne  rosacea  from  other  causes.  A  simUar  redness  may  be 
caused  by  chronic  digestive  disorders,  ameiiorrlKpa,  and,  exception- 
ally, by  chronic  hypertrophic  rhinitis.  Acute  redness  of  the  nose, 
with  pain  and  swelling,  especially  of  one  ala,  may  be  the  result  of  a 
small  pustule  or  boil,  to  be  seen  just  within  tlie  nares ;  or  may  be  a 
beginning  erysijMjlas.  In  the  latter  case  the  redness  rapidly  extends, 
and  there  is  a  marked  elevation  of  the  bodily  temperature. 

A  superficial  ulceration  of  the  witig  of  the  nose  in  a  young  jiorson, 
usually  painless,  l>eginniiig  as  a  reddish  papule,  spreading  in  various 
directions,  and  healing  in  one  portion  while  breukirig  down  in 
another,  is  probably  a  tuberculous  ttirer.  In  an  ehb'rly  patient  a 
smjill,  hard,  scabbing  ulcer,  somewhat  painful,  gradually  e.\teiidiug, 
and  jierhaps  with  glandular  involvement,  is  an  rpHfielinvta.  In  all 
ca*e8,  Ixith  cliildren  and  adults,  an  ulcer  of  the  margin  of  the  nose 
or  multiple  circular  ulcers  should  cause  a  careful  search  elsewhere 
for  evidences  of  .ii/p/iilis. 

IV.  Sneezing. — This  is  a  spasmodic  expiration,  caused  usually 
by  direct,  rarely  by  reflo.x,  irritation  of  the  sensory  nerves  of  the 
lose,  and  occurs  as  an  early  symptom  of  coryza,  nit'a.sle.s,  pertussis, 

sthma,  and  hay  fever.  Small  doses  of  tfie  iodides  in  susceptible 
individuals,  and  large  doses  in  many  others,  will  induce  it,  as  well  as 
the  inhalation  of  various  irritants  like  pepper,  snuff,  powdered  ipe- 
cac, euphorbium,  or  veratrum,  and  solutions  of  zinc  chloride.  It  has 
been  attributed  to  gout,  and  prolonged  paroxysms  of  sneezing  have 
been  asserted  to  be  of  hysterical  origin.  Syringing  or  manipulation 
of  the  external  auditory  t  anal  will  sometimcH  provoke  a  reflex  sneeze. 

V.  Acting  Nares  ;  Regurgitation  of  Fluids. — In  some  sen- 
sitive and  neurotic  imlividuals  the  nostrils  dilate  with  each  inspiration, 
especially  under  mental  excitement.  Aside  from  this,  acting  nares 
indicate  marked  dyspnoea  (7.  v.)  of  various  origin,  and  among  other 
conditions  are  very  noticeable  in  emphysema,  asthma,  pneumonia, 
obstructive  diseases  of  the  larynx,  and  the  broken  compensation  of 
cardiac  valvular  lesions.  It  is  a  partieuliirly  useful  symptom  in  the 
form  of  pneumonia  in  children  which  begins  with  such  marked 
gastro-intestinal  symptoms  that  the  underlying  pulmonary  condition 
is  overlooked.  The  respiration  may  not  be  very  rapid,  hut  the  dilat- 
ing nostrils  often  give  the  tirst  dew  to  the  real  iialur*"  of  the  case. 

If  upon  attempting  to  swallow  fluids  a  portion  escapes  through 
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the  nostrils,  one  of  three  conditions  is  usuallj  present — cleft  palate, 
diphtheritic  paralyais  of  the  soft  palate,  or  bulbar  paralysis. 

VI.  Nasal  Stenosis.— Difficulty  in  breathing  through  the  nos- 
trils, the  stenosis  coming  on  somewhat  rapidly,  may  be  Byniptomatic  of 
an  acute  coryza,  hay  fever,  nasal  diphtheria,  foreign  bodies  in  children 
(one  nostril),  or  the  prodromal  stage  of  variola,  typhus  fever,  or 
glanders.  A  more  chronic  and  slow-eoming  nasal  obstruction  affects 
ing  one  or  both  sides  is  usually  referable  to  hypertrophic  rhinitis, 
postnasal  lymphoid  growths,  polypi,  or  a  deviated  septum.  If 
accompanied  by  "the  snuffles"  in  infants,  hereditary  syphitia  should 
be  suspected. 

VII.  Discharges  from  the  Nose. — Nasal  discharges  may  be 
clinically  (a)  iiou-otfensive,  watery,  mucous,  muco-purulent,  or  puru- 
lent; (b)  offensive;  (c)  bloody  or  composed  of  blood  alone,  accord- 
ing to  the  nature  and  seat  of  the  causal  condition. 

(fl)  A  watery  discharge,  in  some  eases  very  profuse,  marks  the 
beginning  of  acute  coryza,  hay  fever,  the  catarrhal  form  of  epidemic 
influenza,  pertussis,  measles,  iodism,  and  typhus  fever.  In  the  later 
stages  of  some  of  these  the  discharge  grows  thick  and  vnico-puruknt. 
Watery  fluid  may  flow  from  one  nostril  during  an  attack  of  trigemi- 
nal neuralgia.  An  occasional  watery  discharge,  with  a  persistent 
obstruction  of  one  or  both  nostrils,  may  be  due  to  nasal  polypi.  A 
recurring  flow  of  pus  from  one  nostril,  particularly  if  brought  on  by 
lying  upon  or  leaning  over  toward  the  side  opposite  to  that  which  is 
diKchurging,  is  probably  an  antral  abscess,  and  the  probability  is 
increased  if  bad  teeth  are  present.  In  children  the  possibility  of  a 
foreign  body  should  not  be  overlooked.  Finally,  irritating  gases  or 
powders  will  produce  a  smart  watery  flow. 

(A)  Offensive  tiiscfiarffea  may  be  significant  of  an  impacted  foreign 
body.  Coming  on  in  the  course  of  pharyngeal  diphtheria  and  irri- 
tating the  parts  with  which  it  comes  in  contact,  it  may  indicate  nasal 
infection  before  membrane  can  be  discovered  in  the  nasal  cavities. 
An  extremely  offensive  continuous  discharge  from  both  nostrils, 
which  may  be  accompanied  witli  greenish-gray  crusts,  ia  symptomatic 
of  atrophic  rhinitis  {oziPtta)  due  to  syphilis,  caries  or  necrosis  of  the 
bones,  or  glanders.  It  may  be  a  sequel  of  scarlatina.  The  patient 
is  usually  unconscious  of  the  fetid  odour.  Cancer  or  lupus  affect- 
ing or  encroaching  upon  the  nasal  chambers  may  also  be  responsible 
for  discharges  possessing  an  unpleasant  smell. 

(c)  A  dUchnrge  of  blood  from  the  nose  (epistaxis)  may  be  a  result 
either  of  local  or  general  causes.  It  is  usually  a  capillary  oozing 
and  upon  ins|>ertion  tlie  bleeding  area  is  seen  to  be  congested,  ccchy- 
motic,  or  superficially  ulcerated.     A  common  site  of  the  bleeding 
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spot  U  upon  the  cartilaginous  septum.  LesB  frequently  it  arises 
from  the  posterior  eud  of  the  middle  turbinated  Viody  or,  in  cliil- 
dren  with  adenoids,  from  the  vault  of  the  pharynx  or  at  times  from 
the  accessory  sinuses.  Carefid  specular  inspection  under  a  good 
light,  t'lots  having  been  removed  by  awab  or  spray,  is  necessary  to 
determine  the  exact  location  of  the  hemorrhagic  point.  If  epistaxis 
occurs  during  sleep  the  blood  may  run  into  the  pharynx  and,  after 
haviug  been  swallowed,  may  be  vomited  or,  if  clinging  to  the  pharynx, 
be  hawked  up,  thus  simulating  ha^mateiitcsis  or  hicinuptysis.  Nose- 
bleed fnjm  local  causes  is  usually  unilateral,  hut  if  due  to  blood 
changes  or  general  diseases  is  a])t  to  take  place  from  both  sides. 

Epistaxis  is  ordinarily  not  sufficiently  severe  to  produce  constitu- 
tional symptoms,  but  after  operations  on  the  nose  or  in  cases  of 
hasinophilia  may  be  so  profuse  or  continue  so  long  as  to  seriously 
threaten  life,  although  an  actual  fatal  result  is  extremely  rare. 

1.  Nasal  Causes  of  Epistaxis. — Aside  from  traumatic  causes,  caries 
or  necrosis  of  the  nasal  bones,  ulceration  from  a  foreign  body  or  other 
causes,  polypu.'«,  new  growths,  varicosities,  and  clironic  nasal  catarrh 
may  be  responsible  for  epistaxis.  Arteritis  and  alcoholism  may 
render  the  vessels  liable  to  rupture. 

2.  General  Causes  of  Epistaxis. — People  of  full  habit  may  have  a 
rather  frequently  recurring  nosebleed  which  appears  to  be  conserva- 
tive. Delicate  children  suffer  from  it,  especially  at  puberty  and  after 
exertion  under  a  hot  sun.  It  is  a  common  complaint  of  mountain 
climbers  at  considerable  altitudes,  and  inhalation  of  very  hot  or  very 

Id  air  may  induce  it.  In  suppressed  menstruation  it  may  be  vicari- 
IU5.  The  chronic  anajmias  are  frequently  attended  by  epistaxis,  and 
it  is  a  symptom  of  leucaBniia,  purpura  hjemorrhagiea,  and  scurvy,  It 
is  the  most  ordinary  form  of  hemorrhage  in  hamophiliu.  Less  com- 
monly it  may  be  the  result  of  cardiac  hypertrophy  and  valvular  dis- 
ease, enlarged  bronchial  glands,  pleurisy  with  large  efluBJon,  emphy- 
sema, and  the  strain  of  pertussis. 

It  is  a  symptom  of  diagnostic  value  in  the  prodromal  stage  of 
typhoid  fever,  and  is  an  occasional  event  in  other  infections,  as  ery- 
sipelas, malarial  fever,  measles,  starlet  fever,  dengue,  relapsing  fever, 
pysemia,  and  acute  yellow  atrophy  of  the  liver;  also  in  phosphorus 
|K>isoaing.  As  ati  infrequent  hai>pening  it  occurs  in  ascites,  peri- 
tonitis, appendicitis,  enlarged  spleen,  large  ovarian  cystomata,  uterine 
fibroids,  chronic  nephritis,  and  cerebral  thrombosis.  Finally,  it  may 
be  impossible  to  assign  a  cause  for  its  presence. 

VIII.  The  Sense  of  Smell. — The  olfactory  bulbs  and  their  asso- 
ciated parts  are  in  reality  portions  of  the  brain.  The  peripheral 
nerves  arising  from  the  bulb  are  distributed  to  the  mucous  mem- 
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Lnitie  of  tlio  upper  portion  of  tlie  nasal  septum  Jiiid  the  superior 
and  middle  turbinates.  The  centre  for  the  sense  of  smell  is  said  to 
be  in  the  uncinate  convolution  (Fkhrikh). 

To  test  tlic  function  of  the  olfactory  nerve,  non-irritating  sub- 
stances must  be  used,  as  pungent  vjipours  affect  niiiiidy  the  trigeminal 
nerve.  Suitable  odorous  bodies  are  musk,  oil  of  cloves,  or  pepper- 
mint in  convenient  oontainers.  It  should  be  remembered  that  the 
I»ereeption  of  any  single  odour  ia  lost  in  3  or  4  minutes,  but  is 
regained  by  1  minute  of  rest.  It  is  essential  that  the  oilorons 
material  should  enter  the  nostrils  as  a  vapour  or  in  »  state  of  fine 
division,  and  the  act  of  smelling  is  usually  assisted  by  "sniffing," 
which  is  a  modified  inspiration.  It  is  also  necessary  that  the  mucous 
membrane  should  be  moist  in  order  that  the  odorous  particles  shall 
enter  into  solution  on  the  surface  of  the  mucous  membrane. 

The  clinical  symptoms  relating  to  the  sense  of  smell  are  anosmia^ 
loss  of  the  sense  of  smell ;  hyperosmia,  increased  sensitiveness  of  the 
sense  of  smell  ;  and  parosmia,  subjective  perversion  of  the  olfactory 
sense. 

(«)  Anosmia. — The  loss  of  the  sense  of  smell  is,  in  the  majority  of 
instanceH,  due  to  local  disease  of  the  nasal  mucous  membrane — viz., 
chronic  rliinitis,  particularly  the  atrophic  variety,  and  f>olypi  or 
other  new  growths.  The  inhalation  of  irritating  vapours  ur  extremely 
foul  odours  may  tetniiorarily  or  permanently  abolish  the  sense  of 
smell.  Paralysis  of  the  trigeminal  will  impair  the  olfactory  power 
of  the  ulFected  side  because  of  the  deficient  secretion  and  conse- 
quent dryness  of  tfic  miicous  membrane  which  is  thus  induced. 
Loss  of  the  power  of  .snjell  may  be  a  symploni,  purely  neurotic,  of 
iieurnathenia  and  hysteria. 

Less  frequently  the  sense  of  smell  is  abolished  because  of  injury 
or  lesion  of  the  olfactory  bulb  or  tract.  Falls  or  blows  upon  the 
head,  affecting  the  Tierve  in  its  course,  may  have  as  their  only  symptom 
a  perKistent  ano.Mnia.  Caries  of  the  bones  su{>porting  the  tract  or 
bulb,  an<l  ba.sal  meningitis  or  tumours  involving  the  nerve,  may  be 
instrumental  in  causing  olfactory  auajsthesia.  Possibly  from  atrophy 
of  the  nerves  anosmia  may  be  one  of  the  symptoms  of  locomotor 
ataxia.  It  is  sometimes  congenital  and  results  from  imperfect 
dcvelopjuent  of  the  olfactory  nerve  tissue.  Partial  anosmia  nuvy 
be  due  to  a  lesion  of  the  uncinate  gyrus  or  disease  of  one  hemi- 
sphere. 

(b)  Hyperosmia — TTyperivstheRia  or  abnormal  seusitlTeness  of  the 
sense  of  smell  is*,  in  its  slighler  degrees,  not  an  uncommoti  symptom 
in  neurotic  individuals.  More  rarely  the  sensitiveness  ia  extreme 
and  is  symptomatic  of  hysteria  and  neurasthenia. 
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(c)  Parosmia. — Olfiictory  sensfttions  witlioiit  a  physical  Witsts,  the 
jpari'ut  odours  ususilly  being  uuplpusaiit  or  offi-nsive  {A-al-umHia)y 
not  infrequent  as  hallucinations  in  the  psychoses.  A  bad  odour, 
'like  that  of  burning  rags  or  feathers,  may  constitute  the  premonitory 
ftura  of  epilepsy.  Very  rarely,  after  head  injuries,  ordinary  odours 
are  perverted,  so  that  a  usually  agreeable  perfume  is  perceived  as 
foul-  Finally,  subjective  kako^mia  has  been  associated  in  a  limited 
number  of  cases  with  tumour  of  the  hippoeunipus. 


SECTION  XVlll      ■ 
THE   MOUTH 

Under  this  heading  will  be  given  the  diagnostic  evidence  which 
niay  be  derived  from  an  examination  of  the  lijts,  buccal  gurfaces, 
gums,  teeth,  and  tongue. 

I.  The  liips. — Thick  or  thin  lipH  are  often  a  racial  character- 
istic, as  in  the  African  or  American  Indian.  Full  lips  in  white  races 
re  gaid  to  mark  a  phlegmatic  teraperamont  or  to  indicate  a  tend- 
icy  to  the  worship  of  BacchuB  and  Venus;  while  thin-lipped  indi- 
ridaala  are  apt  to  be  nervous  and  of  somewhat  acrid  temper.  The 
lips  are  thickened  and  coarse  in  myxcedema  and  cretinism. 

Their  colour  is  often  significant  of  anwmia  and  other  conditions 
in  which  the  skin  is  pallid,  and  the  first  evidence  of  cyanosis  is  often 
seen  in  them,  their  slight  blueness  attracting  attention  to  the  exist- 
ence of  cardiac  disease. 

If  the  lips  are  open,  and  particularly  if  they  are  dry  and  oyanosed, 
it  is  apt  to  be  indicative  of  dyspnoea,  due  to  disease  of  the  heart  or 
lungs,  especially  the  chronic  forms — e.  g.,  emphysema  or  failing  com- 
pensation in  valvular  lesions.  It  may  be  due  to  disease  within  the 
mouth,  stomatitis,  glossitis,  cancrum  oris,  phlegmonous  tonsilitis,  or 
some  form  of  nasal  stenosis.  If  the  lips  are  loose  and  pendulous  it 
is  suggestive  of  diphtheritic  paralysis  or  chronic  bulbar  palsy.  The 
open  mouth  is  seen  in  all  conditions  of  great  prostration,  and  in 
idiots  and  some  cases  of  insanity. 

Trembling  or  inntrfiing  of  the  lips  may  he  a  sympttim  of  general 
paralysis  or  chronic  bulbar  palsy.  Convulsive  raising  of  the  upper 
lip  is  an  occasional  evidence  of  severe  abdominal  pain. 

riiilaternl  deviatinn  uf  the  tipHy  the  angle  of  the  mouth  being 
drawn  to  one  side  and  downward,  if  not  due  to  loss  of  teeth  on  the 
opposite  side  or  to  the  contraction  of  scars,  is  indicative  of  facial 
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paralysis,  the  latter  either  existing  alone  or  as  a  part  of  i 
plegia. 

A  brawny,  hot  steelling  of  tlie  lip  may  be  a  Bmall  abscess  or  a 
more  extensive  and  serious  carbuncular  iuflammation.  The  lips  are 
swollen  as  a  part  of  the  disease  in  the  fortunately  rare  cancrum  oris, 
and  the  swelling  may  be  due  to  the  taking  of  corrosive  poisons,  in 
which  case  the  iuterior  of  the  mouth  will  also  be  swollen  and  red- 
dened. Bites  of  insects  may  explain  a  swelled  lip,  and  among  other 
canaes  are  alveolar  abscess,  bitten  lip  in  epileptic  or  other  convul- 
sion, and  angcionuurotic  cedema. 

Foam  upon  the  lips  is  a  common  symptom  during  an  epileptic 
seizure,  and  sometimes  in  the  later  stages  of  cerebral  apoplexy.  It 
Bhonld  be  borne  in  mind  that  a  hit  of  soap  in  t!ie  mouth  is  employed 
by  malingerers  in  simulating  epileptic  convulsions. 

Miscellaneous  Affections  of  the  Lips. — Herpes. — Vesicles  upon  the 
lips  are  eapceiully  common  in  malarial  fevers,  pneumonia,  and  acute 
coryza,  as  well  as  other  febrile  dieeivses. 

Fissures. — Cracks  or  fisaurcs  (rhagades),  or  the  scars  resulting 
from  them,  if  occurring  in  infanta  or  children,  must  be  regarded 
with  suspicion  as  suggestive  of  inherited  syphilis.  The  vertical 
crack  in  the  middle  of  the  lower  Jip,  which  is  occasionally  seen^  la 
not  of  special  significance. 

('hani're.  —  \  single,  small  ulcer  upon  the  lip,  with  an  indurated 
base  and  accompanied  by  enlargement  of  the  submental  glands,  ia 
likely,  if  in  a  young  person,  to  be  the  initial  lesion  of  syphilis. 

MitcoH.'i  Paicftrs. — Flattened,  warty  outgrowtlis,  strictly  delimited, 
coated  with  a  gray  matter,  aud  found  at  the  angles  of  the  mouth,  are 
the  mucous  patches  of  the  secondary  stage  of  syphilis. 

Epi/fieh'imin. — A  somewhat  irregular  nicer,  usually  upon  the  lower 
lip,  gradually  enlarging,  recurrently  scabbing  over  and  becoming 
denuded,  at  times  originating  from  a  wart,  ia  probably  an  epithe- 
lioma, and,  if  of  some  standing,  the  glands  beneath  the  jaw  are 
enlarged.  The  occurrence  of  such  an  ulcer  in  a  middle-aged  or 
old  person,  it.s  progressive  increase  in  size  and  the  late  involve- 
ment of  the  glands,  will  differentiate  it  from  the  initial  lesion  of 
syphilis. 

11.  The  Buccal  Cavity.— The  Odour  of  the  Breath.— Varia- 
tions from  the  norma!  in  this  respect  may  be  of  considerable  value 
in  diagnosis. 

In  hydrocyanic-acid  poisoning  the  breath  may  smell  of  peach 
kernels  or  bitter  almonds,  and  an  alliaceous  or  garlicky  odour  is 
present  in  phosphorus  poisoning,  provided  in  both  cases  that  too 
long  a  time  has  not  elapsed.    The  narcotic  odour  of  the  opium 
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preparations  may  explain  a  profound  etupor,  and  the  characteristic 
fames  of  ether,  chloroform,  and  alcohol  are  sufficiently  familiar. 

Local  conditions  in  the  month  may  he  accountable  for  an  unplt-ag- 
•nt  or  foul  odour  of  the  breath,  as  in  those  to  whom  the  cult  of  the 
toothbrush  is  unknown.  If  sordes  have  collected  upon  the  teeth, 
the  breath  is  apt  to  be  stale  and  musty.  A  foul  odour  attends  in 
some  degree  all  forms  of  stomatitis  and  glossitis,  most  fetid  in  the 
mercurial  and  gangrenous  forms,  less  so  in  scurv)-.  Caries  of  the 
teeth,  necrosis  of  the  jaw,  pharyngeal  or  tonsillar  diphtheria,  follicu- 
lar tonsilitis,  and  lacunar  concretions  are  local  conditions  which 
may  explain  the  existence  of  unpleasant  emanations. 

An  intensely  fetid  breath,  in  the  absence  of  other  sufficient  causes, 
may  be  due  to  gangrene  of  the  lung,  pulmonary  actinomycosis,  bron- 
chiectasis, and  pyothorax  or  pyopneumothorax  with  a  fistulous  open- 
ing into  a  bronchus. 

A  common  cause  of  bad  breath  is  some  form  of  gastritis,  espe- 
cially that  caused  by  chronic  alcoholism,  and  it  is  sometimes  due  to 
constipation.  In  children  with  gastric  disorders  it  is  often  merely  a 
sour  smell. 

A  hot,  "  feverish  "  breath  is  common  in  febrile  disorders,  and  the 
disagreeable  odour  is  most  noticeable  in  typhus  fever,  measles,  and 
scarlet  fever.  An  ammoniacal,  "  urinous  "  odour  is  not  uncommon 
in  the  more  severe  grades  of  uriemia.  A  heavy,  sweetish  odour,  like 
stale  beer  or  overripe  apples,  and  due  to  the  presence  of  acetone  or 
diaeetic  acid,  is  perceived  in  bad  eases  of  diabetes  mellitus,  often 
preceding  or  accompanying  diabetic  coma.  Finally,  a  slight  cadav- 
eric smell  is  at  times  perceptible  in  the  breath  of  those  who  are  crit- 
ically ill. 

Puffing  Cheeks. — In  most  forms  of  coma  tlie  cheeks  are  lax  and 
puff  outward  with  each  expiration.  The  same  tiling  is  seen  during 
sleep  in  toothless  elderly  persons.  Facial  paralysis,  alone  or  as  a 
part  of  a  hemiplegia,  is  the  usual  cause  of  outward  blowing  or  flap- 
ping of  owe  cheek. 

Petechiffl ;  Pigmented  Spots. — Small  extravasations  are  occasion- 
ally seen  upon  the  bucciil  mucous  membrane  and,  when  present,  may 
be  cansed  by  one  of  the  grave  anasraias,  haemophilia,  purpura  hsnior- 
rhagica,  and  scurvy;  or  they  may  be  the  hemorrhagic  infarcts  of 
ulcerative  endocarditis. 

Brownish  or  yellowish  pigment  patches  on  the  buccal  and  palatal 
surfaces  and  the  inner  u.spcct  of  the  lips  are  significant  of  Addison's 
disease ;  and  the  mucous  membrane  may  exhibit  discoloured  pur- 
plish patches  in  those  saturated  with  silver  salts.  Oral  iiillamiiia- 
tions  in  the  coloured  races  may  be  followed  by  pigmentary  changes. 
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The  yellow  of  jaundice  aud  the  blaish  tint  of  cyaDOsis  are  more  or 
less  obvious  in  the  oral  luucous  int'tiibrauu. 

Exanthems,  Erythema,  Vesicles  —Tin'  rash  of  measles  is  often 
Been  u[Kni  the  phtiryngeal  and  palatal  surfaces  prior  to  its  appear- 
ance upon  tlie  skin,  and  Koplik  has  dfc8i:rtbfcd,  as  absolutely  charac- 
teristic of  measlos,  small  red  spots  with  a  minute  blue-white  centre 
upon  the  inner  surface  of  the  cheeks,  which  disappear  as  the  rash 
develops.  The  angry  redness  of  scarlet  fever  involving  the  entire 
oral  and  faucial  surfaces  is  very  striking.  A  slighter  redness  is  pres- 
ent in  simple  crytlieniatous  stomatitis,  and  the  rare  occurrence  of  a 
saJivary  calculus  with  the  accompanying  redness  should  be  reniem- 
bered.  Vesicles  when  present  may  be  the  beginning  of  au  aphthous 
stomatitis,  herpes,  or  the  eruption  of  varicella  or  smallpox. 

White  Spots,  Ulcers,  Sloughs. — Small  grayish  ulcers  with  red- 
dened margins,  which  have  begun  as  vesicles,  situated  upon  the 
inside  of  the  lips  and  cheeks  aiul  the  edges  of  the  tongue,  are  the 
lesions  of  aphthous  stomatitis,  the  common  *'  canker  sores."  Small 
ulcers  on  tlie  hard  palate  in  infanta  may  be  due  lu  Liie  friction  of 
the  rubber  nipple  ;  or,  if  in  very  weak  newborn  infants,  situated  sym- 
metrically <jn  either  side  of  the  median  line  and  usually  increasing 
in  size,  cunstitute  a  furm  of  oral  disease  repurted  by  Parrot.  Ulcers 
on  the  buccal  mucous  membrane  are  also  seen  in  mercurial  stoma- 
titis and  the  sore  mouth  of  syphilis.  White,  curdlike  patches, 
beginning  on  the  tongue  and  spreading  to  the  inside  of  the  lips  and 
cheeks,  and,  if  detached,  leaving  u  normal  or  slightly  ulcerated 
surface,  form  the  disease  known  as  thrush  (iiaraaitic  stomatitis). 
Beep  ulceration,  with  the  formation  of  alougha,  may  be  caused  by 
corrosive  poisons,  gangrenous  stomatitis,  and  glanders.  A  case  of 
peliosia  rheumatica  is  reported  by  Hare,  in  which  sloughing  of  the 
cheek  occurred. 

Dryness  of  the  Mouth.— The  secretion  of  saliva  may  be  checked 
by  various  causes.  That  dryness  of  the  mouth  is  produced  by  fright 
or  excitement  is  a  fact  within  the  experience  of  most  individuals. 
So  also  with  the  dry  mouth  of  febrile  states.  One  of  the  unpleasant 
symptoms  of  mouth-breathing  is  the  stiff,  dry  tongue  of  the  morning 
awakening.  Persistent  dryuess  of  the  mouth  is  often  significant  of 
diabetes  or  chronic  gastritis,  and  is  not  infrequently  present  in 
chronic  nephritis.  Finally,  a  dry  mouth  may  constitute  the  disejise 
known  as  .xerostomia  (riutcbinson), 

Salivation  and  Dribbling. — The  amount  of  saliva  which  is  secreted 
in  34  hours  is,  under  normal  circumstances,  from  2  to  3  pints.  Ptya- 
lism  or  hypersecretion  of  saliva,  in  wliich  this  amount  is  greatly 
exceeded,  may  occur  in  early  pregnancy  aud  sometimes  attends  tho 
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menstraal  period.  All  forms  of  stomatitis  may  cause  an  increase. 
The  pain  due  to  dental  causes,  alveolar  abscess,  or  trigeminal  neu- 
ralgia, and  the  process  of  dentition  itself,  will  induce  an  excessive 
fiirmation  of  saliva.  It  occurs  iufrequenlly  in  hysteria  and  other 
psychic  neuroses,  and  in  hydrophobia.  Ptyalism  is  sometimes  pres- 
ent in  the  early  stages  of  variola  and  typhus  fever,  and  has  occurred 
during  convalescence  from  typhoid  fever.  Thick  saliva  accumulates 
in  quinsy  and  mumps. 

Certain  chemical  substances  and  drugs  will  produce  an  increased 
flow  of  saliva — viz.,  acids,  aconite,  alkalies,  antiiiiouy,  eanthurides ; 
copper,  gold,  iodine,  and  mercury  compounds;  muscarine,  pilocar- 
pine, and  tobacco.  Too  large  a  dose  of  mercury  or  an  unusual 
susceptibility  to  its  action  is  the  most  common  example  of  drug 
salivation  which  is  met  with  in  practice. 

Dribbling  of  saliva  may  occur,  although  the  amount  is  not  in- 
creased, because  of  inability  to  retain  it,  in  idiocy,  facial  paralysis, 
diphtheritic  paralysis,  and  chronic  bulbar  palsy. 

III.  The  Qvaaa.— Colour. — The  pallor  of  the  gums  is  noticeable 
in  all  forms  of  ansemia.  A  greenish-blue  line  at  the  edges  of  the 
gums  is  significant  of  poisoning  by  copper.  A  blue  or  gray-blue  line, 
with  a  grayish  deposit  upon  tlie  teeth,  is  indicative  of  lead  poisoning, 
but  may  bo  absent  if  the  teeth  are  well  kept.  A  blue  or  red  line  is 
seen  in  mercurial  stomatitis,  while  a  purple  coloration  occurs  in 
scurvy.  x\  red  line  along  the  gingival  margins  in  young  adults  was 
formerly  supposed  to  indicate  the  iniminenec  of  tubercHlosia,  and 
may  be  present  in  diabetes  and  the  cancerous  cachexia,  or  as  a  iJsymp- 
tom  of  a  chronic  aflfection  of  the  teeth  and  their  sockets  (jiyorrhoea 
alveolaris).  Lack  of  cleanliness  is  not  an  uncommon  cause  of  mar- 
ginal redness. 

Jied,  Spongy,  or  Ulcerated  (/«»i*.— Carious  or  ill-kept  teeth,  with 
abundant  tartar,  may  produce  red  and  spongy  gums.  Gangrenous 
stomatitis  usually  involves  the  gums  to  a  very  marked  d^'gree,  and 
the  less  severe  forms  of  oral  inflammation  will  cause  a  general  red- 
ness in  which  the  gums  will  share.  Spongy,  red,  and  bleeding,  per- 
haps ulcerated,  gums  occurring  in  artificially  fed  infants  may  be  due 
to  scurvy.  A  similar  condition  in  an  older  person  may  be  the  result 
of  an  idiosyncrasy  for  mercury  or  an  abuse  of  the  drug. 

Swollen  or  spungy  gums  are  also  met  with  in  some  cases  of  digest- 
ive disorders,  leuctemia,  phthisis  pulmonulis,  diabetes,  purpura,  and 
phosphorus  poisoning.  Ulceration  along  the  line  of  tlie  gums,  rarely 
extending  to  the  cheeks  or  tongue,  is  particularly  characteristic  of 
ulcerative  stomatitis.  Finally,  localized  or  general  redness  and  swell- 
ing may  attend  the  eruption  of  tlie  teeth. 

1j 
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IV.  The  Te«th.— Dentition.— The  temporary  or  deciduous  teeth 
appear  with  greater  regularity  as  to  order  than  as  to  time.  The 
average  order  and  times  of  eruption  are  as  follows  (Holt)  : 

(1)  Two  lower  central  incisors 6  to    9  months. 

(2)  Four  upper  incisors 8  to  12       " 

(3)  Two  lower  lateral  inclBors  and  4  an- 
terior molars 12  to  15       " 

(4)  Four  canines 1 8  to  24      " 

(5)  Four  posterior  molars 24  to  30      " 

At  1  year  a  child  should  have 6  teeth. 

At  l.i  years  u  cliikl  should  have 12     " 

At  2  years  a  child  should  have 16     " 

At  2i  years  a  child  should  have 20     " 

The  permanent  set  arrive  as  follows : 

First  molars 6  years. 

Incisors 7  to    8  years. 

Bicuspids 9  to  10      " 

Canines 12  to  14      " 

Second  molars 13  to  15      " 

Third  molars 17  to  25      " 

Early  Denfition. — Eruption  of  the  teeth  in  advance  of  the  usual 
dates  is  not  of  special  signifioance.  It  has  been  noted  in  children 
who  are  the  subjects  of  hereditary  syphilis,  and  also  as  part  and  par- 
cel of  the  precocity  exhibited  by  infants  with  a  transmitted  predispo- 
sition to  tuberculosis. 

Delayed  l>enfitinn.~T\\G  most  common  cause  of  delay  in  teething 
is  rachitis,  together  with  other  conditions  or  diseases  involving  mal- 
nutrition, particularly  if  occurring  in  the  first  5  or  6  months  of  the 
infant's  life,  so  that  tlie  delay,  if  observed,  is  more  significant  of  the 
past  than  the  present  status.  A  late  appcanirice  of  the  teeth  may  be 
indicative  of  cretinism,  A  case  of  mine  had  but  4  teeth  at  2  years 
of  age. 

JtiJficvH  Denh'iion.— There  has  been,  and  is,  much  difference  of 
opinion  in  regard  to  the  influence  of  teething  in  causing  disease. 
The  jthysieian  is  too  apt  to  coincide  with  the  views  of  the  mother  or 
nurse  in  this  respect.  The  safe  rule  is  to  exhaust  every  other  possi- 
bility before  concludi?ig  that  the  syniptoni-s  which  may  be  present 
are  caused  solely  by  dental  irritjition.  The  departures  from  the  nor- 
mal in  otherwise  robust  children  which  may  safely  be  considered  as 
direct  results  of  the  irritation  due  to  erupting  teeth  are  :  loss  of  appe- 
tite, disturbed  sleep,  fretfulness,  slight  fever   (100"  to   101°),   and 
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either  constipation  or  a  slight  diarrhcea.  In  feeble  or  poorly  nour- 
ished infants  the  attacks  may  he  more  severe,  amounting  to  an  acute 
indigestion  with  i)igh  fever,  the  temperature  remaining  elevated  for 
2  or  3  days.  All  other  possible  causes — e.  g.,  improper  food,  expo- 
sure, fatigue,  tonsilitis — must  be  carefully  excluded,,  and  on  inspec- 
tion the  gums  over  the  advancing  teeth  should  be  red,  swollen,  and 
tender,  ordinarily  with  some  salivation. 

Shape  and  Structure  of  the  Teeth. — Notched. — If  the  permanent 
upper  central  incisors  are  somewhat  rounded  and  peglike,  tapering 

from  gum  to  edge,  with  a  single 
shallow  and  discoloured  notch 
in  tlie  edge,  it  is  good  but  not 
infallible  evidence  of  inherited 
syphilis.  These  teeth  are  apt 
to  be  small,  placed  somewhut 
irregularly,  and  stand  apart  from 
one  another  {Fig.  5H).  If  kera- 
titis and  nud<lle-ear  disease  co- 
exist, a  positive  diagnosis  of 
syphilis  may  be  made. 

Deiitafvd  or  Furrowed. — If 
the  edges  of  the  teeth  are  den- 
tatod,  nialutitrition  or  struma  is 
likely  to  be  the  cause,  (irooves 
or  furrows  running  transversely 
across  the  teeth  are  indicative 
of  an  acute  illness  during  in- 
fancy or  childhood  sufficiently 
severe  to  interfere  with  tlieir 
nutrition.  I'itkni  teeth,  the 
molars  exhibiting  the  greatest  changes,  are  ruust-d  by  the  various 
forms  of  stomatitis. 

Loosened  and  Decayed  Teeth. — Loosening  of  the  teeth  in  their 
s<jckets  is  a«soeiated  wi'.li  spongy,  ulcerated,  or  bleeding  gums  (r/.  v.). 
Movability  of  the  teotli  is  therefore  usually  due  either  to  mercurial 
stomatitis,  pyorrhani  alveolaris,  scurvy,  purpura  hftiniorrhagica,  phos- 
phorus poi.soning,  or  gangrennus  stomatitis. 

Early,  extensive  or  rapid  dental  caries  is  most  commonly  due  to 
rachitis,  but  occurs  also  in  pregnancy,  diabetes,  and  chronic  phos- 
phorus poisoning.  The  influence  of  carious  teeth  in  rausing  bud 
breath  and  dyspepsia  from  imperfect  mastieatiou,  and  a<lenitis  by 
furnishing  a  source  of  irriution  or  infection,  should  not  be  over- 
looked. 
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Sordes.^A  collection  of  foul  materiiil  upon  the  teeth  (sordes), 
somt'tinica  stained  with  blood  oozing  from  the  gums,  is  seen  in  con- 
ditions of  prostnition,  particularly  febrile  dieeases  in  which  the 
typhoid  stiktua  is  marked. 

Grinding  of  the  Teeth. — Gritting  or  grinding  of  the  teeth  in  chil- 
dren during  sleep  is  popularly  supposed  to  indicate  "  worms;' but 
is  usually  due  to  some  gABtro-inleslinal  disorder.  It  also  occurs  in 
neurotic  children  who  sleep  uneasily,  and  has  been  noted  in  certain 
maladies  of  the  nervous  system,  as  meningitis,  intracranial  tumours, 
hydrofcphahis.  anterior  poliomyelitis,  epilepsy,  and  chorea. 

Defective  Mobility  of  the  Jaw. — Inability  to  open  or  close  the 
mouth  may  be  due  to  si)asm  or  paralysis  of  the  niUKclcs  of  mastica- 
tion. The  masseter,  temporal,  and  otbcr  muscles  concerned  in  the 
act  of  chewing  are  innervated  by  motor  fibres  from  tbe  fifth  nerve 
(trigeminus), and  ^pimm  and  piira/i/ms  of  these  muscles  indicate  some 
interference,  organic  or  functional,  with  the  action  of  this  nerve. 

Spasm. — Trismus  or  lockjaw,  a  tonic  spasm  of  the  masseter  and 
temporal  muscles  whereby  the  jaws  are  held  firmly  together,  may 
o<'cur  as  a  symptom  of  trismus  iieonatoruni,  tetanus,  strycliuine 
poisoning,  hysteria,  epilepsy,  or  disease  of  the  hniin,  and  is  8om&- 
timeg  a  reftex  from  dentition,  gastro-intestinal  ailments,  and  intes- 
tinal parasites. 

J*trndr/.iiti. — In  this  case  the  masseter  and  temporal  do  not  con- 
tract, and  there  is  inability  to  masticate  on  the  affected  side.  I'aral- 
ysis  of  those  muscles  may  indicate  hemorrhage  into  the  jwns,  basal 
lesions  (meningitis,  tumour,  curies)  or  neuritis. 

I'liin  and  sireHing  from  disease  of  the  maxilltB,  mumps,  quinsy, 
and  trichiniasis  may  prevent  the  opening  of  the  mouth  and  interfere 
with  mastication. 

V.  The  Tongue. — An  inspection  of  the  tongue  is  a  part  of  the 
clinical  examination  which  is  seldom  neglected  by  the  physician.  In 
genera!,  the  tongue  should  be  investigated  with  reference  to  its  col- 
our, size,  coating,  dryness,  lesions  and  mobility.  Occasionally  the 
condition  of  the  sense  of  taste  requires  e.^camination. 

Colour  and  Pigmentation  of  the  Tongue. — The  colour  of  the  tongue 
(including  coloured  areas  or  patches),  as  distinguished  from  the  colour 
of  its  coating,  is  of  some  diagnostic  value.  It  is  pallid  in  ana?mia 
and  bluish  in  cyanosis.  A  bright-red  tongue  may  be  due  to  the 
exanthemata,  particularly  in  the  early  stage  of  scarlet  fever;  or  to 
inflammation  of  tbe  tongue  itself  (glossitis),  differing  from  the  darker, 
raw-beef  tongue  of  the  advnamic  st-ates.  Petechise,  ecchymoses,  and 
infarcts  may  be  found  on  the  tongue,  and  have  the  same  significance 
as  if  found  elsewhere.     Dark  purple  or  blackish  deposits  of  pigment 
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may  indicate  an  old  glossitis,  or  constitute  the  disoolorations  of 
Addison^s  disease.  A  bliick  tongue,  as  if  stained  with  iruu,  if  not 
traced  to  the  taking  of  foreign  substances,  is  an  example  of  the  dis- 
ease termed  nigrities.  Tlie  tongue  is  yellowish  in  jaundice,  and  the 
yellowness  is  particularly  marked  on  the  under  surface  of  its  tip.  A 
S4^>rie9  of  clearly  outlined  yellowish-white  spots  along  the  edges  of  the 
tongue  constitutes  xanthelasma. 

More  or  less  uniform  discolorations  of  the  tongue  and  its  coating 
may  he  caused  by  the  ingestion  of  various  substances,  corrosive  or 
riDii-eorroaive.  Among  the  corrosive  substances,  ammonia,  corrosive 
subliroate,  sulphuric,  carbolic,  and  oxalic  acids  whiten  the  tongue; 
hyiirochloric,  nitric,  and  chromic  acids  piodnce  a  yellow  colour;  acid 
nitrate  of  mercury,  caustic  iiolasli,  and  caustic  soda  riuhlen  it.  Evi- 
dence of  destructive  action  is  usually  present.  With  r<'fcrence  to 
non-j'orroaive  drugs  or  foods,  the  tongue  is  stained  black  by  bismuth, 
charcoal,  and  iron;  rod  or  purple  by  red  fruits  or  wine;  yellow  or 
brown  by  rliubarb,  tincture  of  opium,  toba<H'o,  licorice,  or  chocolate. 
Size  of  the  Tongue.— l.  EuUiriicmeiit. — Great  eidargeraent  of  the 

tongue  is  easily  determined. 
A  slight  increase  in  size  can  Ije 
assumed  to  be  present  if  the 
edges  of  the  tongue  are  in- 
dented by  the  teeth,  the  in- 
dentations existing  only  if  the 
tongue  is  swolien  beyond  its 
normal  limits. 

A  great  enlargement  of  the 
tongue  is  met  with  in  acro- 
megaly and  myxunlema.  If 
associated  with  inllanunutory 
symptoms  it  is  an  acute  glos- 
sitis, due  usually  to  irritant 
poison  or  sepsis.  The  intlam- 
matioTi  and  avvclling  may  bo 
unilateral  (liemiglossitis),  and 
in  this  case  a  neurotic  origin 
has  been  alleged.  Variohi.  foot 
and  month  disease  (aphthous 
fever),  salivary  calculus,  in- 
flamed ranula,  and  actinomy- 
cotic, erysijieliitous,  or  other 
inflammation  of  the  tongue  and  floor  of  the  mouth  (angina  Ludovici) 
are  additional  causes  of  a  greatly  enlarged  or  swollen  tongue.     Tu- 
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mours  of  the  tongue  are  also  responsible  for  an  irregular  and  soriie- 
times  great  increase  in  its  size.  A  slow-growing,  iiainlesa  nodule  in 
tLe  tongue  may  be  a  gummatous  dejiosit.  A  modi-rate  increase  in 
the  size  of  the  tongue,  as  indicated  by  the  imprint  of  the  teeth  upon 
its  edges,  is  seen  as  a 

symptom    in    ana?mia,  motor  sensory 

ciiroiHL-  gastric  ciitarrh, 
Btomatitifi,  seurvy,  and  HypoKioa«a 

typliu«  fever.  If  eya- 
nugiiS  from  venous  ob- 
struction is  present, 
the  tongue  will  be 
swollen  and  somewhat 
edematous. 

2.  Shrinking  or  At- 
rophy of  Tongue. — The 
tongue  is  small  after  a 
profuse  honiorrhuge, 
and  may  become  no- 
ticeably bsssoned  in 
size  in  the  later  stages 
of  typhoid  fever. 

In  atrophy  of  the  Km.  58.— Dia^nun  Rhowm^' thu  inntorandKiuorysiippljr 
tongue,  the  organ  has  o(  the  tongue. 

a  shrunken  appear- 
ance, and  its  mucous  membrane  is  thrown  into  foldg.  It  is  due 
to  some  affeftion  of  the  hyp(>g]os«ai  or  motor  nerve  of  the  tongue 
involving  its  nucleus  or  its  peripheral  portion.  It  is  always  con- 
joined with  paralysis,  and  tin?  paralysis  and  atrophy  atfect  one 
or  both  lateral  halves  of  the  tongue  according  as  the  lesion  is  uni- 
lateral or  bilateral.  Unihiteral  atrophy  of  the  tongue  (Fig.  57)  is 
sometimes  aesoeiated  with  facial  hemiatrophy.  If  the  cortical  con- 
nections of  the  nucleus  are  involved  there  will  be  paralysis  but  no 
atrojjhy,  or  if  the  latter  be  present  it  is  slight.  A  contracted  condi- 
tion of  the  tongue,  due  to  the  absorption,  under  treatment,  of  a  lin- 
gual gumma,  may  be  mistaken  for  paralytic  atrophy  unless  the  possi- 
bility of  such  an  error  is  remembered. 

Spasm,  Tremor,  and  Paralysis  of  the  Tongue.— The  motor  supply 
of  the  musi'les  of  the  tongue  is  for  the  most  part  derived  from  the 
hypofilossal  nerve- (Fig.  58).  The  siime  nerve  also  supplies  the 
muscles  which  fix  and  depress  the  hyoid  bone  in  chewing  and  swallow- 
ing. Two  muscles  are  not  supplied  by  the  hv'poglosgal — namely,  the 
lingualis  inferior,  which  is  inn.Tvuted  by  the  chorda  tynipani  branch 
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of  the  seventh  (facial)  nerve,  anil  the  palatoglossus  by  motor  fibreg 
from  the  fifth  nerve. 

Spitjtm  of  the  Tongue. — Spasm  of  the  tongue  is  a  rare  symptom. 
It  may  be  tonic,  iu  which  case  the  tongue  is  rontractetl  and  rigid ; 
or  clonic,  the  tongue  jerking  and  twitching  irregularly,  or  Ixsing  pro- 
truded and  retracted  very  rapidly,  40  or  50  times  a  minute  (Osier). 
The  movements  usually  involve  both  halves  of  the  tongue,  but  may 
be  unilateral.  Clonic  spasm  of  the  tongue  is  usually  a  part  or  symp- 
tom of  chorea,,  hysteria,  and  the  epileptic  convulsion,  or  is  associated 
with  mimic  tie.  Stuttering  is  a  spasmodic  affection  of  the  lingual 
muscles.  A  curious  disorder,  of  which  a  few  instances  have  been 
reported  in  those  wlio  use  the  voice  incessantly  in  piihlic,  is  a  spasm 
of  the  tongue  on  attempting  to  speak,  a  condition  analogous  to 
writer's  cramp.  Lingual  clonic  spasm  is  an  occasional  symptom  in 
disseminated  sclerosis,  general  paralysis,  and  mt'luncholia.  In  rare 
cases  irregular  spasmodic  movements  of  tlie  tongue  are  due  to 
hypoglossal  irritation  without  discoverable  cause.  Reflex  irrita- 
tion of  the  fifth  nerve  has  been  held  responsible  for  lingual  spasm, 
and,  in  some  instances,  disease  of  the  central  nervous  system  pro- 
duces it. 

Tonic  spasm  of  the  tongue  is  indicative  of  hysteria  or  reflex  irri- 
tation through  the  fifth  nerve,  occurring  in  nervously  weak  and  de- 
bilitated persons.  It  may  coexist  with  tonic  spasnr  of  other  voluntary 
muscles  in  Thomsen's  disease  (myotonia  congenita). 

Tremor  of  the  Tongue. — A  coarse  tremor  or  trembling  of  the 
tongue  is  most  frequently  symptomatic  of  chronic  alcoholism,  and  is 
seen  as  well  in  delirium  tremens.  It  is  usually  present  in  the  typhoid 
Bt»te  when  the  tongue  is  protruded,  and  occurs  also  in  bromism.  It 
may  exist  as  a  part  of  panilysis  agitans.  A  fibrillary  tremor  or  fine 
twitching  of  the  muscular  bundles  of  the  tongue  may  be  seen  in  dis- 
seminated sclerosis,  general  paralysis,  and  in  bulbar  paralysis  when 
the  lingual  muscles  begin  to  atrophy.  Finally,  the  tongue  trembles 
in  neurotic  persons,  particularly  if  excited  or  agitated. 

Parahjsin  of  the  Taiiijue. — If  one  side  of  the  root  of  the  tongue 
as  it  lies  in  the  mouth  is  higher  than  the  other,  uikI  if  when  protruded 
it  deviates  toward  tbe  same  side,  uuilaterul  lingual  parnlysis  exists. 
There  is  apt  to  be  some  interference  witli  the  sitecch,  and  a  sliglit 
difficulty  in  chewing  and  swallowing.  If  the  tongue  lies  motionless 
in  the  floor  of  the  mouth,  the  patient  being  unable  to  protrude  it, 
and  the  functions  of  speech,  mastication  and  deglutitinn  are  greatly 
imiMiire<l,  there  i.*  totol  lingual  paralysis.  In  both  caries  there  may  or 
may  not  be  atrophy  and  fibrillary  twitching.  If  atrophy  does  not 
take  place  it  indicates  a  cortical  or  supranuHe.ir  lesion;  hut  if  one 
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or  ho  til  sides  of  the  tongue  are  shrivoHcnl,  tl»o  lesion  is  unclear  or 
infraniiclear. 

Bilateral  piiriilysis  witliout  iitrophy,  a  rare  finding,  is  due  to 
pseudo-bulbur  jmralysis,  u  eondition  associated  with  symmetrical 
lesions  (softening)  of  both  cortical  centres  of  the  tongue.  UiUiterul 
paralysis  with  atrophy  is  usually  a  ayniptoin  of  true  huHjur  paralysis, 
and  occasionally  of  progressive  itiuseiihir  atrophy.  Ifiiilateral  j)araly- 
sis  without  atrophy  is,  in  the  majority  of  cases,  a  part  of  a  henu})legia. 
If  the  fibres  of  the  nerve  are  involved  in  their  course  througli  the 
medulla  after  leaving  their  nucletus,  the  lingual  i>araly8is  will  he  on 
the  aide  opposite  to  the  heniiplogia,  and  the  tongue,  when  protruded, 
deviates  toward  the  sound  side. 

Lingual  paralysis,  with  atrophy  cither  of  on©  or  both  sides  of  the 
tongue  according  to  the  situation  or  extent  of  the  lesion,  may  also 
exist  as  a  symptom  of  general  paralysis,  chronic  leail  poisoning,  loco- 
motor ataxia  (rarely),  embolism  or  thrombosis  of  the  va.-iculur  supply 
of  tlie  nnclei,  basal  meningitis,  tumutir  of  the  base,  syphilitic  or 
other  disease  of  the  bono  containing  tlie  anterior  condyloid  funt- 
men  or  of  the  first  cervical  vertebra,  tumours  of  the  upjicr  portion  of 
the  cord,  ami  wounds  of  the  neck.  A  hospital  tramp  in  my  service 
simulated  total  glossoplcgia  very  accurately  for  the  sake  of  a  night'a 
lodging. 

Scars,  Fissures,  and  Ulcers  of  the  Tongue.— .*vvrr>!  upon  the  tongue 
may  be  the  result  of  heated  ulcers,  epilepsy,  bulbar  palsy,  accidental 
biting  of  the  tongue  during  restless  sleep,  careless  chewing,  or  a  fall 
while  the  tongue  is  between  the  teeth.  Before  deciding  as  to  the 
cause  a  i:areful  inquiry  for  a  history  of  syphilis  sliould  be  made,  as 
they  may  be  the  result  of  healed  specific  lesions. 

Fi-i/turex  of  the  tongue  are  not  infrequently  of  normal  occurrence, 
especially  in  elderly  people.  At  other  times  they  are  siguihcaut  of 
tho  habitual  use  of  irritating  food  or  drink  which  has  caused  a 
chronic  glossitis.  The  median  longitudinal  fissure  is  generally  tho 
deepest.  \'cry  deep  inflamed  fissures  may  be  due  to  dissecting  glos- 
sitis, which  in  some  instances  is  syphilitic.  Fissures  or  losses  of 
substance  at  the  edges  of  the  tongue  are  usually  of  syphilitic  origin, 
but  may  be  due  alone  to  the  irritation  of  a  rongh  or  broken  tooth. 
Fissures  are  also  met  with  as  the  result  of  erysipelatous  inflamma- 
tion, chronic  hepatic  disease,  chronic  dysentery,  and  diabetes 
mellitus. 

llcers  of  the  tongue  are  usually  due  to  aphthous  stomatitis,  less 
frequently  to  the  ulcerative  form.  They  are  acute  and  painful. 
Very  shallow,  red,  and  glazed  ulcerated  surfaces  occur  in  chronic 
superficial  glossitis.     Multiple  ulcers,  gray,  indolent,  stellate,  with 
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enlarged  cervical  glands,  may  be  tuberculoua,  and  are  almost  always 
secondary  to  tuberculous  disease  elsewhere.  Somewhat  similar  mul- 
tiple ulcers  may  be  syphilitic,  but  then  the  glands  are  rarely  eiilargt-d. 
Multiple  small  ulcers,  preceded  by  vesicles,  may  be  found  in  sniali- 
ipox,  varicella,  measles,  and  erysipelas,  as  well  as  in  pemphigus,  her- 
pes, and  eczema  of  the  tongue. 

A  single  ulcer  with  a  hard  base  and  enlarged  cervical  glands  may 
be  either  the  initial  lesion  of  syphilis  or  an  epithelioma.  In  tlie 
former  case  the  age  of  the  patient  is  usually  under  foily,  tlie  lesion 
is  on  the  tip  of  the  tongue,  it  is  not  very  painful  and  improves  nudor 
treatment.  A  mucous  patch  may  become  ulcerated,  atul  a  gumma 
may  break  down,  forming  a  deep  sore.  A  single  ulcer,  if  opposite 
a  rough  or  jugged  tooth,  may  be  simply  the  result  of  continued 
traumatism,  but  the  presence  of  an  irritating  tooth  docs  not  ex- 
clude syphilis.  An  ulcer  on  the  frcnum  linguse  may  occur  dur- 
ing the  course  of  pertussis  from  the  thrusting  of  the  under  surface 
of  the  tongue  against  the  lower  incisors  during  the  paroxysnjs  of 
cough. 

Miscellaneous  Symptoms  and  Affections  of  the  Tongfue, — Eczfinn  of 
the  tongue  gives  rise  to  a  coiulitiuii  variously  known  as  geographical 
tongue,  annulus  migrans,  or  wandering  rasli.  Riiig-sluiped  patches, 
red  and  denuded  of  epithelium,  are  seen  on  the  tongue,  and  under 
observation  are  found  to  spread  at  the  edge  while  healing  at  the 
centre,  coalescing  and  forming  irregular  areas  with  curved  outlines. 

The  itnioker''s  pnfrh  is  a  red,  yellowish  or  pearly  and  slightly  ele- 
vated plaque,  smooth  and  not  ulcerated,  usually  situated  upon  the 
dorsum  of  the  tongue  near  its  tip. 

Leucoplakia  buccalis  {u'fifJiif(m.<<,  leuroma,  Jeiicuki'rntoHii*,  hutrnl 
p9oriusis)  consists  of  slightly  elevated,  tliickened  patches  of  irregular 
shape,  not  ulcerated,  white,  smooth,  anil  hard  upon  palpation.  They 
may  furnish  the  starting  point  of  an  epithelioma. 

General  Diagnostic  Appearances  of  the  Tongue. — Tliese  relate  to 
the  character  of  the  fur  or  coating  which  may  be  present,  or  its  dis- 
appearance; to  the  colour  of  the  tongue,  and  particularly  tn  its  degree 
of  moisture.  The  coating  consists  of  accnmukted  epitlu'liuni,  micro- 
organisms, and  food  detritus.  Dryness  of  the  tongue,  w-hen  not 
caused  by  mouth  breathing  or  coma,  is  of  very  cousiderable  impor- 
tance as  an  indication  of  general  adynamia  and  pro,stration.  The 
following  states  of  the  tongue  are  of  value  in  diagnosis  and 
prognosis : 

(1)  A  thin,  white,  even  furring  of  the  tongue  is  normal  in  many 
healthy  individuul.s,  particularly  those  who  are  in  the  habit  of  smok- 
ing, and  in  mouth  breathers.  It  may  be  indicative  of  nasopharyngeal 
10 
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catarrh  or  mild  gagtric  ilisorders.     Such  a  coating  is  always  found 
in  moderately  fobrile  states. 

(2)  A  fluhby,  Bwolk'n,  iiulvnted  tongue,  covoroil  with  a  UTiiforni 
yellow,  pasty  fur,  is  indicative  of  caturrhal  gastritis  or  gastro-duo- 
denitis,  usually  of  Bome  standing.  Heavy  fimokers  and  drinkers  show 
a  similar  fur  on  rising  in  the  morning,  and  it  Ib  also  produced  by  the 
contiuuatiou  of  a  moderate  fever. 

(3)  A  narrow  tongue,  with  a  deep  median  fi.ssure,  on  each  side  of 
whieh  is  a  thick,  rough  fur,  tlie  tip  and  edges  of  the  tongue  being 
red  and  denuded,  in  cluiraeteristie  of  the  typhoid  status,  whether 
arising  from  typhoid  fever  or  not,  although  it  occurs  particularly 
in  the  hitter  disease. 

(4)  If  the  tongue  just  deBcrihed  becomes  dry,  brown,  and  fissured, 
is  tremulously  and  slowly  protruded  and  the  patient  must  be  told  to 
retract  it,  the  typhoid  status  is  weli  nuirked  and  ominous  of  evil.  So 
also  is  it  if  the  coating  desquamates  and — 

(5)  The  tongue  becomes  dry,  red,  and  glazed,  the  so-called 
"beefy"  tongue.  A  change  from  either  of  these  conditions  to 
cleanliness  and  moiaturo  is  a  favourable  omen. 

(<J)  A  broad,  flabby,  gray  tongue,  with  reddened,  irregular  spots, 
resembling  in  shape  the  lesions  upon  a  wonn-tmten  loaf,  and  oeciirring 
in  a  child,  is  indicative  of  a  peculiar  form  of  gastro-intestinal  catarrh 
(mucous  disease  of  children). 

(7)  If  the  tongue  is  covered  with  a  white  fur  through  which  pro- 
ject greatly  swollen  and  bright-red  fungiform  papillae,  it  is  the  so- 
called  "  strawberry  tongue,"  seen  most  frequently  in  the  early  stage 
of  scarlet  fever,  but  not  pathognomonic  of  this  disease,  as  it  may  be 
present  in  other  acute  specific  infections.  Some  writers  bestow  this 
term  upon  a  tongue  which  has  lost  its  coating  and  shows  a  uniformly 
red  surface  with  projecting  papillse  (raspberry  tongue),  but  the  fore- 
going description  conforms  more  nearly  to  the  fancied  likeness. 

(8)  A  white,  creamy  fur  is  often  seen  upon  tlie  tongue  of  patients 
who  are  upon  an  exclusive  milk  diet.  Clialk  rubbed  upon  the  tongue 
is  said  to  have  been  employed  by  malingerers  for  the  purpose  of  simu- 
lating giuftrie  disease. 

(9)  Unilateral  furring  of  the  tongue  may  result  from  neuralgia  of 
the  second  and  third  divisions  of  the  trigeminus  and  from  fracture 
involving  the  foninieu  rotundum,  througli  which  the  second  division 
passes.  It  is  also  noted  with  unilateral  lingual  paralysis  (e.g.,  in 
hemiplegia),  which  interferes  with  the  frictional  cleansing  of  the 
organ. 

(10)  Small  and  limited  furrings  of  tlie  tongue  may  indicate  local 
irritation  from  a  rough  tooth  or  an  inflammation,  as  of  one  tonsil. 
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(11)  A  grayish  coating  of  the  tongue  in  adults  or  a  white  coating 
in  children  may  be  due  respectively  to  an  luiusually  extensive  growth 
of  leptothrii  or  thrush. 

Taste. — The  4  primary  taste  sensations  are  bitter,  sweet,  acid,  and 
salt.  There  is  some  disagreement  among  physiologistfi  as  to  the 
nerves  concerned  in  the  conduction  of  gustatory  sensations,  due  to 
the  fact  that  there  are  considerable  variations  in  the  course  of  the 
taste  fibres.  It  may  be  said  that  usually  these  fibres  run  both  in  the 
plosso-pharjTigeal  and  trigeminus,  the  former  supplying  Lhe  posterior 
third  of  the  tongue,  the  latter  the  anterior  two  thirds  (Fig.  5H).  Never- 
theless, complete  loss  of  taste  has  resulted  from  trigeminal  disease 
alone,  more  rarely  from  lesions  affecting  only  the  glosso-phuryngeal 
nerve,  so  it  must  be  admitted  that  the  gustatory  fibres  imiy  at  times 
be  present  solely  in  one  or  the  other.  Some  of  tlie  taste  fibres  may 
pass  by  way  of  the  chorda  tympani,  as  a  partial  los.s  of  taste  may  be 
presci't  in  facial  paralysis. 

The  sense  of  taste  is  tested  by  directing  that  tlif  tongue  l>e  protruded  and 
kept  so  while  drops  of  various  ftolutions  are  plnced  upon  the  anterior  and 
posterior  surfaces  of  the  dorsum  upon  each  aide  of  llie  median  line.  For 
bitter,  a  solution  of  quinine  is  employed;  fur  sweet,  sugiir;  for  salt,  .sodium 
chloride;  for  acid,  %-inegar.  Ordiunrily  a  solution  of  sugitr  is  sutBcient  to 
delect  any  impairment  of  taste.  The  metjillic  taste  cauited  hy  the  pnssiige  of  a 
weak  galvanic  current  through  the  tongue  may  be  utilized  as  a  convenient  test 

The  disorders  of  the  gustatory  sense  are  ageusia  (loss  or  impair- 
ment of  the  sense  of  taste)  and  parageusia  (perversion  of  the  sense 
of  taste). 

Ageusia.— It  the  taste  sense  is  impaired  or  absent  it  may  be  due 
to  local  unhealtliY  conditions  of  the  mucous  membrane  of  the  tongue 
invohTug  the  taste  buds  or  end  organs  of  the  gustatory  fibres,  as  in  a 
furred  or  coated  tongue,  or  a  tongue  which  has  been  exposed  to  the 
action  of  irritating  condiments.  If  the  tongue  is  dry  the  taste  ia 
much  lessened  or  abolished.  As  the  bcusc  of  smell  plays  a  consider- 
able part  in  the  production  of  the  sensations  ordinarily  referred  to 
the  sense  of  taste,  a  loss  of  the  latter  may  be  cotnplained  of  in  the 
various  diseases  of  the  none  (eoryza,  polypus,  etc.)  which  cause 
anosmia  ((j.  v.).  In  uU  these  cases  the  ageusia  is  bilateral  and 
general. 

Aside  from  local  conditions  of  the  mouth  and  nose,  a  loss  of  the 
taste  sense,  especially  if  unilateral  and  localized,  i.s  indicative  of  dis- 
ease of  the  glosso-pharyngeal  nerve  (posterior  third  of  the  tongue) ; 
or,  as  is  more  commonly  the  ease,  of  trigeminal  disease  (anterior  two 
thirds  of  the  tongue).     Slight  unilateral  impairment  of  the  sense  of 
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tasto  (hrmingeunn)  is  usually  due  to  fiicial  paralysis.  Large  doses  of 
llu*  hroMiidfS  liiiuit  thu  sense  of  taste. 

The  lesions  affecting  the  tasto  may  be  basal  meningitis,  tumours, 
and  injuries.  Ageusia  may  be  one  of  the  manifold  symptoms  of 
hysteria,  wliieh,  with  facial  jjaralysis,  is  the  commonest  cause  of  a 
partial  los8  of  the  taste  sense.  In  every  case  associated  symptoms 
must  determine  the  diagnosis. 

Parttgeumn. — Purely  subjective  perversions  of  the  sense  of  taste 
are  usually  indicative  of  hysteria,  but  may  be  hallucinations  of  the 
insane  or  constitute  the  aura  of  epilepsy. 

Various  "bad  tastes''  are  frequently  a  source  of  complaint.  In 
gastro-duodenal  catarrh  (biliousness)  a  coppery  taste  is  often  men- 
tioned, and  in  jauudiue  the  mouth  is  bitter.  When  the  tongue  is 
furred  or  coated  from  any  cause  the  taste  is  diversely  described  as 
bud,  foul,  Bweetisli,  or  sour.  The  administration  of  certain  drugs, 
such  as  potassium  bromide  ami  ioilide  or  tartar  emetic,  may  give  rise 
to  abnormal  taste  sensations. 


SECTION  XIX 

THE   PALATE,  TONSILS,  AND   PHARYNX 

TECHNIC  OF   EXAMINATION 

To  examine  the  pharynx,  a  tongue  depressor  is  usually  required. 
For  house  visits,  csiierially  in  cases  of  contagious  diseases,  a  spoon 
with  a  broad,  smooth  handle  is  preferable  because  of  the  dauger  of 
conveying  infection  by  the  use  of  a  portatilc  dcpre.s8or.  Light  from 
a  window,  lamp,  candle,  bicycle  lamp,  or  match  may  be  utiUzed.  For 
oflBce  work,  the  head  mirror  and  Argand  or  Welsbach  burner,  or  elec- 
tric light,  with  a  siiitahle  condenser,  will  be  used,  so  also  a  right- 
angled  tongue  depressor,  the  width  of  which  should  be  at  least 
one  inch. 

To  uso  the  tongue  depressor,  desire  the  patient  to  open  his  moQth, 
but  not  to  protrude  the  tongue  over  the  lower  teeth.  Ask  him  to 
sound  ah  {a  as  in  father),  thus  lowering  the  posterior  half  of  the 
tongue.  Then  carry  the  blade  of  the  depressor  in  until  it  passes  well 
(hut  not  too  far)  over  the  highest  part  of  the  dorsum  of  the  tongue. 
By  pressing  down  and  at  the  same  time  pulling  somewhat  forward 
with  the  instrument,  the  tonsils  and  pharjTix  may  be  fully  exposed. 

Note  first  the  general  colour  of  the  fauces  and  throat  as  a  whole. 
Observe  the  shape  of  the  hard  palate  and  the  existence  of  a  perfora- 
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bion  of  the  soft  palate,  swelling  of  the  uvula,  Tesicles  or  ulcers,  and 
perhaps  test  for  paralysis  or  ansesthesia  of  the  palate. 

Note  enlargement  of  the  tonsils  (acute  or  chronic),  the  presence 
of  exudate,  evidences  of  suppuration,  ukers  (tuberculous,  syphilitic, 
cancerous),  and  use  a  probe  to  determine  the  consistence  and  adher- 
ence of  exudate  or  follicular  plugs  if  present. 

With  reference  to  the  pharynx,  note  enlarged  follicles,  veins,  pul- 
sation, exudate,  ulcers,  bulging  of  the  posterior  wall  (retrophuryn- 
igeal  abscess),  and,  if  required,  anajsthesia  of  the  mucosa  and  spasm 
>r  paralysis  of  the  pharyngeal  muscles. 

An  abnormal  general  redness  of  or  diacrfte  eruptions  upon  the 
palate,  fauces,  and  pharynx  may  be  due  U>  simple  indanuuatiuiis  of 
the  mucous  membrane,  measles,  scarlatina,  riilheln,  roseola,  epidemic 
influenza,  erysipelas,  chronic  gastritis,  irritant  ptiisoiis,  iodij^ni,  and 
belladonna  poisoning.  The  vesicles  of  varicella,  variola,  and  herpes 
may  also  be  Been.  So  also  with  petechias,  infarcts,  and  extravasa- 
tions of  blood  or  bleeding  surfaces. 

An  abnormal  general  pallor  of  the  same  surfaces  is  noted  in  the 
annpmias,  and  the  yellow  colour  of  jaundice  may  also  be  seen  here. 

I.  The  Palate. — (ti)  A  high,  narrow,  and  arched  hard  palate 
constitutes  i)ne  of  the  stigmata  of  degeneration, 

(b)  Perforation  of  the  soft  palate  or  its  adhesion,  cither  partial 
or  complete,  to  the  posterior  pharyngeal  wall,  is  usually  the  result  of 
syphilitic  ulceration.  Ulcers  of  the  jialate  in  the  adult  are  almost 
always  tertiary  syphilitic  manifestatioua. 

(f)  Bilaleral  paralysis  of  the  soft  palate  is  to  be  suspected  if 
there  is  regurgitation  of  fluids  througli  the  nose  on  attempting  to 
swallow,  and  if  there  is  failure  to  proiioiuiee  correctly  certain  wounds 
which  require  the  approximation  of  the  soft  palate  to  the  posterior 
pharyngeal  wall — e.  g.,  the  patient  8ay8"beng"  for  "beg."  If  the 
paralysis  is  unilateral  these  symptoms  are  wanting.  Inspection  of 
the  soft  palate  during  the  utterance  of  the  long  "  «A  "  sound  will 
show  undernormal  circumstances  that  both  sides  of  the  palate  arch 
upward.  If  the  whole  palate  remains  motionless  during  iilioiialion 
there  is  bilateral  paralysis;  if  but  one  side  moves,  it  is  niiilateral. 
The  soft  palate  is  in  all  probability  innervated  by  the  accessory 
portion  of  the  eleventh  nerve  (spinal  acressor}')  by  way  of  the  pha- 
ryngeal plexus  of  the  pueumogastric,  althuugli  it  is  proper  to  state 
that  some  authorities  consider  the  pneumogastric  itself  to  be  the 
motor  nerve  of  the  palatal  muscles. 

Paralysis  of  the  soft  palate  is  most  commonly  doe  to  diphtheritic 
neuritis,  but  is  also  caused  by  bulbar  paralysis,  tumours,  basal  men- 
ingitis, and  vertebral  caries. 


THE  EVIDENCES  OP  DISEASE 


(d)  Ancfsthesia  of  the  hard  and  soft  palates  indicates  disease  in- 
volving the  second  division  of  the  fifth  nt-rvc,  from  whioli  the  sen- 
sory supply  of  thp  palatal  region  is  derived, 

{(•)  I'c^irles  arranged  in  annular  shape  upon  the  soft  palate,  or 
perhaps  upon  the  phuryngeul  wall,  and  attended  with  a  dispropor- 
tionate amount  of  pain,  constitute  an  example  of  that  rare  disease, 
herpes  of  the  throat. 

(/")  SiveUiutj  iif  flif  iiniln  is  common  in  all  intUimmatury  condi- 
tions of  the  pharynx  and  tonsils.  It  may  boeuuie  edematous  in 
nephritis,  severe  ansemiaa,  and  conditions  of  debility.  A  bloody 
extravasation  into  the  uvula  may  occur  in  jHiliosis  rheumatiea  or  in 
diseases  which  cause  hemorrhagic  infarcts  elsewhere. 

II.  The  Tonsils.— («)  Acute  »welling  of  the  tonsils,  fever  and 
marked  coustilutiunal  symptoms  being  present,  with  a  punctate, 
perhaps  oonllueut,  white  or  grayish  exudate  occupying  the  tonstllur 
crypts  or  surfaces,  may  be  due  to  follicular  tonsilitis,  suppurative 
tonsilitis,  tonsillar  diphtheria,  scarlet  fever,  or  measles. 

[b)  If  the  exudate,  as  in  («),  becomes  confluent  and  spreads  to 
the  pillars  of  the  fauces,  the  soft  palate,  and  pliarynx,  it  is,  in  the 
vast  majority  of  cases,  diphtheria. 

(c)  If  the  exudate,  as  in  [a),  remains  stationary  or  disappears, 
and  the  soft  palate  on  one  side  becomes  reddened,  tumid,  and  greatly 
swollen,  pushing  the  tousil  to  or  beyond  the  median  line,  it  is  a  sup- 
purative tonsilitis  (quinsy). 

{(i)  Permanent  enlargement  of  the  tonsil  is  due  to  chronic  in- 
flammation, and  is  frequently  associated  with  postnasal  lymphoid 
growths.  The  symptoms  and  signs  of  mouth  breathing  are  usually 
to  be  found. 

{e)  If  there  are  deep  ulcers  upon  both  tonsils,  circular  in  shape 
and  with  a  gray  surface,  the  remaining  portion  of  the  tonsil  present- 
ing a  normal  appearance,  it  is  almost  certain  that  they  are  of  syphi- 
litic origin. 

(/)  Irregular,  grayish,  painful  ulcers  upon  the  tonsils,  occurring 
in  the  hiter  stages  of  pulmonary  phthisis  and  associated  with  similar 
ulcers  upon  the  pharynx  and  larynx,  may  be  considered  tuberculous, 
although  their  appearance  upon  the  tonsils  is  a  rare  event. 

{fj)  Deep,  spreading  ulceration  upon  an  enlarged  tonsil,  from 
which  an  offensive,  sanious  discharge  issues,  is,  if  it  occurs  in  an 
elderly  per.son,  in  all  jirobability  cancerous. 

(A)  Whitish  plug.s  in  the  lacunje  of  chronically  enlarged  tonsils  may 
be  composed  principally  of  leptothrix  threads  or  are  small  concretions. 

III.  The  Pharynx. — {a)  Congestion  of  the  pharyngeal  raucous 
membrane  is  seen  in  acute  and  chronic  inflammatioua  of  the  pharynx, 
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and  passive  or  venous  hyperfemiii  may  be  significant  of  cardiac  valvu- 
lar disease,  aneurism,  or  mediastinal  tumour. 

(b)  Uvula,  fauces,  and  pharynx  may  pulsate  (communicated 
carotid  throbbing)  in  aortic  insufticicnoy  and  profound  anivmia,  also 
(same  conditions)  rhythmic  turgescence  of  soft  parts  may  be  seen. 

(t)  A  dry,  reddened  condition  of  the  phurynx,  with  slight  consti- 
tutional symptiinis,  is  an  acute  catarrhal  pharyngitis.  There  may 
be  an  indistinct  punctate  exudate  analogous  to  that  which  is  present 
in  follicular  tonsilitis. 

{tl)  A  patient  complaining  of  sore  throat  and  intense  dysphagia, 
with  slight  or  absent  objective  signs,  has  in  all  probability  a  rheu- 
matic pharyngitifl. 

(e)  A  relaxed  dry  or  moist  mucous  membrane  showing  dilated 
veins  and  numerous  projecting,  rounded  follicles  on  the  posterior 
wall  of  the  pharynx,  is  an  example  of  chronic  pharyngitis. 

(/)  A  swollen  a!id  injected  mucous  nicmbninc,  with  severe  con- 
stitutional symptoms  aiul  eiuliiig  in  suppuration,  is  a  i>hlegmoQou8 
pharyngitis,  fortunately  of  rare  occurrence. 

{g)  A  membranous  exudate  upon  the  pharynx  is  in  a  large  ma- 
jority of  canes  diphtheria,  and  should  be  regarded  as  such  unless 
the  diagnosis  is  iliaproved  by  u  bacteriologicul  examination.  Mem- 
branous inflammations  not  due  to  the  Klebs-Loeffler  organism — the 
diphtheroid  affections — are  for  the  most  part  the  result  of  infection 
by  the  Streptococcus  pyogenes. 

(A)  Ulcerations,  rounded  in  shape,  yellow,  sloughy,  and  surrounded 
by  a  reddened  zone,  if  occurring  in  an  adnlt,  are  frequently  due  to 
syphilis.  In  the  absence  of  other  definite  symptoniB  the  therapeutic 
test  will  decide  the  question.  Small  superficial  ulcers  are  usually 
follicular,  and  occur  in  connection  with  chronic  pharyngitis.  Irregu- 
lar ulcers,  with  undefined  boundaries  and  yellowiwh-gray  floors,  if 
found  in  a  patient  far  gone  with  jdithi.sis,  are  undoubtedly  tubercu- 
loaa.  Small  round  or  oval  ulcers  of  the  pharynx  may  be  found 
toward  the  close  of  typhoid  fever,  ncers  also  occur  in  diphtheria, 
lupus,  and  cancer. 

(i)  Bulging  forward  of  the  posterior  pljaryngeal  wall,  with  the 
rapid  onset  of  dysphagia  and  dyspnwa,  particularly  in  children,  is 
due  to  an  acute  retropharyngeal  abscess.  If  chronic  and  witliout 
urgent  symptoms  it  is  probably  an  abscess  caused  by  cervical  caries 
affecting  the  bodies  of  the  vertebrte. 

(/)  Motor  and  Sensori/  Ditorders  of  the  PJtfirt/n.r. — (!)  AtKPs- 
thesiii  of  the  pharynx  is  indicative  of  some  intcrfercirce  with  the 
gensory  functions  of  the  glosso-pharyngeal  and  pneumogastric 
nerves,  aad  is  found  in  diphtheriti<-  ncuritia,  hysteria,  and  bulbar 
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paralysis.     Globus  hystericus  is  a  functional  disorder  of  the  ninth 
nerve. 

(2)  Spasm  of  the  pharyngeal  muscles  on  attempting  to  swallow  is 
a  functional  affection  of  the  motor  portions  of  the  same  nerves.  It 
may  be  present  in  neurotic  and  hysterical  individuals,  in  hydrophobia 
true  or  false,  in  tetanus  and  strychnine  poisoning.  It  is  probably  an 
element  in  globus  hystericus. 

(3)  Paralysis  of  the  pharynx,  if  bilateral,  causes  difficulty  in  swal- 
lowing, the  food  is  not  passed  into  the  esophagus,  and  portions  may 
enter  the  larynx.  If  the  paralysis  is  unilateral,  there  is  little  if  any 
difficulty  in  deglutition.  Pharyngeal  paralysis  indicates  an  involve- 
ment of  the  nuclei  of  the  ninth  and  tenth  cranial  nerves  or  of  the 
nerves  in  their  course,  as  in  bulbar  paralysis,  Landry's  paralysis,  and 
neuritis  ;  or  basal  lesions,  as  meningitis,  tumour,  or  aneurism. 


SKCTION  XX 
DYSPHAGIA 

Dysphagia,  difficulty  or  pain  in  the  act  of  swallowing,  attends  a 
variety  of  conditions,  the  more  important  of  which  are  as  follows : 

Mouth  and  Fauces. — Glossitis,  cancer  or  other  tumour  of  the 
tongue,  and  the  various  forms  of  stomatitis  may  cause  painful  or 
difficult  swallowing.  So  also  with  tonsilitis,  follicular  or  suppura- 
tive, tonsillar  concretions,  and  the  various  forms  of  pharyngitis,  in- 
cluding rheumatism  of  the  pharynx  and  retropharyngeal  abscess. 
Diphtheria,  and  the  eruptions  of  scarlet  fever  (erythema),  measles 
(macules),  varicella,  variola,  and  herpes  (vesicles)  may  be  responsible 
for  dysphagia.  Difficult  swallowing  may  be  due  to  spasm  or  paralysis 
of  the  palate  and  pharynx,  the  causes  of  which  have  just  been  con- 
sidered. Trichiniasis  may  cause  difficulty  in  chewing  and  swallow- 
ing because  of  the  stiffness  and  soreness  of  the  muscles  due  to  the 
presence  of  the  parasite. 

Larynx. — Ordinary  laryngitis  causes  some  uneasiness  in  swallow- 
ing. Dysphagia  may  be  due  to  cancer  of  the  larynx,  and  the  atro- 
cious pain  attending  tuberculous  ulceration  is  well  known. 

E-wphagus.— The  diseases  of  the  esophagus  which  lead  to  diffi- 
culty or  pain  in  deglutition  are :  spasm  (oesophagismus),  inflamma- 
tion (oesophagitis),  in  which  case  pain  is  felt  in  the  epistemal  notch 
and  behind  the  upper  sternum,  cancer,  stricture,  and  impacted  for- 
eign body. 
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rresstire  f'rom  OulsiJe. — Dysphagia,  in  the  absence  of  <lc!iion- 
strable  lesions  in  the  mouth,  pharynx,  larynx,  and  esophagus,  may 
lie  cduaed  by  the  pressure  of  an  enlarged  thyroid  ghuid,  thoracic 
nneurism,  enlarged  bronchial  glands,  lyniphadenoma,  mediastinal 
tumour,  and  large  pericardial  or  pleural  effusions. 


SECTION     XX  E 

EXAMINATION    OF  THE   LARYNX   AND   LINGUAL 

TONSIL 

There  is  required  a  strong  light  (Argand  gas  burner,  student 
Iiirap,  Welsbach  burner,  electric  light)  with  a  suitable  eondonser 
( MiM'kenzie's)  and  various  sizes  of  hiryngoscopic  mirrors.  The  shank 
of  the  laryngoscopio  mirror  should  be  stronger  and  miuh  less  flexible 
than  some  of  those  which  are  now  iu  the  market.  Tiie  mirror  for 
ordinary  use  should  be  about  1  inch  or  a  little  loss  in  (lianieter.  A 
forehead  mirror,  '.]  to  '^i  inehes  in  diameter,  with  a  central  perfora- 
tion, worn  preferably  over  the  left  eye,  is  employed  to  direct  the  light. 
The  patient  sits  erect,  the  examiner  fuciiig  him.  The  light  is  placed 
to  the  patient's  right  on  a  level  with  hiw  niniith.  Tlie  hirytigeal  mirror 
is  warmed,  its  heat  tested  on  the  examiner's  hand,  and  the  light  di- 
rected upon  the  patient's  mouth.  He  is  then  desired  to  throw  his  head 
slightly  backward  and,  seizing  the  tongue  between  his  thumb  and 
forefinger,  a  handkerchief  luiving  been  interposed  to  prevent  slipping, 
to  roll  it  out,  forward  and  downward  over  the  edge  of  the  lower  teeth. 
At  the  Barac  time  ask  him  to  sound  ah  (a  in  father),  which  lowers 
the  root  of  the  tongue  and  raises  the  soft  palate.  Th<'  tliroat  mirror, 
held  delicately  like  a  pen,  reOeeting  surface  down,  is  then  passed  over 
the  dorsum  of  the  tongue  without  touching  anything  until  its  back 
rests  against  the  uvula  and  soft  palate.  The  mirror  is  then  to  ho 
carried  upward  an<l  backward,  pushing  the  ?(>ft  palate  and  uvula  be- 
fore it,  until  it  rests  almost  against  the  posterior  pharyngeal  wall. 
By  slightly  raising  or  lowering  the  haudlo  of  the  mirror  the  epiglottis, 
larynx,  and  surrounding  parts  may  bo  brought  into  view. 

The  base  of  the  tongue  shouW  be  examined,  by  bringing  the  mir- 
ror somewhat  forward,  for  the  presence  of  hypertrophy  of  the  lingual 
tonsil,  a  mass  of  roumled  projections  bulging  backward  into  the 
space  between  the  tongue  and  epiglottis  (glosso-epiglottic  fossa) ;  for 
red  and  painful  swelling,  witli  or  without  punctate  or  membranous 
exudate,  somewhat  similar  to  that  which  is  seen  in  lacunar  tousilitis; 
nud  for  ulceration. 
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The  epiglottis  vurics  oonsiderably  in  shape  and  position,  and  in 
Bome  casea  may  interfere  seriously  or  totally  with  a  good  view  of  the 
larynx.  It  should  be  inspected,  its  anterior  surface  in  particular,  for 
cysts  or  edematous  swcLing.  Passing  backward  from  either  side  of 
the  base  of  the  epiglottis  to  the  arytenoid  cartilages  are  the  ary- 
epiglottio  folds.     Outside  of  these  folds  lie  the  pyriform  sinuses. 

In  the  larynx  the  wliite  gleam  of  the  true  vocal  cords  is  nsually 
the  first  thing  to  catch  the  eye.  The  funnel  shape  of  the  larynx  and 
the  depth  of  the  vocal  cords  (1  inch)  belnw  the  margin  of  the  ary- 

epiglottic  folds  arc  not  appreciated 
from  a  study  of   the   usual  cutg, 


A 


B 


Z4'\ 


Flo.  fiU. —  [Mintofirntpbs  or  luiriiiul  iBryiix.  -A,  during  respiration;  B,  during  phouittion. 

because  of  the  lack  of  perspoctire  of  the  latter.  The  true  cords  are 
pearl-white  in  colour,  reacliiug  from  the  apex  of  the  thyroid  curtilage 
anteriorly  to  the  arytenoid  cartilages  posteriorly.  Their  anterior 
ends  are  often  tiiddfu  from  view  by  the  epiglottis,  but  if  the  patient 
is  requested  to  sound  u  high-pitched,  almost  falsetto,  e/i,  the  epi^dot- 
tis  is  lifted  forward  and  the  vocal  cords  come  tdgether,  lying  parallel 
and  almo.st  in  contact.  During  respiration  tho  vocal  cords  diverge 
posteriorly,  leaving  between  tliem  a  triangular  opening,  base  to  the 
rear.  On  euih  side  of  the  true  cords  the  dark  openings  of  the  lateral 
ventricles  may  or  may  not  be  seen,  aiul  a  little  above  and  to  the  out^ 
side  of  these  are  the  reddish  ventricular  bands  (the  false  vocal  cords). 
At  the  posterior  extremities  of  the  vocal  conl«  are  two  knoblike  ele- 
vations or  jironiinenccs,  the  arytenoid  cartilages.  When  the  vocal 
cords  are  widely  separated  during  forced  inspiration  the  tracliea  may 
be  seen  as  far  down  as  its  bifurcation,  including  the  openings  of  the 
primary  bronein. 

My  thanks  are  due  to  Dr,  Thomas  R.  French,  of  Brooklyn,  for 
permission  to  insert  two  of  the  unique  photographs  of  the  larynx, 
made  by  him,  and  hitherto  unpublished.  One  (Fig.  59,  A)  is  taken 
during  respiration,  the  other  (Fig.  59,  B)  during  phonation. 
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In  studying  the  larynx  and  its  parts,  one  observes  the  presence  of 
swelling  or  ulceration.  Tumours  on,  above,  or  below  the  vocal  cords 
jay  be  noted.  In  tuberculosis  tliere  may  be  swelling  of  the  epiglot- 
tis and  aryH?pig]ottic  folds  and,  if  liiryiij^ea!  phtlvisis  exists,  multiple 
nlcers  may  be  seen,  especially  on  the  fold  between  the  arytenoid  car- 
'  tilages  (interarytenoid  fold).  Syphilitic  or  cancerous  ulcers  are  usu- 
'ally  single.  A  gra^'-pink  or  reddish  colour  of  tlie  vocal  cords  is  indic- 
ative of  laryngitis,  and  pinkish  nodules  may  be  present  on  the  edges 
of  the  cords.  General  pallor  of  the  mucous  membrane  of  the  larynx 
may  attend  certain  cases  of  laryngeal  tutioruiito.sis ;  geiierai  redness 
is  present  in  mo.st  inllammatory  or  syphilitic  laryngeal  diseases. 

XiaryBgeal  Paralysis. — Finally,  the  mol>ility  of  the  vocal  cords 
should  be  determined  b}^  causing  the  patient  to  phonate  {ah  or  <^A)  and 
to  breathe  somewhat  rapidly,  observing  the  niauuer  in  which  the  vocal 
cords  approach  and  depart  to  and  from  each  other  antl  the  middle 
line  (Fig.  60,  to  which  subsequent  references  apply).  The  move- 
ment of  each  cord  should  be  estimated  separately.  Tuder  normal 
circumstances  the  cords  meet  in  the  middle  IItic  during  phonation 
(A)  and  separate  widely  while  breathing  (B),  especially  during  inspi- 
ration. All  the  muscles  of  the  larynx  are  supplied  by  the  recurrent 
laryngeal  except  the  crico-thyroid,  which  receives  its  motor  innerva- 
tion from  the  superior  laryngeal  branch  of  the  pneumogastric. 

(1)  If  there  is  total  bilateral paraltisin  of  the  recurrent  nerves,  the 
cords  remain  in  the  "  cadaveric  position,"  i.  e.,  midway  between  the 
median  line  and  extreme  abduction  (C).  They  do  not  move  inward 
during  phouation,  nor  outward  during  insjuration. 

(2)  If  the  puraly-sis  is  itnilnlfval  (usually  on  the  left  side),  the 
paralyzed  cord  remains  in  the  cadaveric  position  (D),  wliile  its  fellow 
moves  in  and  out  during  jdionation  and  respiration,  even  crossing 
the  middle  line  during  jdionation  (adduction). 

The  foregoing  description  refers  to  total  paralysis  of  nil  the  mus- 
cles supplied  by  one  (or  both)  recurrent  laryngeal  nerves.  Although 
all  of  these  muscles  are  innervated  by  the  same  nerve,  yet  either  the 
abductors  or  the  adductors  may  be  alone  affected,  paralysis  of  the 
abductors  occurring  first  and  most  frequently. 

(3)  In  abductor  parahjsu  (affecting  the  posterior  crieo-arytenoid 
muscles)  one  or  both  sides  may  be  involved.  If  unilateral,  the  para- 
lyzed cord  stands  in  the  median  line  and  does  not  move  outward 
during  inspiration  (E);  if  bilateral,  the  cords  lie  together  as  during 
normal  phonation,  but  fail  to  move  outward  during  inspiration  (F). 

(4)  In  adductor  paralifnin  (affecting  the  lateral  crico-iirytenoid 
muscles),  if  bilateral,  the  cords  lie  apart,  as  they  do  during  normal 
inspiration  (BJ,  but  fail  to  come  together  (or  make  a  sudden  and 
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nusui'oeseful  attempt  to  do  yo)  when  phonation  is  attPinpted.  If  the 
paralysis  is  unilateral  (rare),  one  cord  fails  to  approach  its  fellow  in 
the  median  Hue  during  phonation. 

(6)  If  the  internal  thvro-arytenoid  muscles  (adductors)  alone  are 
paralyzed,  the  cords  endeavour  to  approach  the  median  line  during 
phonation,  but  the  movement  is  only  partly  accomplished,  thus  leav- 
ing an  elliptical  opening  between  them  (G). 

(6)  If  the  anterior  |  or  f  of  the  cords  come  together  during  phona- 
tion, leaving  a  triangular  cleft  or  space  posteriorly  (11),  there  is  paral- 
ysis of  the  transverse  adductor,  the  interjirytonoid  muscle. 

Causes  and  Diagnostic  Value  of  Laryngeal  Paralysis.— Paralysis 
of  the  muscles  of  the  larynx  is  rarely  if  ever  due  to  cortical  disease, 
but  is  caused  by  lesions  affecting  the  nuclei  or  origin  of  the  vagus  in 
the  medulla  or  the  nerve  itself  at  some  part  of  its  course.  Thus  it 
may  be  implicated  at  its  deep  origin  by  the  lesions  uf  bulbar  paral- 
ysis, syringomyelia,  locomotor  ataxia,  or  multiple  sclerosis ;  or  an 
injury,  tumour,  or  disease  of  the  base  of  the  brain  may  involve  the 
nerve  near  its  superficial  origin.  The  causes  of  paralysis  most  fre- 
quently encountered  are  those  wliicli  affect  the  pneumognstric  or  its 
larvTigeal  branches  in  the  neck  or  the  thorax — viz.,  in  the  neci\  en- 
larged cervical  glands,  enlarged  thyroid  gland,  tumours  of  the  neck 
or  pharynx,  and  caries  of  the  cervical  vertebrae ;  in  the  thnrar^ 
aneurism  of  the  aorta,  abscess,  tumour,  or  enlarged  glands  in  the 
mediastinum,  esophageal  cancer,  and,  rarely,  compression  resulting 
from  inflammation  of  the  pericardium  or  pleura  and  pulmonary 
tuberculosis.  The  nerve  and  its  branches  may  become  infl»med 
(neuritis)  or  the  laryngeal  muscles  themselves  undergo  pathological 
changes  terminating  in  paralysis  as  an  effect  of  the  toxines  of  a  num- 
ber of  the  acute  specific  infections,  notably  diphtheria;  or  chronio 
poisoning,  especially  from  lead  and  alcohol. 

Total  bilateral  paralysis  is  most  commonly  indicative  of  aneurism 
of  the  thoracic  aorta,  cancer  of  the  esophagus,  or  great  thyroid 
enlargement. 

Abductor  paralysis  is  usually  due  to  organic  disease,  is  commonly 
anilateral,  and  is  the  most  frequent  variety  of  laryngeal  palsy. 

Adductor  paralysis,  if  bilateral,  is  as  a  rule  of  functional  origin 
(especially  hysteria) ;  if  unilateral,  it  is  due  to  hysteria  or  lead 
poisoning. 

Paralysis  of  the  interari/tenoid  muscle  (adductor)  may  be  the  result 
of  catarrhal  laryngitis,  but  is  most  apt  to  be  a  symptom  of  hysteria. 

Paralysis  of  the  internal  thyro-arytenoid  muscles  (adductors)  ia  a 
not  uncommon  result  of  overuse  of  the  voice  and  laryngeal  iaQam- 
mation. 
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^H                  The  following  tab' 

le,  from  Gowers'  work,  i 

is  frequently  quoted  in 

^^^^       this  ponncftion  (see  also  Voioe  and  Spoecli,  in 

the  following  section) : 

^^^H              Symptoms 

Signs 

Lesiok 

^^^^P           No    voice;      no 

Both   cords    mod- 

Total      bilateral 

^K            cough;     stridor   only 

erately  abducted  and 

palsy. 

^H            on  deep  inspiration. 

motionless. 

^H                 Voice  low  pitched 

One   cord   moder- 

Total    unilateral 

^H           and     hoarse;      no 

ately    abducted    and 

palsy. 

^H           cough ;  stridor  absent 

motionless,  the  other 

^H           or    slight    on     deep 

moving     freely,    and 

^^M 

^H            breathing. 

even  beyond  the  mid- 
dle line,  in  plionation. 

1 

^^^^P           Voice 

Both    cords    near 

T  0 1  li  1     abductor             ■ 

^^^i          changed  ;    ooui,'}i  iior- 

together,  and   during 

palsy.                                        1 

^H           mal;  inspiration  ditTi- 

inspiration    not    sep- 

^^B 

^H            cult   and    long,   with 

arated,     but     even 

^^H 

^H            loud  stridor. 

drawn    nearer     to- 
gether. 

^ 

^H                 Symptoms    ineon- 

One  cord  near  the 

Unilateral  abduc-             1 

^H           elusive;     little   affec- 

middle  line  not  mov- 

tor palsy.                           ^^^^ 

^H            tion     of      voice     or 

ing    during     inspira- 

^^M 

^H           cough. 

tion,   tlie   other   nor- 
mal. 

H 

^H                  No  voice  ;  perfect 

Cords    normal    in 

Adductor  palsy.          ^^H 

^H            cough ;  no  stridor  or 

poftition  and    moving 

^^ 

^H            dyspncBa. 

normally   in    respira- 
tion, but  not  brought 
together    on    an    at^ 
tempt  at  plionation. 

1 
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^^^^V                                VOICE   AND  SPEECH                                               1 

^^^^           Therk  are  certain 

alterations  in  the  voice 

sounds,  in  the  manner             1 

^f            of  speech,  atid  in  tliu 

ability  to  produce  or  i 

understand  written  or             ■ 

'                   spoken  words  or  tlionghts  whiuh  are  of  much 

inijiortance  in  diugrio-              1 

sis.     The  sifrnificnnt  symptoms  relating  to  the 

1  voice  and  speech  are  :             fl 

I.  Aphonia  and  Hoarseness.— Loss  of  voice  or  whispering           ■ 

1                  voice  (aphonia),  and  coarse  or  harsh  quality  of  the  voice  (hoarseness            ■ 
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or  dyaphoniti),  aro  both  iluo  to  some  iiitt-rfereuce  with  the  function 
of  the  vocal  cords.  The  imperfect  or  abolished  action  of  the  corda 
ay  he  due  to  local  and  inflammntnry  dist-use  of  the  larynx,  or  dia- 
se  of  or  pressure  upon  the  recurrent  litryiifreal  nerve.  Aphonia 
ny  come  suddenly  or  be  preceded  by  hoarseness,  or  the  latter  alone 
may  be  present.  The  cough  and  respiration  may  be  modified  in 
sound  by  the  existence  of  hoarseness  or  aphonia. 

Laryngeal  Causes  of  Aphonia. — In  the  majority  of  cases  aphonia 
and  hoarseness  are  due  to  some  form  of  laryngitis,  acute  or  chronic, 
simple  or  specific,  as  in  the  ordinary  catarrhal  variety  and  that  due 
to  measles,  variola,  diphtheria,  syphilis,  or  tuberculosis.  (.Edema  of 
the  glottis  and  retropharyngeal  abscess  aro  fortunately  rare  causes. 
Excessive  use  of  the  voice,  by  inducing  congestion  of  the  cords,  is  a 
common  cause  of  hoarseness  or  aphonia.  Tumour  of  the  larynx, 
impacted  foreign  bodies,  and  cicatricial  stenosis  of  the  larynx  may 
be  found  responsible.  The  laryngeal  muscles  may  be  involved,  and 
thereby  stiffened,  in  trichiniasis. 

Aphonia  from  Involvement  of  the  Laryngeal  Nerves.— The  larynx 
receives  its  nervous  supply  from  the  superior  laryngeal  branch  of  the 
pueumogastric  and  the  inferior  or  recurrent  branch  of  the  same 
nerve.  These  nerves  may  bo  involved  in  eouaequence  of  lesions 
affecting  their  nuclei,  or  iu  their  course  by  inflammation  (neuritis) 
or  by  pressure.  Interference  with  their  functions  gives  rise  to  anaes- 
thesia of  the  larynx  or  paralysis  of  the  laryngeal  muscles,  manifested 
by  aphonia,  hoarseness,  and,  if  the  abductors  are  affected,  dyspnoea. 
An  examination  of  the  action  of  the  vocal  cords  during  respiration 
and  phouation  (page  25G)  is  required  to  determine  which  muscles 
are  affected. 

If  there  is  a  deep,  hoarse  voice  and  a  brassy  cough,  with  a  tend- 
ency for  particles  of  food  to  enter  the  larynx,  there  is  probably 
interference  with  the  superior  laryngeal  nerve,  giving  rise  to  anajs- 
thesia  of  the  upper  portion  of  the  larynx  and  paralysis  of  the  crico- 
thyroid muscles.  This  interference  may  be  due  to  bulbar  paralysis, 
diphtheritic  neuritis,  or  to  the  pressure  of  a  goitre  or  carotid  aneu- 
rism. 

If  there  is  aphonia  without  cough  or  dyspnoea,  it  may  be  due  to 
paralysis  of  all  the  Ittrtfnifeal  miisrh's  caused  by  bulbar  paralysis, 
tumours  of  the  medulla,  diphtheria,  or  pressure  upon  both  recurrent 
nerves;  or  to  complete  paralysis  of  the  adducfur.",  which  is  usually 
of  hysterical  origin,  but  may  occur  from  overuse  of  the  voice,  or 
laryngitis. 

Hoarseness,  with  easy  fatigue  upon  slight  use  of  the  voice,  ia 
indicative  of  unilateral  abductor  parnly-^is,  of  which  the  most  com- 


262 


THE   EVIDENCED   OF   DI.SEASE 


mon  cause  is  an  aucurism  of  the  thoracic  aorta,  less  frequently  a 
mediastinal  tumour  pressing  upon  one  recurrent  nerve.  If  riglit- 
sided,  it  m:iy  be  due  to  a  much  thickened  pleura.  Bronchocele,  can- 
cer of  tiie  upper  part  of  the  esophagus,  and  innominate  or  sub- 
clarian  aneurism  are  other  possible  causes. 

A  weak,  rough,  low-pitched  voice  may  be  noted  as  a  result  of  iotal 
unUalerul  paralysis  due  to  involvement  of  one  recurrent  nerve  by  the 
same  causes  aa  in  the  preceding  variety. 

It  should  be  remembered  that  normal  voice  and  phonation  may 
coexist  with  a  dangerous  form  of  laryngeal  paralysis— i!»)7fl/'erf(/  paUy 
of  Ihe  abducfors — but  iu  this  case  there  is  inspiratory  dyspnoea  with 
loud  stridor.  It  may  bo  due  to  laryngitis,  rarely  to  hysteria,  and  is 
a  symptom  of  locomotor  ataxia,  bulbar  palsy  and  pressure  from  an- 
eurism or  tumour. 

A  curious  rattling,  rough  voice  {the  so-called  ventricular  voice) 
is  due  to  the  occasional  vicarious  vibration  of  the  false  vocal  cords 
or  ventricular  band)*,  in  cases  where  the  true  cords  are  paralyzed  or 
destroyed  by  ulceration.  Other  peculiar  abnormalities  of  the  voice 
consist  in  a  double  or  triple  splitting  of  the  sounds.  In  the  first 
variety  the  two  sounds,  although  simultaneous,  differ  in  pitch  (diplo- 
phonia,  diphthuugia) ;  it  is  due  to  a  small  tumour  on  tfie  edge  of  one 
vocal  cord,  or  to  unihiteral  paralysis  of  the  cords.  The  triple  voice 
is  a  very  uncommon  finding,  and  is  caused  by  a  pedunculated  tumour, 
which  has  its  attachment  below  the  vocal  cords.  During  the  early 
portion  of  phonatory  expiration  (which  is  clear)  the  growth  rises, 
during  the  middle  part  (which  is  hoarse)  it  lies  between  the  cords, 
and  during  the  latter  part  (which  is  again  clear)  the  tumour  has  been 
protruded  to  a  point  above  the  glottis. 

II.  Nasal  Voice. — The  peculiar  quality  of  voice  which  goes  by 
this  name  is  sometiiuea  a  matter  of  habit.  It  is  of  service  to  recog- 
nise two  varieties  of  the  nasal  voice.  The  first,  the  open  nasal,  is 
caused  by  non-closure  of  the  naso-pharj'ngeal  opening  by  the  soft 
palate  (e.  g,,dij)hthcritic  paralysis),  and  may  be  imitated  by  speaking 
without  opening  the  mouth  ;  the  second,  the  closed  or  titnppid  uasal,  is 
due  to  nasal  stenosis,  resembling  the  tone  imparted  to  the  voice  by 
speaking  while  the  nose  is  pinched  between  the  thumb  and  forefinger. 

The  open  nasal  tone  is  indicative  of  paralysis  of  the  soft  palate, 
destruction  of  the  soft  palate  by  ulceration,  usually  syphilitic,  or  a 
congenital  cleft  of  the  palate.  The  closed  nasal  voice,  when  present, 
is  often  suggestive  of  coryza,  hay  a.sthmtt,  liypertrophic  rhinitis,  nasal 
polypus,  or  postnasal  adenoids.  It  is  present  also  with  enlarged  fau- 
cial  tonsils,  suppurative  tonsilitis,  acute  pharyngitis,  and  retropha- 
ryngeal abscess.     A  slight  nasal  intonation  may  be  noted  in  the  early 
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'  stage  of  scarlet   fever,  pharyngeal  diphtheria,  variola,  and   typhag 
fever. 

III.  Alterations  in  the  Manner  of  Speech.— (l)  Dumbnesa 
or  inntism — inability  or  imwillingnegs  to  speak — may  be  present  in 
hysteria,  idiocy,  melancholia,  and  dementiji.  Feigned  inability  to 
speak  is  sometimes  resorted  to  by  malingerers,  and  a  real  inubilitVi 
due  to  cerebral  fatigue,  may  succeed  a  severe  and  exliausting  illness, 
particularly  tjrphoid  fever.  Great  swelling  of  the  tongue  may  abso- 
lutely prevent  articulation.  Mutism  exists  in  those  who  are  coiigeui- 
tally  deaf,  or  in  children  who  become  totally  deaf  before  the  power  of 
speech  is  permanently  acquired.  Furthermore,  the  power  of  speech 
is  almost  entirely  lost  in  some  forms  of  aphasia. 

(2)  Auarthria,  indistinct  or  imperfect  speech,  the  impairment  vary- 
ing in  extent,  may  be  an  evidence  of  paralysis  of  the  tongue,  soft 
palate,  and  facial  mu-scleR,  paralysis  of  the  latter  affecting  particularly 
the  labials  ju,  ft,/,  m,  t\  fr,  and  the  vowels  o  and  n.  Another  variety 
of  anarthria,  a  difficulty  in  pronouncing  the  dentilinguals  d,  t,  ffi,  s, 
t,  H,  /,  and  r,  with  an  indistinct  mumbling  speech .  is  suggestive  of 
bulbar  or  psoudo-bulbar  paralysis,  and  may  he  noted  more  rarely  in 

lyotrophic  lateral  sclerosis.  If  the  lips  arc  involved,  the  labials 
also  are  affected  and  speech  becomes  almost  impossible.  The  speech 
may  be  very  indistinct  as  well  as  weak  and  whi.spering  in  the  typhoid 
status  and  conditions  of  exhaustion,  (ilossitis,  parotitis,  and  the 
absence  of  teeth  may  be  responsible  for  a  mumbling  manner  of 
talking. 

(3)  A  slow,  interrupted  manner  of  speech,  the  words  being  slurred 
over,  somewhat  as  if  tlie  patient  were  intoxicated,  with  tremulousness 
of  the  tongue  and  lips,  is  observed  in  general  paresis. 

(4)  A  piping,  querulous  voice,  with  manifest  hesitation  in  begin- 
ning a  sentence,  the  words  then  being  rapidly  spoken,  is  quite  char- 
acteristic of  paralysis  agitang. 

(5)  Scanning  speech,  in  which  the  words  are  spoken  slowly,  each 
syllable  accented  as  if  reading  verse,  is  an  important  symptotn  of  dis- 
seminated (insular)  sclerosis,  but  ia  also  found  in  Friedreich's  (heredi- 
tary) ataxia. 

(6)  Ilesitimt  or  embarrassed  speech,  amounting  in  severe  cases  to 
a  confused  and  incoherent  verbal  tangle,  may  be  due  to  chorea. 

(7)  Interrupted  speech,  two  or  three  words  at  a  time  being  gasp- 
ingly uttered,  is  observed  in  those  who  are  suffering  from  marked 
dj'spntBa  as  well  as  during  the  incidence  of  a  chill  or  rigour.  It  is 
to  some  extent  an  index  of  the  severity  of  these  symptoms. 

IV.  Aphasia. — The  term  aphasia  embraces  a  variety  of  defects 
in  the  use  or  the  comprehension  of  language,  either  spoken  or  writ- 
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ten.  In  order  ta  untlerstand  and  interpret  this  symptom  and  its 
eevera!  farms  one  must  tirat  Jiave  a  coiieeption  of  the  noriiiul  manner 
and  mtirliunisni  of  the  faculty  of  language.  The  subject  is  in  reality 
extremely  comjjlex,  and  exceptiouiil  cuaes  arc  accumulating  year  by 
year.  So  far  as  pos'Siible  the  statements  made  here  are  those  the 
truth  of  which  is  either  admitted  or  considered  us  probable  by  good 
authority. 

KoKMAL  Speech  Mechanism.— The  uornml  exercise  of  the 
faculty  of  language  depends  upon  the  existence  and  integrity  of  cer- 
tain cerehrnl  centres:  (1)  Psychical  centres  of  intelligent  perception, 
(2)  sensory  receptive  centres,  (3)  emissive  or  motor  centres,  (4)  the 
aasociiition  tracts.  Finally,  there  are  the  basal  ganglia  for  the  special 
senses  and  the  nuclei  iji  the  medulla  and  spinal  cord  actuating  the 
muscles  employed  in  articulate  speech,  which  constitute  respectively 
the  sensory  and  motor  periphera}  apparatus. 

(1)  The  Psyehieal  Centres. — An  intelligent  perception  of  an  ob- 
ject, whatever  the  latter  may  be,  depends  upon  the  evidence  of  ita 
character  derived  from  the  senses  of  sight,  sound,  taste,  smell,  touch, 
and  muscular  sense.  The  memories — i.  e.,  the  retention  and  recall 
of  these  various  impressions — constitute  the  ttietifal  imtiffe  of  the 
object.  The  mental  images  thus  formed  are  stored  up  in  either  the 
right  or  left  hemisphere,  although  the  exact  localization  of  these 
centres  in  the  hemisphere  has  not  yet  been  determined. 

If,  ip  addition  to  the  evidence  thus  obtained,  the  name  of  the 
object  has  been  heard  and  spoken,  read  and  written,  further  memo- 
ries of  the  sound  of  its  name,  the  muscular  actions  in  speaking  its 
name,  the  appearance  of  the  name  as  written  or  printed,  and  the 
muscular  actions  in  writing  it,  constituting  tlie  word  image,  are  added 
to  the.  mental  image,  and  a  complete  and  intelligent  conception  of  the 
object  is  secured. 

As  thouglit  precedes  and  may  be  independent  of  language,  the 
mental  image  of  an  object  as  it  presents  itself  to  the  various  senses 
is  to  he  diatiugnishod  from  the  word  image  which  results  from 
education.  Words  are  merely  the  symbols  by  which  we  receive  or 
comnuinicate  ideas.  In  rereiriiit/  ideas  through  the  medium  of  lan- 
guage one  henrji  the  spoken  word,.ve(<.'«  the  written  or  printed  word, and 
in  some  cases  sees  expressive  gestures  (e.  g.,  lip  reading  and  sign  lan- 
guage of  the  deaf).  In  communimting  ideas  by  means  of  language, 
one  speaks  the  word,  whites  the  word  or  makes  significant  gestures. 
The  faculty  of  language  has  therefore  a  receptive  or  sensory  side,  and 
an  emissive  or  motor  side,  for  both  of  which  special  cortical  centres 
have  been  found  to  exist  in  the  left  hemisphere  in  right-handed,  the 
right  hemisphere  in  left-handed,  individuals.     A  considerable  num- 
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ber  of  speech  centres  may  ultimately  be  demonstrat(>(}.  At  the  pres- 
ent time  theexisteuce  of  three  such  centres  is  proved,  while  u.  fourth 
is  accepted  by  Bome  Jind  (It'iiifil  t>y  otfiors. 

{2)  Sensory  or  Receptive  Speech  Centres.— Two  s<nisory  cortical 
8j>eeoh  centres  have  been  nucuratelv  lonalizeil,  of  whit^ii  one  is  for  the 
perception  and  memory  of  the  minnf  of  spoken  words.  It  is  situ- 
ated in  the  posterior  part  of  the  first  and  corresponding  upper 
portion  of  the  second  temporal  eonvohitious  {(',  Kig.  01);  while 
the  other,  for  the  memory  of  the  visual  appearance  of  written 
or  printed  words,  lies  in  the  angular  and  inferior  parietal  convo- 
lutions (D). 

(3)  Motor  or  Emissive  Speech  Centres. — In  conTeyiug  our  thoughts 
to  others  we  speak  or  write.  Just  as  in  learning  the  sounds  or 
appearance  of  words  constant  repetition  stores  the  sensory  speech 
centres  with  auditory  or  visual  memories,  so  there  are  centres  which 
by  steady  practice  become  familiar  with  the  complicated  series  of 
muscular  actions  involved  in  uttering  or  writing  words.  The  centre 
for  memories  of  articulate  or  motor  speech  is  in  the  posterior  portion 
of  the  third  frontal  convolution  (Broca's,  B).  The  existence  of 
a  special  centre  for  the  memories  of  writing  movements  is  not 
definitely  proved,  but  is  considered  probable  by  good  authority. 
It  is  assigned  to  the  posterior  portion  of  the  second  frontal  convo- 
lution (.1). 

(4)  Association  Tracts. — The  various  motor  and  sensory  speech 
centres  are  believed  to  be  coimected  by  a.ssociatinn  tracts  or  fibres 
with  each  other  and  with  the  hypothetical  i>sychit'al  and  ideation 
centres.    These  in  turn  are  put  in  eommunication  with  the  speeial- 

.sense  basal  gungliii  and  the  motor  nueli'i  in  the  medulla  and  spinal 
cord  by  meiins  of  the  projection  fibres.  The  fibres  winch  unite 
the  speech  centres  are  also  called  transcortical,  those  passing  to  and 
from  the  lower  ganglia  and  nuclei,  nubcurtiail  fibres.  It  is  conjec- 
tnred  with  some  show  of  pnibubility  that  the  island  of  Reil  (insula) 
may  contain  a  centre  of  ideation  to  which  converge  fibres  from  the 
several  speech  centres.  Fig.  (U  shows  the  various  association  tracts 
between  the  speech  centres. 

In  the  use  of  language  the  motor,  auditory,  and  visual  memories 
are  interdependent.  The  word  image  as  a  whole  is  uuide  up  of  the 
memory  of  its  sound  as  heard,  its  appearance  as  written,  and  the 

rcflort  made  in  uttering  or  writing  it,  and  it  is  l>y  means  of  the 
association  fibres  that  these  various  elements  are  harmonized  and 
correlated  in  hearing,  reading,  and  speaking. 

A  break  in  the  nervous  mechanism  deseribcd  produces  various 
disturbances  in  the  language  faculty,  the  nature  and  severity  of  such 
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diaturbancee  depending  upon  the  locality  and  extent  of  the  causal 
lesion.  In  order  to  produce  symptuins  referable  to  but  one  of  the 
centres  a  small  and  strictly  delimited  lesion  must  exist.  .More  ex- 
tensive and  dilluse  lesions  of  the  same  centre  will  affect  the  com- 
bined actions  of  the  other  centres  with  a  corresponding  increase  in 
the  variety  of  speech  disorders. 

TuE  Symitomatolooy  op  the  Laxquage  Facilty.  — (1) 
Apraxia. — If  an  individual  has  to  a  greater  or  less  extent  lost  the 
power  of  recognising  or  nnderstanding  the  natnre  and  uses  of  objects 
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Flo.  r>3.— iihowintc  the  Ainctionn,  convolutionn,  uid  flaoures  of  the  median  *»pect  of  the 
right  hemi»phcre.  Compare  with  V'xgti.  6\  and  43.  Knt  letleriaj;  =  funcUoD6  and 
convolucion!);  blaok  lettering;  =  ll.>wurM.     Brniii  reilrnwn  fmcu  Duiiu. 

or,  possibly,  the  identity  of  persons,  the  condition  is  termed  apraxia. 
The  varieties  of  apraxia  correspond  in  number  and  character  to  the 
varieties  of  sensation.  An  object,  a  pencil,  for  example,  may  be  seen 
and  even  handled,  but  evidently  without  any  coneeptiou  of  it.s  use — 
mitul  blindness  (visual  amnesia).  A  sound — e.  g.,  the  ringing  of  a 
telephone  bell — may  be  heard,  but  it  awakens  no  thought  of  answer- 
ing it — mind  deafness  (smditory  lininesia).  The  odour  of  gas  in  a 
room  does  not  suggest  a  leaky  burn<'r — iviud  nnnsniin.  A  taste  is 
not  recognised  as  belonging  to  n  certain  edible — mind  ngt'ttsiit.  The 
usually  characteristic  feel  of  a  fabric  gives  no  clew  to  its  composition 
— mind  atactitm. 

Apraxia  is  closely  allied  to,  and  is  usually  although  not  invaria- 
bly found  in  connection  with,  the  various  forma  of  aphasia — i.  e.,  am 
inability  to  produce  or  understand  spoken  or  written  speech.    In- 
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perceive  and  interpret  thnxiglit  wliii^h  has  Ijei'H  t'lotlicd  in  liinpiiage 
or  other  meuns  of  expression.  It  is  neceasary  to  (liscriiniiiitte  wpliasia 
from  auitrtkriti.  The  hitter  (page  2fjlJ)  is  due  to  u  jwrtial  or  eom- 
plete  paralysis  of  the  muscles  of  urticuhition  arising  from  disease  of 
the  peripheral  nerrea  (or  their  nuclei)  which  innervate  these  muscles, 
their  cortical  centres  being  intact.  On  the  other  iiiiiid,  in  aphasia 
the  centres  in  the  cortex  are  involved,  while  the  jieriphoral  naiecular 
and  nervous  articulating  mechanism  is  unimpaired. 

(a)  Motor  or  Aluxic  Aphiisia. — This  embraces  as  its  most  im- 
portant division  ap/ieittia,  the  loss  of  power  to  utter  words,  although 
the  patient  knows  what  he  desires  to  Bay,  because  he  can  not  revive 
the  motor  memories  for  articulating  them;  &iu\  aj/rtiphi'fi,'mt\hi\ity 
to  write  words  for  luck  of  power  to  recall  the  motor  nieinorics  of  the 
muscular  actions  involved  in  writing.  Subsidiary  motor  defects  of 
expression  are  :  Motor  umitniii,  loss  of  ability  to  convey  ideas  by  ges- 
tures; mofiir  aintisiii,  lo.^s  of  power  of  musical  expression — e.  g.,  sing- 
ing; musical  af/rapliia^  loss  of  the  ability  to  write  music. 

(b)  Sensnri/  Aphasia. — The  piincipa!  varieties  of  .sensory  aphasia 
are  the  auditory  and  visual.  Audilttrif  aphasia  or  word  deafness  is,  as 
its  name  indicates,  an  inability  to  recognise  words  when  spoken. 
The  patient  hears,  but  does  not  understand,  as  if  listening  to  a  for- 
eign language.  Visual  aphasia  or  alexia  is  a  condition  in  which  the 
patient  nees,  but  does  not  recognise  or  uuderBtantl  written  or  printed 
words.  Subsidiary  sensory  defects  are  :  senmrif  fititimiu,  loss  of  the 
ability  to  understand  gestures;  and  sejisurj/  nmnfiia,  loss  of  the  ability 
to  recognise  musical  sounds  when  heard. 

Two  other  symptoms  of  some  importance  are  :  paraphami,  in 
which  the  subject  employs  the  wrong  words,  repeats  words,  or  talks 
with  an  unintelligible  confusion  of  language  ;  and  pnrugraphia,  a 
similar  mixture  or  confounding  of  words  on  attempting  to  express 
himself  in  writing. 

(3)  Examination  for  Apraxia  and  Aphasia.— With  reference  to 
the  examination  of  p.ttients  for  the  purpose  of  determining  the  pres- 
ence of  these  symptoms  some  very  elaborate  schedules  have  been 
devised  (Kskridoe.  .Stauk),  better  fitted  for  the  specialist  in  neurology 
than  for  the  practitioner  of  inner  medicine.  For  the  latter,  j'U.nEn's 
12  questions  probably  embrace  all  that  is  required  in  the  great  ma- 
jority of  cases,  and  they  are  here  given,  with  some  additions  and  ex- 
planatory comment. 


To  Determine  the  Pbksence  of  Woku  Deafness  (Auditory  Aphaain) 

1.  Cat!  he  hear  sounda  ?    This  deterniinea  the  presence  or  absence 
of  ordinary  deafness. 
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3.  Can  he  Iiear  npokcn  words  ?    If  so,  then 

3.  Can  he  unJLTsUiiul  the  wordB  spoken  ?  This  may  be  ascer- 
tained by  asking  him  to  put  out  his  tongue,  to  open  and  close  his  hand 
or  take  up  some  article.  If  he  does  not  comply  with  these  requests, 
and  evidently  can  not  attach  any  meaning  to  them,  he  has  word 
deafness,  the  principal  symptom  of  auditory  aphasia. 

To  Dbtekmine  the  Preskni^e  op  Woko  Blindness  (Alexia,  Vimal  Apha»ia) 

4.  Can  he  see  objects  ?  This  determines  the  presence  or  absence 
of  ordinary  vision. 

6.  Can  he  see  words  written  or  printed  and  read  them  silently  ? 
G.  Clin  lie  undei-staiid  written  or  printed  words — i.  e.,  can  he  read 

intelligently  ?  Tliie  may  be  ascertained  by  writing  out  a  question — 
e.  g.,  "  How  long  have  you  been  ill?"  or  a  direction,  "  Close  your 
eyes."  If  he  fails  to  respond,  there  is  alexia  or  word  blindness,  the 
principal  syniptont  of  visual  aphasia. 

To  Dgterkixk  the  Prksenck  op  Motor  Aphasia  (Apheniia) 

7.  Call  he  speak  voluntarily  P 

8.  Can  he  repeat  words  ? 

9.  Can  he  read  aloud  ?  If  he  is  unable  to  do  these  things  he  has 
motor  aphasia  or  aphemia. 

To  Determine  the  Presence  of  Aoraphia 

10.  Can  he  write  voluntarily  ? 

11.  Can  he  write  to  dictation  ? 

13.  Can  he  copy?  If  he  is  unable  to  do  these  things  there  is 
itgnipliia,  a  symptom  which  may  be  found  in  all  forms  of  aphasia. 
If  he  can  not  write  voluntarily  because  of  inability  to  remember 
words  or  tlieir  appearance,  but  can  write  to  dictation,  it  is  sensory 
agraphia.  If  he  can  not  write  either  voluntarily  or  to  dictation  it  is 
a  motor  agraphia. 

To  these  may  be  added  the  following  : 

To  DETERMrNE  THK   PUMEVCE  ok   PARAI-nASIA    ANI>    Pakaqbaphia 

1:J.  When  speaking,  does  he  commit  errors  in  the  use  of  words? 
That  IB,  d<vp8  he  use  one  word  for  another,  so  that  the  result  is  more 
or  less  unintelligible,  amounting  in  some  cases  to  an  empty  babble? 
If  80,  there  is  paraphasia. 

14.  When  writing,  does  he  commit  errors  in  the  use  of  words  ?  K 
the  written  speech  is  similar  in  character  to  the  spoken  speech  as 
described  under  13,  preceding,  there  is  paragraphia. 

Paraphasia  and   paragraphia  are   the   symptoms   of  conduction 
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aphugia  (lesion  of  the  asgociation  tracts),  but  this  form  of  aphasia  is 
usually  comhiued  with  the  auditory  or  visual  form. 

To   DeTE&MWK  THK   PttESKKLE  or  )llKD    BlinDXEBS 

16.  Does  he  recognise  ordinary  objects  seen  and  their  uses  ?  Put 
before  the  patient  pen,  ink  and  paper,  a  hand  mirror,  a  match  (any 
two  or  three  other  familiar  objects  will  answer),  and  request  him  to 
write  or  ignite  the  match.  If  he  can  not  ])ick  out  the  proper  article 
he  is  the  subject  of  mind  blindness,  provided  that  he  is  not  unable 
to  understand  the  request  because  of  the  presence  of  word  deafness. 

To  Determine  the  Presence  ok  Miku  Deafness 

16.  Does  he  recognise  ordinary  sounds— i.  e.,  does  the  ring  of  a 
bell,  the  noise  of  an  opening  door,  the  raking  of  a  fire^  and  similar 
sounds,  awaken  a  recognition  of  their  import?  If  not,  the  patient 
has  mind  deafness. 

It  must  be  remembered  that  there  are  variations  in  the  com- 
pleteness of  all  speech  defects  which  have  been  described.  There 
may  be  only  a  partial  loss  of  any  one  of  the  normal  powers  of 
expression,  dejMinding  mainly  upon  the  extent  of  the  productive 
lesion. 

Aphasic  Symptoms  with  Reference  to  Localization  of 
Lesions. — Having  determined  and  noted  tlie  depurtnres  from  the 
normal  use  of  the  language  faculty — i.  c.,  the  apra.xic  and  aphasic 
symptoms  present — by  means  of  the  examination  as  detailed,  it 
remains  to  draw  an  inference  as  to  the  seat  of  the  causative  lesion. 
Following  are  the  symptom  groups  of  the  aiihasiaa  which  possess  a 
localizing  value : 

(1)  Motor  Aphasia. — If  the  patient  am  read  silently,  write  volun- 
tarily, write  to  dictation,  copy,  and  limr  and  understand  spoken 
words,  but  can  not  speak  voluntarily,  repeat  words,  or  read  aloud 
(motor  aphasia,  aphemia),  there  is  a  sraall  lesion  of  Broca's  convolu- 
tion, third  frontal  (S,  Fig.  fJl). 

If  the  patient  cmi  hear  and  understand  spoken  words,  read  and 
understand  written  or  printed  words,  and  copy,  but  can  not  speak 
voluntarily,  repeat  words,  read  aloud,  write  voluntarily  or  to  dicta- 
tion (motor  aphasia,  aphemia,  pUts  agraphia),  there  is  a  marked 
lesion  of  the  third  frontal  convolution.  This  is  the  most  frequent 
form  of  aphasia.  In  the  (severest  cases  there  is  a  lessened  power  of 
understanding  written  or  spoken  speech. 

(2)  Visual  Aphasia. — If  the  ])atient  mn  speak  voluntarily,  and 
understand  spoken  words,  but  can  not  understand  written  or  printed 
words,  write  voluntarily,  write  to  dictation,  or  copy  (visual  aphasia 
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phix  apraphiii),  thern  is  a  lusion  involving  the  cortex  of  the  angular 
gyrus  and  sii pram iirgi rial  lobule  (/>,  Fig.  61). 

If  tlie  patient  can  not  imderBtund  written  or  printed  words  or 
copy,  but  rail  write,  the  losion  involves  the  subcortical  substance  of 
the  angukir  gyrus.  Visual  aphasia  is  often  associated  with  hemi- 
anopia,  and  some  heiniataxiuand  liemiuno'gthesia. 

(3)  Auditory  Aphasia. — If  the  patient  can  speak  voluntarily, 
read  infelligently,  iind  write  voluntarily,  but  can  nut  understand 
spoken  words,  repeat  words,  or  write  to  dictation  (auditory  aphasia), 
there  is  a  small  subcortical  lesion  of  tlie  first  and  second  temporal 
convolutions  [C).  ' 

If  the  patient  rnn  speak  voluntarily,  but  can  nnt  understHnd 
spoken  wordd,  read  intelligently,  read  aloud,  repeat  words,  write  to 
dictation,  or  copy  (auditory  aphasia /)/».»  visual  aphasic  and  agraphic 
symptoms),  there  is  an  extensive  lesion  of  the  first  and  second  tem- 
poral convolutions. 

(4)  Conduction  Aphasia.— If  the  patient  uses  the  wrong  words 
or  talks  jargon  ( paniphusia),  and  makes  similar  mistakes  in  writing 
[ptu'dgrapliia)^  but  can  speak  voluntarily,  understand  spoken  words, 
read,  and  write,  it  is  indicative  of  an  interruption  of  the  association 
tracts  between  the  various  centres,  and  the  lesion  is  ordinarily  in  the 
island  of  Reil  or  the  convolutions  about  the  fissure  of  Sylvius.  It 
sluiuld  be  remembered  that  unmixed  conduction  aphasia  is  not  at 
all  frequent.     It  generally  coexists  with  auditory  or  visual  aphasia. 

(5)  Mind  Blindneas. — If  the  patient  can  not  underistand  the  uses 
and  niUure  of  seen  objects,  there  is  tnind  blindness,  which  is  indica- 
tive of  a  considerable  lesion  (eurtioal  or  subcortical)  involving  the 
angular  gyrus  and  supraniarginal  lobule,  essentially  the  same  lesion 
as  that  of  visual  Jiphasia  (word  blindness). 

Thk  Diseasks  which  fAfSE  Aphasia. — In  the  majority  of 
cases  aphasia  is  one  of  the  sjTnptoms  of  organic  focal  cerebral  dis- 
ease, occurring  in  the  left  hemisphere  in  the  right-handed  and  rice 
verm.  It  may  be  found  in  cerebral  hemorrhage,  thrombosis,  embo- 
lism, abscess,  tumour,  or  gumma  and  depressed  fracture  of  the  skull. 
The  diagtu)sis  between  these  various  lesions  must  be  made  from  the 
associated  syniptouis. 

More  rarely  it  has  been  noted  in  hysteria  and  neurasthenia,  and 
has  followed  an  ejuleptic  convulsion.  It  is  an  occasional  symptom 
in  migraine,  and  may  be  present  during  convalescence  from  exhaust- 
ing fevers,  particularly  typhoid.  Sudden  fright  has  been  considered 
as  causative  in  certain  cases. 
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SECTION  xxin 
COUGH 

Is  the  majority  of  cases  cough  is  a  symptom  of  disease  of  the 
larynx,  trachea,  bronchial  tubes,  lungs,  or  pleura.  Less  frequently  it 
is  due  to  disease  of  the  nasopharynx,  and  still  more  infrequently  it 
is  a  result  of  hysteria  and  disease  or  irritation  in  organs  not  forming 
a  part  of  the  respiratory  apparatus.  If  not  caused  by  disease  of  the 
respiratory  apparatus,  it  ia  frequently  spoken  of  as  "  reflex  "  cough, 
which  is  a  misnomer,  cough  being  always  a  retlex  action.  "  'J'rans- 
ferred"  would  be  a  better  term,  and  "  extra- respiratory  "  eorrusponda 
more  nearly  to  the  facts. 

Cough  may  be  considered  with  reference  to  the  indications  from 
its  character,  and  also  with  reference  to  its  possible  euuses. 

I.  Diagnostic  Indications  from  the  Character  of  Coug:h.— 
(a)  Dry  Cough. — Cough  without  expectoration  or  with  the  occasional 
expulsion  of  a  small  pellet  of  mucus  is  caused  by  the  tirst  stage  of 
acute  bronchitis,  pulmonary  phthisis,  bronchial  asthma,  pertussis, 
epidemic  influenza,  and  acute  pneumonia ;  pleurisy ;  discuses  of  the 
nasopharynx  and  larynx;  inhalation  of  irritating  fumes  or  duat; 
elongated  uvula  or  enlarged  lingual  tonsil ;  foreign  bodies ;  and  "  re- 
flex "  or  extra-respiratory  conditions.  A  single,  slight,  dry  cough, 
frequently  repeated,  is  the  "  hacking  "  cough  premonitory  of  pul- 
monary phthisis. 

(A)  Luuse  Cough. — Congh  with  expectoration  occurs  in  the  later 
stages  of  acute  bronchitis,  pertussis,  pneumonia,  imlmonury  phthisis, 
bronchial  asthma,  bronchiectasis,  imd  puhnonary  gangrene. 

(f)  Paroxysmal  Cough. — Cough  coming  in  fits  or  paroxysms  is 
most  characteristically  seen  in  pertussis.  It  also  occurs  in  conditions 
attended  with  increased  secretion,  continuing  until  the  bronchial 
tubes  are  cleared,  as  in  the  second  stage  of  acute  bronchitis  and  the 
softening  stage  of  pulmonary  phthisis.  A  paroxysmal  cough  with 
a  considerable  interval  between  the  seizures  may  be  due  to  abscess 
of  the  lung,  bronchiectasis,  and  phthisical  or  gangrenous  cavities. 
Under  such  circumst^inces  large  quantities  are  expectorated  in  a  short 
time,  the  cough  ceasing  when  the  cavity  is  emptied  and  recurring 
when  it  retiUs.  A  somewhat  signiticunt  fact  in  these  cases  is  that  the 
coughing  fit  is  precipitated  by  change  of  position.  The  inference  is 
that  a  cavity  exists,  the  contents  of  which  are  permitted  by  the 
changed  posture  to  flow  into  the  bronchial  tubes  and  thus  initiate 
the  paroxysm.  Enlargement  of  tfie  bronchial  glands,  nicdia.stinal 
tumour,  and  other  extra-respiratory  lesions  will  produce  a  paroxysmal 
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but  dry  cough.     A  coughing  fit  terminating  in  vomiting  is  of  some 
importance  as  n  symptom  in  pertussis  and  piilmouary  phthisis. 

{(i)  Laryngeal  ('mitf/i. — A  dry  cough,  variously  described  us 
"croupy,"  hoarse,  ringing,  brassy,  or  metallic  in  character,  is  that 
caused  by  laryngeal  irritation,  either  direct  or  transferred.  A  certain 
amount  of  clinical  experience  is  necessary  to  enable  one  to  appreciate 
the  fine  shades  of  difference  between  the  designated  qualities ;  but  the 
distinctions  are  real,  although  elnsire  in  description. 

The  conditions  wliich  may  be  indicated  by  a  laryngeal  cough  are 
spasm  iif  the  larynx,  laryngitis,  tuberculous  or  syphilitic  ulceration 
of  the  larynx,  inhalation  of  dust  jjarticles  in  certain  occupations,  im- 
pacted foreign  body  in  larynx,  food  particles  entering  the  larynx  in 
pharyngeal  paralysis,  elongated  uvula,  or  eidarged  tonsils.  The 
monotonous,  croaking,  nervous  coiigti  of  hysteria  and  the  barking 
cough  of  puberty  are  laryngeal  in  character.  A  brassy,  metallic 
cough  arises  from  irritation  of  tlie  recurrent  laryngeal  branch  of  tlie 
pneumogastrie  by  the  pressure  of  thoracic  at^eurism,  eanter  of  the 
esophagus,  euhirged  bronchial  glands,  and  mediastinal  tumour. 

(f)  SuppreHseii  Cough. — A  voluntary  effort  to  suppress  a  cough  is 
usually  a  sign  that  the  act  of  coughing  is  particularly  painful  or 
exhausting,  as  in  pleural  intlaniniations  (especially  diaphnigriiatic 
pleurisy),  pneumonia,  pleurodynia,  acute  peritonitis,  and  abdominal 
rheumatism.  A  child  vtrith  developed  pertussis  will  vainly  endeavour 
to  restrain  the  paroxysm  because  of  the  discomfort  exjierienced. 
Patients  with  acute  coryzaand  bronchitis  often  complain  that  cough- 
ing i.s  painful,  either  because  of  substernal  soreness  iti  the  early  stages, 
or  intetiwificatiou  of  pain  in  the  iuflametl  accessory  naaul  sinuses  dur- 
ing the  latter  part  of  the  disease. 

(/)  hiattiUty  fu  Cough. — If  the  diaphragm  is  paralyzed,  eitlier 
from  disease  of  the  nervous  system  or  because  of  overstretching  by 
ascites  or  abdominal  growths,  cough  becomes  difficult  or  impossible. 
Sinking  in  of  the  epigastrium  during  inspiration  is,  in  the  absence 
of  laryngeal  obstruction,  indicative  of  diaphragmatic  paralysis. 

An  oncoming  iruibility  to  cough,  if  i*  occurs  in  the  later  stages  of 
pulmonary  disease  attended  with  profuse  secretion,  is  of  bad  omen, 
especially  if  the  retained  material  can  be  heard  rattling  in  the  tubes. 
It  is  indicative  of  extreme  prostration,  anil  is  found  with  pulmonary 
phthisis,  lobar  and  broncho-pneumonia,  chronic  bronchitis,  and  pul- 
monary cedema. 

(//)  Winter  Cough. — A  congh  which  disappears  in  the  summer  and 
returns  with  the  advent  of  cold  weather  is  usually  due  to  chronic 
bronchitis,  but  may  be  significant  of  a  very  chronic  form  of  pulmo- 
nary phthisis. 
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II.  Summary  of  the  Causes  of  Cough.— From  the  diagnos- 
tic point  of  view  the  causes  of  cough  may  be  divided  into  two  classes  ; 
(a)  Direct  or  respiratory  causes,  embracing  the  diseases  of  tlie  larynx, 
bronchi,  lungs,  and  pleura,  to  which  the  majority  of  coughs  will  be 
found  due;  and  {b)  indirect,  reflex,  transferred  or  non-respiratory 
causes,  including  all  others.  In  general,  although  with  some  excep- 
tions, non-respiratory  coughs  are  persistent,  spasmodic,  dry,  afebrile, 
without  pulmonary  physical  signs  and  without  impairment  of  the 
general  health. 

(a)  Direct  Causes. — It  is  unnecessary  to  recapitulate  here  the 
diseases  (including  new  growths)  of  the  larynx,  bronchi,  lungs,  and 
pleura,  all  of  which  must  be  excluded  by  means  of  the  history  and  a 
careful  physical  and  laryngoscopic  examination  before  searching  else- 
where for  a  possible  cause. 

(b)  Indirect  and  Unusual  Causes.— 1.  Xasal  ( 'a  n'/iex.— The  va- 
rious forms  of  rhinitis  (hypertrophic,  atrophic,  and  vasomotor),  spurs 
and  deviations  of  the  septum,  nasal  polypi,  and  the  irritation  of  dry 
crusts  may  be  responsible  for  cough.  In  such  cases  sensitive  areas 
are  found  by  the  probe,  irritation  of  which  proiluces  cough,  and  the 
application  of  cocaine  to  the  same  areas  will  relieve  it. 

2.  Pharijnr. — Postnasal  adenoid  or  lymphoid  growths  and  the 
collection  of  thick  mucus  in  the  same  locality,  acute  or  »-hronic 
pharyngitis  (follicular,  atrophic,  or  liyi)crtr<)])liic),  leptothrix,  papil- 
lomata,  elongated  uvula,  and  paralysis  of  the  palate  or  pharynx  may 
give  rise  to  cough.  In  children  a  tougli  coming  on  at  night  during 
recumbency  may  be  due  to  the  tri<"kling  of  a  free  mucous  secretion 
into  the  larynx  from  tlic  postnasal  s]ta((',  or  to  enlarged  tonsils  or 
long  uvula  touching  tiie  pharyngeal  walls. 

3.  Timyue. — Enlargement  of  tlic  lingual  tonsil,  which  lies  in  the 
space  between  i\w  root  of  the  tongue  and  the  (•i)iglottis  (the  glosso- 
epiglottic  fossa),  is  the  cause  of  a  nunilxT  of  reported  cases  of  obsti- 
nate cough,  tlie  cough  disappearing  when  the  swelling  was  reduced. 

4.  Kdi: — Hy  the  auriculo-temjwral  branch  of  the  fifth  nerve  an 
irritation  may  be  conveyed  whicii  will  cause  cough,  as  in  that  whicOj 
results  from  probing  or  syringing  of  the  ear,  or  from  the  presence  of 
inii)acted  wax  or  foreign  bodies. 

5.  MisreHiincous  ('(tusfs.—  (.\m<f\\  may  signify  ])ressure  effects 
from  enlarged  bronchial  glands,  mediastinal  tumour  or  ab.scess, 
thoracic  aneurism,  or  caries  of  the  dorsal  vertebra'.  It  is  a  not  infre- 
(|uent  symptom  of  cardiac  disease,  such  as  dilatation,  iiyi»ertrophy, 
and  valvuhir  lesions.  "  Stomach  cough  '*  is  found  at  times  in  the 
8ul>jects  of  chroni<'  gastric  catarrh,  due  most  ])robably  to  the  low 
grade  of  accompanying  pharyngitis. 

i: 
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"  Liver  cougli "  may  occur  as  a  symptom  of  enlarged  liver  in  con- 
sequence of  pressure  against  the  diapliragm,  or  in  connection  with 
hepatic  abscess,  hydatids,  gallstortes,  pcrilieputitis,  and  suLfphrcnic 
abscess,  presumably  from  irritation  or  iuv<jlvcmcnt  of  the  diaphrag- 
matic pleura.  lu  a  case  of  multiple  hepatic  abscesses  observed  by 
me,  and  which  came  to  autopsy,  each  chill  heralding  the  formation 
of  an  abscess  was  accompanied  by  a  violent  paroxysm  of  cough.  An 
enlarged  or  inflamed  spleen  may  for  similar  reasons  give  rise  to  cough. 

Habitual  cough  may  be  incident  to  occupations  which  involve 
the  inhalation  of  dust  or  irritnting  fumes,  and  is  not  iMfrefjuent  in 
excessive  tobacco  smokers.  The  loud  "  burking  "  cough  of  puberty 
occurs  muinl}'  in  boys  of  neurotic  family  utliliations  (Clauk).  Denti- 
tion in  infants  and  an  intlameil  tooth  in  older  persons  will,  it  is  said, 
produi'c  sudicicnt  transferred  irritation  to  cause  a  cough.  It  has 
been  stated  that  the  cough  of  hysteria  sounds  as  if  it  was  intended 
to  attract  attention,  .\ispiration  of  a  pleural  exudate  will  often  cause 
a  somewhat  violent  tit  of  rouf^'hing.  Finiilly,  cough  has  been  at- 
tributed, perhaps  upon  inadequate  cvideiKe,  to  irritutmn  from  dis- 
ease of  the  uterus,  ovaries,  mammary  glands,  or  testicles. 
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SPUTUM   (INCLUIUNG    HAEMOPTYSIS)   AND   ITS  GROSS 

CHAHACTEHS 

TriK  nuked-eye  exuniinutiou  of  the  Bptitnni.  is  made  with  refer- 
ence to  its  rjuantity,  conisistence  and  apparent  composition,  colour, 
and  odour.  The  microscopic  examinatioti,  which  with  reference  to 
parasitic  diseases  is  more  inipartaiit  tiiun  tlic  nKU'rosi'0[jic,  is  dealt 
with  elscwiiere  (Index — Sputum,  microscopic  exiiniination  of). 

Seantif  or  Ahseuf  Spututn. — A  small  amount  of  sputum  is  expec- 
torated in  I  lie  iirst  stage  of  acute  bronchitis  anil  asthma,  and  in 
laryngitis  and  pIcuriBV.  In  children  under  the  age  of  seven  yeara 
the  sputum  is  usually  swallowed  and  does  not  appear. 

Abnnihtut  A'/;h/(/<;j.— .\lmost  the  only  important  diagnostic  evi- 
dence from  the  quiiiitity  of  .sputum  relates  to  tim  cases  in  which  a 
large  amount,  particidarly  if  it  be  purulent,  is  expe<'torated  in  a 
brief  tinre.  In  such  cayes  a  su.^ipicion  may  be  entertained  of  tlie  ex- 
istence of  phthisical,  gangrenous,  or  actinomycotir  cavities,  or  a 
bronchiwfii.'<is ;  or  the  rupture  into  a  bromhiis  of  an  empyema,  ab- 
scess of  tile  huig.  liver,  (jr  kiihiey,  or  a  subphrenic  abscess. 
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Watery  or  serous  sputum,  which  may  be  blood-stained,  occurs  in 
palmonary  oedema  and  the  catarrhal  form  of  influenza.  A  thin  and 
watery  expectoration,  partly  regurgitated  and  partly  hawked  up, 
sometimes  in  considerable  quantity,  is  an  occasional  symptom  in  the 
gastric  disorders  of  neurotic  elderly  people. 

Viscid  Sputum. — A  thick,  viscid,  gelatinous  sputum,  adhering  to 
the  container  even  if  the  latter  is  inverted,  is  somewhat  characteristic 
of  lobar  pneumonia,  but  may  occur  also  in  phthisis,  pertussis,  and 
broncho-pneumonia. 

Mucous  Sputum. — A  diffluent,  clear  sputum,  resembling  egg  al- 
bumen and  composed  mainly  of  mucus,  is  observed  in  the  early  stages 
of  pneumonia,  bronchitis,  and  phthisis  pulmonalis,  at  the  termina- 
tion of  an  asthmatic  attack,  in  developed  pertussis,  and  pharyngitis, 
laryngitis,  measles,  influenza,  and  emphysema. 

Muco-purulent  Sputum. — A  mixture  of  opaque  yellowish  streaks 
of  pus  with  mucus  constitutes  this  variety  of  sputum.  It  is  noted 
toward  the  end  of  measles  aftd  pertussis,  in  resolving  pneumonia, 
phthisis,  and  subacute  or  chronic  bronchitis. 

Purulent  Sputum. — Sputum  composed  purely  of  pus  is  of  infre- 
quent occurrence,  and  when  found  is  indicative  of  the  rupture  into 
a  bronchus  of  an  abscess  of  the  lung,  liver,  or  kidney,  or  a  subphrenic 
abscess,  or  purulent  pleurisy.  An  opaque  yellow  sputum,  consisting 
very  largely  of  pus,  is  found  with  bronchiectasis,  phthisical  cavities, 
broncho-pneumonia,  and  in  chronic  or  the  later  stages  of  acute 
bronchitis. 

Frothy  Sj)utum. — Sputum  containing  numerous  small  air  bubbles 
may  be  noted  in  bronchitis,  broncho-pneumonia,  and  emphysema, 
but  its  most  important  association  is  with  pulmonary  oedema,  in 
which  case  it  resembles  water  made  frothy  with  soap. 

Nummular  Sputa. — If  upon  being  deposited  in  water  certain  por- 
tions of  the  sputum  sink  to  tlie  bottom,  because  airless,  and  assume 
a  button-shaped  or  coinlikc  form,  it  is  said  to  indicate  chronic  bron- 
chitis, or  bronchiectatic  or  phthisical  cavities. 

Rusty  Sputxim. — A  viscid,  rusty  sputum  is  generally  indicative  of 
a  lobar  pneumonia,  but  it  may  also  be  found  in  acute  tuberculo-pneu- 
monic  phthisis,  and  in  some  forms  of  pyaemia. 

Prune-juice  Sputum. — Expectoration  of  material  resembling 
prune  juice,  the  coloiir  being  due  to  altered  blood,  is  witnessed  late 
in  the  adynamic  and  septic  forms  of  lobar  pneumonia,  and  in  gan- 
grene or  cancer  of  the  lung. 

Currant-jelly  Sputum.— ^ytwixxm  of  this  character  is  found  in  can- 
cer of  the  lung,  and  has  been  reported  as  one  of  the  manifestations 
of  hysteria. 
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Bluck  Sjiulum. — Sputitlii  uf  u  lilm-k  or  bliirk-specklt'd  appearance 
is  found  iu  persons  wlio  huve  iuhaleil  snioko  or  ooiil  dust  for  long 
periods,  and  is  snnietiines  present  in  ^anjjrrne  of  the  lung. 

}'vll()u*  iir  (I'rcen  iSj/iiiuni. — Tiiis  may  In'  cuusi'd  by  an  abscess  of 
tin-  liver  vvldcli  has  ruptured  into  a  bronohua  (Lilo  pigment),  or  in 
some  cases  of  piiennionia  (iiltered  hivmofilobir. )• 

Amhovij  Siitiri'. — A  dark,  broivuisli  spiitiiiu  is  iiidieiilive  oT  a  rup- 
tured anioebie  abscess  of  tlic  liver,  and  the  paraeites  imvy  be  found 
by  M  mieroscopic  examination. 

I'\'tiil  Spuluiii. — Au  otfensis'O,  bad-smelling'  expectoration  usually 
means  broneJiiectases,  gangrene  of  the  lun^,  pbtbisioul  cavities  con- 
taining-decomposed  material,  pulmonary  aetincjniycctsiKi,  or  au  enijiy- 
enia  or  ,sub])!treTU(!  abscess  iliMcluirfiing  into  a  l)r(jnehiis. 

Spnlntii  contuiiiintj  shreds  or  casfK  may  be  noted  in  plustie  bron- 
chitis, diphtheria  (espo<'ialiy  of  the  larynx),  and  rarely  in  pneumonia. 
L'a.sts,  unless  large  and  braticliing,  arc  more  apt  to  be  foninl  liuring 
the  microscopic  examination.  Suspicious  masses  should  be  lloated 
in  water  and  unravelled  with  needles. 

I)lw>d-!t!rmkal  Sptitnm. — Sputum  more  or  loss  streaked  with  blood 
may  be  due  to  tlic  arts  of  the  nuUiiijrerer  (woumling  gums  or  cliceki^), 
to  violent  vomiting  or  coughing,  .s])ougy  guniis,  oroelcd  tonsils,  and 
slow  leakage  from  an  aortic  aneurism  through  a  small  opening  in  a 
bronchus.  It  maybe  present  as  n  8ct|iud  of  luvmoptysis  and  in  can- 
cer or  idnsceKs  of  tlie  lung,  acute  brouobo-pnrunifHiia,  cuipbysenui,  and 
phistic  bronchitis.  If  the  blood  is  dark  ii  may  bo  due  to  pulmonary 
infarcts.  Most  commonly  it  is  found,  lasting  for  days  or  weeks  at  a 
time,  in  the  middle  s<tage  of  pulmonary  plithisis, 

Hsemoptyais. — In  order  to  constitute  liaenioptysis  an  ap]>reci- 
able  amount  f>f  pure  or  nearly  pure  blood  must  be  spat  out,  not 
merely  sputum  streaked  or  stained  with  blood.  The  amount  nniy  be 
small  ami  continue  for  several  days  or,  as  with  the  rupture  of  iin 
aneurism,  sufficiently  large  to  cause  death  in  a  short  time. 

Large  and  ra]>idly  fatal  ha'nioptysis.  fortunately  a  rare  oecurrence, 
is  almost  invariably  due  either  to  a  ruptured  amniri.HUi  or  to  the  ero- 
sion of  a  vessel  of  considerable  size  in  a  large  phthisical  cavity. 
Lesser  hemorrhages  are  caused  for  the  most  part,  in  the  order  of 
frequem-y,  by  pulmonary  tuberculosis,  disease  of  the  heart,  ami  dis- 
ease of  the  blood  vessels. 

There  may  be  premonitory  symptoms,  such  as  dyspnoea,  cough, 
and  substernal  soreness  or  oppres^sion.  but  in  many  cases  it  occurs 
without  warning.  A  tickling  sensjition  is  felt  in  the  larvux,  and, 
•with  a  slight  cough,  warm,  salty  blood  fills  the  mouth.  Af  t«r  the 
hemorrhage  has  ceased,  sputum,  blood-stained  or  containing  .■'mall 
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dark  clots,  may  be  expci-toriitod  for  several  iluys.  If  the  iinioiuit  of 
blowl  is  small,  tlie  iiiiititiliiitt'  syrnptouiti  are  siiiipty  those  due  to  the 
meutal  shock  and  perturbation  wliiili  usually  alleiid  the  attack ;  if 
large,  the  evideiu;es  of  acute  internal  hemorrhage  (tj.  r.)  are  present. 

It  is  necessary  to  exoluile  the  nose,  pharynx,  larynx,  and  buccal 
cavity  as  the  sources  of  the  bhunl  by  a  careful  exaniiiujtian  fiu*  vari- 
cositios,  erosions,  and  ulcerations,  as  well  as  spongy,  bleeding  gums, 
IIa?mopty&is  has  been  caused  by  bleeding  varicose  veins  of  the 
lingua!  tonsil  (Kinnk  itt). 

The  giwtric  origin  of  the  hemorrhage  may  be  eliniinattil  by  noting 
that  the  blood  is  coughed  up,  is  bright  red,  frothy,  and  alkuHne.  On 
auscultation  of  tiie  chest  bubbling  rales  nuiy  be  (U'lecU'd,  atul  llie 
sputa  are  tinged  with  blood,  while  j^ubsefjuciitly  turry  stunis  uri'  fx<'i|>. 
tional.  The  patient  is  usually  able  to  slate  vJu'tlicr  ihe  blood  is 
coughed  up  or  voinited. 

The  caiiKi's  nf  hn-moplifsis  are  as  follows  : 

(1)  I'ttlmonarif  Disease. — In  the  nuijiirity  of  cases  ha-moptysis  is 
due  to  pulmonary  tuberculosis.  It  may  be  the  lirst  oljvious  symjv 
tom,  in  which  case  it  conies  from  a  congested  area  of  the  brunchial 
mucous  membrane,  and  the  umoiint  lost  niaj'  bo  very  considerable, 
but  practically  never  lethal.  In  cases  which  subseijuently  rk-vebtp 
nnmistakable  signs  of  the  disease  tlier-  can  be  no  doubt  that  tuber- 
cles were  present  at  the  time  of  the  hemorrhage.  If  the  luTsruoptysis 
comes  on  at  an  advanced  period,  especially  if  cavities  exist,  it  may  be 
dne  to  the  erosion  of  a  vessel  of  eoTisiderablo  size,  and  prove  fatal. 
Small  recurring  pulmonary  bleedings  may  be  present  for  considerable 
periods  in  cases  of  (^uicsfent  or  arrested  titbrrculosis.  Small  liictuinv 
tyses  may  occur  in  the  initial  stage  of  lubar  pncunioni.! :  und  either 
small  or  large  in  bronchiectasis  an<l  abscc^ss,  gangrene,  or  cancer  of 
the  lung.  It  not  irifriMineiitly  attends  the  expulsion  of  the  casts  in 
plastic  (tibrinoufi)  bronchitis,  or  may  be  a  preliminary  syraplom  of 
the  attack.     It  has  also  oceurreil  with  emjdiyscma. 

{'i)  Cariliac  Dhvuse. — A  nut  uncumnion  ca.ise  of  hiKmoptysis,  usu- 
ally small  and  recurring,  is  pulmomiry  venous  obstruction  arising 
from  valvular  disease  of  the  heart.  As  a  rule  it  occurs  late  in  the 
Course  of  the  disease,  except  with  mitral  stenosis,  in  which  it  nniy  be 
an  early  symptom.  It  is  due  to  the  rupture  of  small  veins  or  leakage 
from  an  engorged  mucous  mend^rane,  It  n>ay  be  due  to  cardiac 
hypertrophy,  especially  that  associated  with  rlironic  nephritis  nnd 
arteriosclerosis  involving  the  Itranrhes  of  the  puhnotnary  artery. 
Small  haemoptyses  may  also  be  caused  by  pulmonary  infarction  occur- 
ring with  valvular  disease  and  arising  from  embolism  or  thrombosis. 
If  the  infurcted  area  is  large  and  in  the  usual  site,  consolidation  and 
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broiH'hittl  breittliing  may  be  found  in  one  of  tlie  Iuwlt  lubus.     If  the 
embolism  is  septic,  iibscess  or  guiigrojie  may  follow. 

(tS)  Vttgriilar  Dii^i'a.se. — A  lurgt'  ami  aliiutst  imiiu'diiiti'ly  fatal 
htenioptysis  miiy  bo  due  to  the  rupture  of  si  tbonicie  or  iiuioniiiiate 
aneurism.  Ou  the  other  baud,  slight,  continued  spitting  of  blood 
may  bo  the  result  of  ii  sTiinll  opening  from  an  aiiiurism,  or  the  ooziTig 
of  blood  tlirough  tlie  fibrinous  layerH  of  the  anenrismal  siu*  into  u 
brouclius.  IlaBinoptysifi  alao  ocours  in  gouty  persous  over  fifty  years 
of  age  as  a  result  of  endarteritis  uffeeting  the  branches  of  tlie  pul- 
monary artery  (Ci.ark). 

(4)  IH.feanes  and  ('onditionx  of  the  Blood. — The  dispji^CB  of  the 
blood  which  are  liable  to  cause  hemorrhages  elsewhere  may  also  be 
rchpoiisilde  for  bleeding  from  the  lungs— i,  e.,  hiemupliilia,  purpura, 
Bcurvy,  k'UCffimia,  and  the  severe  ansemitis,  although  this  is  rarely  the 
case  with  the  last.  L'hola'niia  (jaundice)  Ims  been  known  to  produce 
it.  The  blood  dyserasiaa  of  the  severe  infections  may  give  rise  to 
broiicho-piilniunat'y  blet-ding,  as  in  typhus  fever,  typhoid  fever,  the 
hemorrliugie  type  of  variola,  and  the  exantlieinatu  in  general. 

(5)  MiscellaneouH  ('aitites. — There  are  cases  of  hfemoptysis  occur- 
ring in  young  persons  without  obvious  cause  and  not  followed  by 
pulmonary  or  other  disease.  The  third  leg  of  diagnosis,  i.  e.,  time, 
must  necessarily  decide  the  question  as  to  its  innocuous  nature  in  a 
giv«n  case.  In  hysteria  there  uniy  be  spitting  of  a  bloody  fluid  of  a 
pale-red  colour,  not  purr  blood,  which  comes  in  alt  probability  from 
the  mouth  or  pharynx,  and  its  occurrence  may  lead  to  an  incorrect 
diagnosis  of  phthisiB  pulmonalis.  On  microscopical  extimituition 
cylindrical  or  ciliated  epithelial  cells  are  absent.  There  are  un<jues- 
tionable  cases,  although  of  rare  occurrence,  in  which  the  inonatrual 
flow  is  rejdaced  by  periodical  hremoptyses — vicarious  menstruation. 
Mediastinal  tumours  by  jiressure  or  extension  may  have  blotid-.«pit- 
ting  as  a  symptom.  In  fliina  and  Japan  there  is  an  crulemic  hse- 
nioptysis  due  to  the  presence  of  the  disiomum  in  the  bronchial  tubes. 


SEf'TlON    XXV 
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1.  Shape. — A  short,  thick  neck  is  traditionally  associated  with  the 
apoplectic  habit.  A  long,  scrawny  neck,  with  a  [fnijeiting  larynx, 
fret|uently  coexists  with  the  ]«hthisiiioid  chest,  and  is  not  rarely 
significant  of  the  tulicrcuhuis  diaihesia. 


THE  NKCK  281 

2.  Rigid  Neck.— Rigidity  of  the  neck,  slight  or  marked,  may  be 
dae  to  disease  of  the  cervical  vertebrae,  as  in  caries  or  rheumatoid 
arthritis  affecting  the  cervical  vertebrae,  and  to  rheumatism  of  the 
cervical  muscles.  Inflammatory  disease  of  the  throat  accompanied 
by  painful  and  swollen  cervical  glands  may  interfere  with  the  free 
movement  of  the  neck.  Boils  or  carbuncles  (perhaps  diabetic)  are 
other  causes  of  inability  or  disinclination  to  move  the  neck.  (See 
also  Head,  abnormal  fixity  of.) 

3.  Prominence  of  Sterno-mastoids. — If  both  stemo-mastoids  stand 
out  in  unusually  bold  relief,  search  should  be  made  for  some  cause 
of  frequent  or  long-continued  dyspnoea,  such  as  bronchial  asthma, 
emphysema,  chronic  bronchitis,  or. cardiac  disease.  If  one  muscle  is 
prominent,  it  may  be  due  to  tonic  wryneck,  congenital  thickening  or 
tumour  of  the  muscle,  a  cyst,  or  a  tuberculous  abscess. 

4.  daviole. — Localized  enlargements  upon  the  clavicle,  resem- 
bling the  callus  resulting  from  fracture,  if  occurring  in  adults  in  the 
absence  of  trauma,  are  probably  syphilitic  nodes. 

Swelling  or  tumefaction  above  both  clavicles  is  most  commonly  due 
to  emphysema,  the  enlarged  apex  rising  abnormally  high,  and  to  myx- 
ofidema,  or  mediastinal  tumours ;  above  left  clavicle  to  pressure  of  aneu- 
rism on  left  innominate  vein.  An  inflammatory,  brawny  swelling  may 
indicate  perforation  of  the  esophagus  (malignant  disease  or  ulceration). 

5.  Thyroid  Gland. — Enlargement. — A  tumour  in  close  relation  with 
the  trachea,  and  moving  with  it  during  the  act  of  swallowing,  is  an 
enlarged  thyroid  gland.  The  enlargement  is  usually  greater  on  one 
side.  The  presence  or  absence  of  induration,  fluctuation,  pulsation, 
or  systolic  thrill  (and  murmur)  must  be  determined. 

If  fluctuation  is  found,  it  is  in  all  probability  a  fibrocyst  (simple 
goitre),  or  very  rarely  an  abscess  of  the  gland.  If  pulsation,  thrill, 
and  murmur  exist  and  the  enlargement  is  unequal  and  varying,  the 
associated  symptoms  usually  will  be  found  to  declare  it  a  case  of  ex- 
ophthalmic goitre  {q.  v.).  If  the  pulsating  enlargement  is  on  the 
right  side,  the  possibility  of  its  being  either  an  innominate  aneurism 
or  a  dynamic  (neurotic)  pulsation  should  be  remembered.  A  solid, 
hard  enlargement  is  usually  a  simple  goitre,  but  may  be  due  to  ade- 
noma, cancer,  tuberculosis,  or  gumma  of  the  gland. 

The  thyroid  sometimes  enlarges  during  menstruation,  returning 
to  the  normal  size  during  the  interval.  Tumours  or  aneurism  in  the 
root  of  the  neck  and  behind  the  sternum  may  cause  thyroid  swelling, 
pressure  hindering  the  return  circulation  from  the  gland. 

Atrophied  Thyroid. — An  unusual  depression  in  the  location  of 
the  thyroid  gland,  owing  to  its  atrophy,  is  found  in  myxcedema  and 
cretinism  (congenital  or  sporadic). 
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6.  Trachea  and  Larynx. — luspiraionj  ihsrent  of  tlio  larynx  is  seen 
in  all  cninliiioHs  wliicli  pivo  rise  to  hiryni^'oul  sti'iiosiH  niul  ii»  extt'ii- 
sive  inilninn.iry  collapse  or  rnn.-^oliiliitidti.  hronehial  astlitiiu,  lunl 
laboured  lircathing  in  grciuTiil.  Occnrrint;  in  patients  who  are  orili- 
cally  ill  it  is  usuiilly  of  bad  *>nH'ti. 

Hispbtrrmrnf  nf  the  irnrhi'o  to  one  sido  or  (lie  othtT  niuy  bo  duo  to 
tbnracic  aiRHirisin,  mediastinal  tiiniours,  or  chronic  liiiroid  phthisis. 
In  the  liitter  case  it  is  drawn  to  the  affected  side  by  the  shrinking 
lan«(.     Aneurism  of  tbo  innoitiinat*-  pushes  it  to  the  left. 

Trarhiii^ iiunjinif  ia  considered  a  valnahle  (not  pat liosjnoinonic) sign 
in  suspected  thoracic  aneurism.  It  depends  upon  the  fact  that  the 
arch  of  the  aorta  curves  back  over  the  left  broiicha.-».  am]  if  an  sinen- 
riamal  dilatation  of  the  iircli  is  present  eiicli  .'^ystolJe  di.stenlion  of  the 
ves.^cl  presses  down  upon  the  bronchus,  thereby  juilling  the  trarheu 
downward.  To  determine  its  presence,  stand  behind  the  ])atient. 
Let  him  dose  his  nioiiih  tmd  raifie  hifl  chin.  The  tips  of  the  fore- 
litifiers  are  then  placed  firndy  upon  either  side  of  the  cricoid,  press- 
ing upward,  when,  iC  a  downward  tng  is  present,  it  will  be  detected. 

7-  Enlarged  Lymphatic  Glands  of  Neck— If  the  lymph,  ws  it 
passc!  tiii'Mi^h  the  lytripb  {glands,  eontain.s  toxic  or  infective  material, 
oilher  from  simple  infianinuit  ion,  spectlie  bacterial  infection,  or  malig- 
nant disease  of  tho  parts  from  which  it  comes,  the  glands  enlarge. 
The  glands  of  the  n<'ck,  because  of  the  manifidd  varieties  of  disea.se 
which  may  occur  in  tiieir  tributary  rcgioii.'i,  are  fre*iuently  found  to 
be  enlarged,  especially  in  children.  In  tho  large  majority  of  cases 
the  enliirgement  is  an  Hcute  simple  inlhmimatton  terminating  in 
resolution,  sunu'times  in  suppuration.  Next  most  freipu-jit  is  tuber- 
culous or  syphilitic  enlargement.  Finally,  the  increase  in  size  nmy  l»e 
duo  to  the  hyperplasia  (lyni]ilion?a)  of  h'ucnMTiiu  and  Mo<lgkin's  dis- 
ease,  or  to  a  ncoplasjo  (esjieeially  <-ancer)  secondary  to  a  focus  else- 
where. 

Kor  diagnostic  purposes  it  is  necessary  to  note  the  locution  of  the 
enlarged  glands,  whether  the  enlargement  is  acute  or  of  long  stand- 
ing, their  consisteiu'C  (hard  or  lluc(uating),  and  if  lliey  are  well  dc- 
linod  or  matted  together.  According  to  the  location  of  the  enlarged 
nodes  various  regions  should  be  examined  for  the  presence  of  a  causa- 
tive disease  (see  Fig.  fi5). 

{a)  The  upper  rlerp  rcri'iral  glands,  behind  the  ramns  and  at  the 
angle  of  the  jaw,  become  acutely  swoUimi  and  painful  to  a  varying 
degree  in  diphtheria,  follicular  tonsilitis,  scarlet  fever,  measles, 
rotheln,  varicella,  rosettlu  and  variola,  as  well  as  in  erysipelas,  glan- 
ders, pertussis,  suppurative  tonsilitis.  and  retropharyngeal  abscess. 

Chronic   enlargement  of  the   deep  cervical   glands,  if  they  are 
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matted  togetlicr  and  tend  to  suppnruto,  nmy  he  tiiljerculous;  if 
sm>ill  and  non-snppiiratiiig,  sypliilili^' ;  if  larj^'o,  separate,  non-siip- 
piirating,  and  forminfr  a  part  of  siniilur  exti^nsive  cliaugcs  elsewlierc, 
llodgkiii's  diamso;  rarely  leucipniic;  perhaps  a  seoondary  malignant 
growth,  pjirticiihirly  a  «efjiience  of  gastric  cancer  and  «ornfctimcs  tho 
only  palpable  evidence  of  the  existence  of  the  latter.  Septic  car  dift* 
ease  and  carious  teeth  may  also  cause  some  etilargemeuts  here. 
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Pill.  rtS. —  Diii4rriiin  nhowitiu  the  vnri"UH  )rruU[»  of  it'i'iil"  iu  Lliu  Ju-u<l  uiiU  imok  uliJ  llie 
nti;ii>lix  wliicli  sliuuUl  l>u  cxuiiiiunl  to  dUcuvur  u  vuuov  lur  clilurj^einulit  of  |iMitiirulur 
groa|<s. 

{b)  The  pnrnful  h/mph  nndes,  overlying  and  in  the  substimre  of 
the  parotid  gland  in  front  of  the  ear,  are  enlarged  in  intkininatory  or 
other  disease  of  the  upper  pharynx  and  skin  of  the  face. 

(c)  The  poxfi'n'or  auri/uhtr  glands,  pnrticnlarly  those  lying  under 
the  upper  extremity  of  the  trapezius  (oceijiital),  may  become  en- 
larged U8  a  result  of  sypliilis  or  from  cutjineous  disease  of  the  poste- 
rior portion  of  the  sealji.  The  superficial  cervical  group  lying  above 
18 
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the  clavicle,  between  the  storuo-niastoiil  and  trapezius,  becomcB  swol- 
len in  cutiiueous  diseaso  of  tlie  face,  neck,  and  external  ear. 

[if)  Tiie  mibmnxiUary  ffraiip,  and  sonietiiiies  tlie  sfijirahi/oui,  are 
enlarged,  because  of  carious  teeth,  stomatitis,  syphilis,  mumps,  rose- 
ola, diphtheria,  and  csancer  of  the  lower  lip  or  anterior  portion  of  the 
tongue. 

8.  Condition  of  the  Arteries  in  the  Neck. — (w)  Puhation,  abnor- 
mally vihible  or  violent,  of  the  carotids  may  be  due  to  a  variety  of 
causes.  It  occurs  as  the  result  of  exertion  or  excitement.  It  may 
be  most  violent  in  amumia  and  large  hemorrliages.  It  is  seen  in  the 
atheromatous  vessels  of  elderly  people,  in  aneurism  and  in  the  ex- 
tremely rare  cases  of  obliteration  of  the  descending  aorta.  It  may 
be  a  symptom  of  left  ventricuhir  liypertrophy  and  aortic  rcf^iufjita- 
tion.  It  is  an  occasional  concomitant  of  fevers,  particularly  sun- 
stroke and  the  early  sta^^e  of  variola.  It  is  not  inrrcfpieiU  in  the 
cerebral  apoplexies.  Finally,  it  may  be  a  manifestation  of  exoph- 
thalmic goitre  or  be  of  neurotic  origin,  the  vessel  walU  apparently 
])0.ssussing  an  unnatural  ehiaticity  (tlynami(!  pulsation). 

In  the  majority  of  cases  excessive  carotid  pulsation  may  be  attrib- 
nteJ  to  one  of  four  causes — atheroma,  ana'mia.  aortii/  rcijurpitation, 
or  a  general  neurosis  (neurustheuia,  hysteria)  attended  by  other  evi- 
dences of  vasomotor  iustubility. 

{/i)  f^vJ.safuni  in  the  fjnaft'riwl  nnfrh  is  sometimes  found  as  a  nor- 
mal ciJiidition  in  old  people.  Like  excessive  tlirobbinj^  in  the  carotids 
and  abdominal  aorta,  it  is  not  infrequently  of  ana;niic  or  neurotic 
oriariu,  in  this  case  affectinj^  the  itiuouiinate.  More  rarely  an  aneu- 
rism of  the  same  ves.sel  nuiy  be  responsible  for  it.  Pruvided  it  i.^  well 
nuirked,  it  may  be  due  to  an  aneurism  of  tlie  transverse  arch  of  the 
aorta.  As  a  rarity  it  is  caused  by  an  abnormal  origin  of  the  right 
subclavian  to  the  left  of  the  median  line  or  an  unu.>iually  large  thy- 
roidea  inia  artery.  Tiie  subcluvian  artery  sometimes  pulsates  with 
unusual  visibility  when  the  Inng  of  the  same  side  is  retracted  or 
extensively  consoliilatcd. 

£>.  Condition  of  the  Veins  in  the  Neck,— Tlie  jugular  veins  are 
sufficiently  large,  8U])erlicia!,  and  near  the  heart,  to  atlord  particular 
advantages  in  determining  the  condition  of  the  circwlation  througli 
the  right  heart.     The  right  jugulars  are  best  fitted  for  examination. 

It  is  desirable  to  observe  whether  the  jugular  veins  are  col- 
lapsed, distended,  or  pulsating.  If  distended,  the  external  jugular 
can  always,  and  under  ordiiuiry  circumstances  usually,  be  seen  (trav- 
ersing the  surface  of  the  sterno-mastoid.  Under  normal  conditions 
neither  the  internal  jugular  nor  its  bulb— i.  e.,  its  junction  with  the 
snhclavian  vein — can    be   seen.     Tiic   bulb  lies  directlv  behind  the 


^^^^^^^^^^^^                                                                                285        ^^1 
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^K          nous  swelling  or  pvdsation  is  most  marked  when  the  patient  is  re- 
^H         cnmbent. 

^H                (fl)  A  collap>ii>d  jugnhir,  the  vpin  remaining  permanently  more  or 
^H          less  empty,  even  if  pressure  irf  made  upon  it  just  above  the  elaviele. 
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is  significant  of  thrombosis  ot  tlie  laterul  shuis  (Fig.  66).  Sudflen 
diastolic  collapse  is  seen  in  extensive  adheaivt*  pericarditis  (sco  (f) 
below). 

(i)  Distended  or  engorged  jugulars,  without  abnonuut  imlsiitiou, 
arc  seen  during  the  iii;t  of  coughing,  or  when  the  glottis  is  cloeert  to 
facilitate  stniinitif^  or  lifting  efforts.  Aneurism,  e:!pceially  if  intnv- 
pericardial,  and  niodia-stiiml  tuni(>ur,  by  compressing  the  superior 
vetm  cava  or  innominate,  vein,  may  be  reHponsihle  for  pennatient 
overfulttess.  Tbo  various  causes  of  obstrueted  pulmonary  circula- 
tion, which  roay  ultimately  lead  to  tricuspid  regurgitation,  tend  to 
engorge  the  jugulars. 

((■)  liespinUiirij  .s well iiig  and  roUajisf  oi  the  jugulars  is  under  nor- 
mal conditions  so  slight  an  not  to  be  uppreeinble.  But  if  enporged, 
they  collapse  notieeably  during  inspiration  because  of  the  aspirating 
jwwer  of  tile  chest  cavity,  and  swell  during  expiration  wiicn  tho 
Buction  action  is  least.  This  phenomenon  is  seen  particularly  in 
asthma  and  emjihysenui.  It  is  inversed  in  indurative  mediastino- 
pericarditis,  because  of  the  obstruction  to  the  venous  llnw  due  to 
pulling  ami  bending  of  the  adherent  vena  cava  superior  by  the  act  of 
inspiration. 

{(1}  Pulsating  Jugulars.— If  i»ulsjitinu  of  the  jugulars  (Kig.  tj(j) 
is  observed,  it  is  absolutely  requisite  to  determine  its  relation  to  tho 
apex  beat — i.  o.,  is  it  presystolic  or  systolic — and  whether  or  not  it  is 
a  f'ommiiuicated  imjTulse  from  the  carotid  artery,  which  may  be  pres- 
ent when  the  vein  i.s  distended  or  the  artery  throbbing  violently.  The 
patient  should  be  requested  to  breathe  very  quietly  in  order  to  elimi- 
nate the  respiratory  oscillation,  if  present. 

Prpxiffttfilic  pithtttlinn  is  inn'i/ial  and  is  seen  in  nuniy  heidthy  indi- 
viduals, especially  when  recumbent,  as  an  undulation  or  flii'ker  at  the 
root  of  the  neck.  It  is  caused  by  the  auricular  systole  giving  rise  to 
a  back  wave  wJiich  stops  at  the  valve  situated  just  above  the  jugular 
bulh.  It  may  be  unusually  niarked  in  autemia  and  in  the  rare  condi- 
tion of  tricuspid  stenosis  if  the  patient  is  in  the  upright  position. 

Si/stolif  intl.xnfion  is  Hynchronous  with  the  ape.\  lieat  and  is  patho- 
logical. It  is  almost  invariably  due  to  regurgitation  througli  an 
incompetent  tricuspid  valve.  If  tho  valve  in  the  internal  jugular 
remains  competent  the  pulsation  is  seen  only  in  the  jugular  bulb,  but 
uniler  these  cirenmstanees  the  vein  is  usually  sufficiently  distended  to 
render  this  valve  unable  to  close  and  tho  systolic  pulsation  extends 
upward  into  the  neck. 

Sphygmngraphic  tracings  from  t!ie  jugular,  both  in  health  and 
disease,  e.Kliibit  certain  undulations  and  variations  for  which  a  jier- 
foctly  satisfactory  explanation  has  not  yet  been  reached.     The  dia- 
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gram  (Fig.  67)  shows  all  that  is  required  for  clinical  purposes — 
viz.,  the  normal  presystolic  impulse  due  to  the  auricular  systole, 
which,  if  tricuspid  regurgitation  exists,  does  not,  as  in  health,  termi- 
nate with  the  ventricular  systole,  but  is  immediately  followed  by 
a  greater  systolic  impulse  due  to  the  latter. 


NORMAL 

PRESYSTOLIC 

PULSATION 


AUR. 
SYST. 

VENTRICULAR 
SYSTOLE 

DIASTOLE 

Fio.  67.— Diagram  showing  the  presyrtolie  and  systolic  jugular  pulso. 


To  determine  that  the  venous  pulsation  is  systolic  the  finger 
should  be  placed  upon  the  vein  at  the  root  of  the  neck  and  run  up- 
ward so  as  to  empty  the  vessel.  If  there  is  no  regurgitation  the  vein 
refills  slowly,  the  blood  running  into  it  from  the  small  collaterals; 
but  if  the  tricuspid  and  ju;j;Hlar  valves  are  incompetent,  successive 
systolic  impulses  are  seen  rising  from  below,  and  the  vein  is  very 
shortly  again  distended  and  pulsating.  If  there  is  any  question  as 
to  the  pulsation  being  traTisniitted  from  tlic  neighbouring  carotid, 
the  finger  may  be  laid  upon  the  vein  midway  between  ear  and  clavicle, 
which,  if  the  pulsation  is  communicated,  will  cause  the  peripheral 
portion  above  to  become  more  distended  and  to  pulsate  more  strongly, 
while  the  lower  portion  collapses  and  pulsation  ceases.  But  if  the 
pulsation  is  in  the  vein  it  will  continue  as  before. 

Although,  as  stated,  a  systolic  venous  pulse  is  usually  indicative 
of  tricuspid  insufficiency  (relative  or  absolute),  it  may,  as  a  clinical 
curiosity,  be  due  to  a  patent  foramen  ovale  coexisting  with  mitral 
insufficiency,  the  regurgitant  current  passing  from  tlie  left  to  the 
right  auricle  and  thence  to  the  superior  cava  and  jugulars ;  or  to  the 
atill  rarer  case  of  a  thoracic  aneurism  communicating  with  the  supe- 
rior cava. 
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An  additional  rare  phenomenon,  which  simulates  systolic  venous 
pulse,  is  a  sudden  diastolic  collapse  of  the  jugulars  occurring  in  cer- 
tain cases  with  extensive  pericardial  adhesions,  the  walls  of  the  heart 
contracting  with  difficulty  because  of  the  adhesions,  and  springing 
suddenly  into  diastolic  expansion,  thus  aspirating  the  venous  contents 


SECTION  XXVI 
THE  EXTREMITIES 

There  are  certain  signs  and  symptoms  manifesting  themselves 
largely  in  the  extremities,  which,  with  some  exceptions,  have  been 
grouped  elsewhere  (see  Index)  in  order  to  avoid  unnecessary  repeti- 
tion and  promote  better  comprehension.  These  are :  Tremor,  spasm, 
contractures,  athetoid  and  choreic  movements  of  the  extremities, 
hemiplegia,  paraplegia,  monoplegia,  .wrist  and  foot  drop,  pain,  anses- 
thesia  and  its  varieties,  hyperaesthesia,  parajsthesia,  condition  of  the 
joints,  and  station  and  gait. 

1.  Nails. — (a)  The  bed  of  the  finger  nail  by  its  tint-  shows  excel- 
lently well  the  presence  of  general  cyanosis,  less  perfectly  the  exist- 
ence of  anaemia.'  It  is  said  that  if  pressure  on  the  finger  tip  com- 
pletely exsanguinates  the  nail  bed  not  more  than  50  per  cent  of 
haemoglobin  remains  in  the  blood. 

(b)  The  subungual  pulse,  an  alternate  paling  and  reddening  of 
the  nail  bed  corresponding  to  the  cardiac  systole  and  diastole  (capil- 
lary pulse),  is  sometimes  easily  visible,  but  often  requires  slight  pres- 
sure on  the  nail  tip  to  develop  it,  the  pale  area  produced  by  the  pres- 
sure reddening  with  each  pulse  beat.  It  is  seen  in  aortic  regurgita- 
tion, chlorosis,  anemia,  severe  hemorrhage,  and  other  conditions  in 
which  the  peripheral  arteries  are  quickly  filled  and  as  quickly 
emptied.  The  capillary  pulse  may  also  be  seen  by  pressing  a  bit  of 
glass  on  the  inner  surface  of  the  lip,  or  in  the  red  line  caused  by 
scratching  the  skin. 

(c)  A  transverse  groove  in  the  nails,  unless  due  to  traumatism, 
usually  indicates  a  recent  acute  illness.  The  growth  of  the  nail 
from  matrix  to  end  requires  about  f»  months,  and  a  rough  estimate 
as  to  the  date  of  the  illness  may  be  made  from  the  position  of  the 
groove. 

(rf)  Hard,  brittle,  and  longitudinally  striated  nails  are  found  in 
gouty  individuals. 

{e)  Malformation,  fragility,  and  dryness  or  cracking  of  the  nails 
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may  be  duo  to  injury  or  sjrphilis,  or  may  represent  trophic  defects 
resulting  from  nerve  injuries,  neuritis,  syringomyelia,  pulmonary 
03teo-arthropathy,  Raynaud's  disease,  and  scleroderma  affecting  the 
fingers.  Arrested  growth  of  the  nails  may  be  present  in  hemiplegia 
and  acute  infantile  paralysis.  It  may  be  demonstrated  by  spotting  a 
nail  on  each  hand  with  nitric  acid  and  comparing  the  rate  of  growth. 

(/)  ^  great  hypertrophy  of  the  nails,  mainly  in  the  lateral  dimen- 
sion, without  defective  structure,  has  been  described  {rnegalonychostx^ 
Keyes),  which  may  be  mistaken  for  acromegaly,  or  the  clubbed  fin- 
gers of  pulmonary  or  cardiac  disease,  or  pulmonary  osteo-arthrop- 
athy;  biit  they  lack  the  brittleness  and  striations  of  the  last,  the 
bone  changes  of  acromegaly  are  not  present,  and  there  is  no  long- 
standing disease  of  heart  or  lungs. 

{h)  Ecchymoses  and  ulcers  at  the  bases  of  the  nails  may  be  pres- 
ent in  victims  of  the  chloral  habit.  An  unhealthy  ulceration  of 
long  standing  around  the  nail  {onychia)  in  a  child  may  be  due  to 
syphilis  or  the  scrofulous  diathesis. 

(i)  An  indolent  sore  near  the  nail,  whether  indurated  or  not, 
with  enlargement  of  the  lymphatic  gland  above  the  inner  condyle,  if 
occurring  in  a  physician  or  other  person  liable  to  have  been  in  con- 
tact with  syphilis,  is  probably  an  initial  lesion. 

2.  Hand  and  Fiugers. — {a)  Tfie  sjxule  hand,  large,  coarse, 
thick-fingered,  with  broad  nails,  is  seen  as  an  evidence  of  myx- 
oedema,  in  which  the  enlargement  affects  mainly  the  soft  parts ;  and 
of  acromegaly,  in  which  the  enlargement  affects  the  bones  (Figs.  68 
and  60). 

(b)  The  rhtiv  hand,  also  called  ape  hand  and  main-eyi-griffe  (griffin 
hand),  is  a  deformity  which  occurs  in  conse(juence  of  paralysis  and 
atrophy  of  the  interossei  and  lunihrioal  musclfs.  Paralysis  of  these 
muscles  leads  to  a  dorsal  extension  of  the  proximal  phalanges  with 
Hexion  of  tlie  others,  and  when  atrophy  takes  place  tl)e  claw  hand 
results  (Fig.  70).  This  abnormality  suggests  the  existence  of  a 
neuritis  of  the  median  and  ulnar  nerves,  particularly  tlie  latter,  or 
j)rogres8ive  muscular  atrophy.  Similar  deformities  may  be  due  to 
amyotrophic  lateral  sclerosis  (the  sjiastic  form  of  progressive  muscu- 
lar atrophy),  syringomyelia,  and,  very  rarely,  the  adult  type  of 
chronic  anterior  poliomyelitis. 

(c)  Atrophy  of  the  muscles  of  the  hand  and  forearm  occurs  not 
only  in  the  diseases  just  mentioned,  but  also  to  a  slighter  degree  in 
cerebral  paralysis,  and,  in  consequence  of  disuse,  from  rheumatic  or 
gouty  affections  of  the  hand. 

(d)  Coldness  of  the  hands  and  feet,  with  or  without  a  tendency  to 
sweating,  if  persisting  for  weeks  or  months,  is  most  commonly  duo  to 
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whi-.-h  is  sometimes  neuritis,  in 
other  i:-a*"S  the  neuritio  form  of 
syrin^'.'iiiv-'.ia. 

(/"(  I  ;„'.',., I  tfntjtr*.  the  finger 

(■ntl>   h >!!iin:r  hun>ou:5   and  the 

V,  I  '^^vN     J  nails  niiK-li  curved  lonjriiudinally 

a?'-— >jS*«^S=i^^^y'^  *'**^  laterally,  are  seen  in   rondi- 

"^  ^^  tions  which  cause  lonp^continued 

congestion  of  the  i»eriphend  veins, 
8uch  as  congenital  malformation 
or  acquired  valvular  disease  of  the 
heart  in  children.   Prolonged  dysjv 
noea,  chronic  bronchitis,  cniphy- 
senia,  chronic  pulmonary  phthisis, 
old  and  extensive  pleuritic  adhe- 
sions, may  also  be  responsible  for 
this  «'haiijr<-   J"   s'hai't'-     A  similar  clubbing  is  present  in  pulmonary 
o-itf<wirthro|»iithy  (Figs.  7'i  and  7:J),  but  with  this  tliero  are  in  addi- 
tion enlar''em**nts  of  the  ends  of  the  bones  of  both  arms  and  legs. 


l-H..     71.  M'TVUIlV    'lilMilMC. 
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-!>:■-   I',    •■i-  •  ■    '     i.'.;i';4!ijo--  I'Fig.  74). 

'.uliiii;  in   \Mxr\  t'-         -   •    ,.  .    ..  i-.,r{  i-.  iii^- -i.  w  i-.j»iiient  of 

cnatoMs.  Trophic  chitnges  and  wasting  of  miiflclc«  may  be  fyreaent 
'.« tatk  an.  cxtvnt  aa  to  fn^c  a  cIom  reaemblanoe  to  the  hand  of 
(niRMBTe  tniuoulor  atrophy. 

Is  both  gout  untl  arthritis  deformans  the  fingers  may  he  deflected 
tMvd  the  ultuu*  eido  of  the  hand,  and  the  joint£  are  anchylosed  in 
QiyiBf  degree*.  The  dt-formilit's  restilting  fmm  one  may  closely 
nnaUe  tboee  uf  t  '-r  so  that  a  differential  diagnosU  may  be 

ililadt.     If  iUe  c^L .aces  found  ure  easily  recogniaed  as  tophi, 

<*  fvoTcd  to  be  aupb  by  their  sajierficial  seat^  or  by  ulceration  or 
iadrion  giving  exit  to  n  chalky  tn:itoriul,  the  gonty  nature  of  the 
Monntty  la  settled.      Otherwise   the  discriniiuatiuu  Ls  to  be  made 


.laiu.    Dniwiitjr  miklc  1<y  jn'nni'wion  ot'  I»r.  il.  K   lUll. 

by  the  hiatory,  and  the  preaenco  of  aasoclated  eym]noniH  and  joint 

igo«,  or  tophi  I'l.Hi'whpro — c  ij.,  i-ar  and  great  toe. 

UclM-rden's  nod*?*,  knohhy  cnliirgoments  of  the  proximal  ends  of 

tlM  Uinninal  phulangivi  (Fig*.  75  and  70),  may  also  be  thie  either  to 

ifoot  or  arthritiH  deformans.     Small  vesicles,  "  cralveye  "  cysts,  may 

form  over  the  tiodea. 

Jn  detenu iriiiig  the  ojcistenfe  of  enlarged  joints  it  must  not  be 
forgotten  that  atrophy  or  wiixting  of  the  soft  parts  may  cause  an 
•pfiareQt  irK'reuso  in  the  size  of  the  joints. 

(t)  A  fl^f^pd  finger  may  ho  due  to  the  contraction  of  a  scar  re- 
JDltlng  from  a  bunj  or  a  felon,  but  if  a  denKc  ridge  is  found  pass- 
tag  from  the  palm  to  Uie  finger,  not  of  traimiiitif  origin,  it  is  a  case 
of  Dupaytren'a  contraction  (of  the  palmar  fascia).     The  patient  la 


Fi'i.  lis.— Ctt-il  drawing  of  n<ymiul  hand  for  jMir| 
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neurastlicnic  conditioTis,  anemia,  chroiiic  digestive  disorders,  rheu- 
matio  or  gouty  tiffectiona,  and  cardiac  or  pulmonary  diseases  inter- 
fering with  the  circulation,  Sudilcn  or  trantsient  coldness  of  the 
extremities  is  observed  iu  nmuy  persons,  especially  those  of  u  nervous 
temperament,  under  excitement  or  anxiety,  as  well  us  in  sliook,  col- 
lapse, anginosc  attacks,  hemorrhages,  :ind  the  premonitory  {•hiUiiiess 
of  ricking  fever.  It  is  necessary  to  discriminate  hetween  acMud  lower- 
ing of  the  temperature  palpable  to  the  observer  and  a  subjective  scn- 
Buiion  of  coldness.     The  latter  is  a  para?sthesia. 

(f)  Ej'censire  xiceuliiif/  of  tiie  hands  may  l)e  due  to  hysteria,  pro- 
gressive muscular  atropliy,  bromidosis,  and  excessive  Icucorrluea. 

(/)  (r'los^j/  .^ihi,  smooth,  close  fitting  and  hairless,  is  an  evidenre 
of  nutritive  disturbance  caused  by  injury  to  a  nerve,  neuritis,  or 
affections  of  the  trophic  {Tntrca. 

((/)  A  red  or  waxy  fugitive  swelling  wliicii  docs  not  pit  upon 
pressure  is  i)robably  an  example  of  angioneurotic  oideitiii. 

{//)  A  waxy  or  (hisky  blue  eol- 
onr  of  the  fingers,  followed  per- 
haps l»y  areas  of  dry  gangrene, 
mil}'  be  caused  by  Iiayiuiud's  dis- 
ease, alcoliolic  neuritis,  k'prosy, 
or  frostbite.  If  painless  whitlows 
form  (Fig,  71),  it  will  come  under 
tlic  head  of  Morvau's  disease, 
which  is  sometimes  neuritis,  in 
other  cases  the  neuritic  form  of 
syringomyelia. 

((')  t'luhhfl  ftmferx,  the  finger 

XX  .  I  ends  becoming  Indbnus   and   the 

%        .  C\Ns^-5^s=^/  nails  much  cui've<l  longitudinally 

and  laterally,  are  seen  in  condi- 
tions which  eause  long-continued 
congestion  of  the  jwripheral  veins, 
such  as  congenital  malformation 
or  acquircil  valvular  disease  of  the 
heart  in  children.  Prolonged  dysp- 
ncea,  chronic  bronchitis,  emphy- 
sema, ciironic  pulmonary  plithisis, 
Ki".  "».— Monnn's  <i»<..ii»c.  old  and  extensive  pleuritic  adhe- 

sions, may  also  be  responsible  for 
this  change  in  shajie.  A  similar  clubbing  is  present  in  pulmonary 
oateo-arthropatliy  (Fig.s.  7^  and  7:i),  but  with  thi.s  there  are  in  addi- 
tion enlargeun^nts  of   the  ends  of  the  iMines  of  both  arms  and  legs. 
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geratcd  flat  foot  (pes  planus).  The  latter  is  quite  frequently  respon- 
sible for  a  painful  condition  of  the  heel  or  sole  of  the  foot  for  which 
gout,  rlicumatism,  or  other  causes  of  painful  feet  may  have  been 
held  responsible. 

Pes  calcaneus  (usually  with  valgus),  the  foot  being  drawn  up  to 
the  leg  by  contraction  of  the  extensors  and  everted,  the  patient  walk- 


Fio.  80.— Pes  varus. 


Fig.  81. — I'os  ciiloaiieiw. 


ing  upon  the  inner  side  of  the  heel  (Fig.  81),  is  one  of  the  unusual 
deformities  resulting  from  infantile  paralysis,  and  may  exist  in  con- 
nection with  spina  bi6da. 

(»■)  Kernig''s  Sign. — In  order  to  elicit  this  sign  the  thigh  must  be 
placed  at  a  right  angle  to  the  body,  the  patient  lying  upon  the  side  or, 
better,  ujwn  the  back.  The  same  object  can  be  accomplished  by  having 
him  sit  upon  the  edge  of  the  bed,  thighs  horizontal,  legs  hanging  ver- 
tically downward.  An  attempt  is  then  made  to  extend  the  leg,  tlr.is 
bringing  it  in  a  line  with  the  thigh.  If  meningitis  is  present,  it  will 
be  difficult  or  impossible  to  extend  the  leg  because  of  the  presence  of  a 
marked  flexor  contracture  (of  the  hamstring  muscles),  and  the  proced- 
ure is  often  painful.  In  delirious  patients  gentle  but  persistent  trac- 
tion must  be  used  before  the  muscles  yield  ;  but,  if  a  true  Keriiig's 
contraction  exists,  the  muscles  do  not  give  way  even  to  a  long-continued 
steady  effort,  and  if  the  patient  is  in  the  dorsal  position  the  pelvis  may 
generally  be  lifted  from  the  bed  without  causing  the  leg  to  extend. 

It  is  necessiiry  to  exclude  sciatica,  old  contractures,  disease  of  the 
knee  or  hip  joint,  myositis,  old  age,  prolonged  recumbency,  acute  eye 
diseases,  and  lesions  of  the  cerebellum  or  upper  motor  neurones.  This 
sign  is  present  in  from  80  to  90  per  cent  of  cases  of  meningitis,  or 
cerebro-spinal  fever.  With  the  reservations  mentioned  it  is  a  differ- 
ential symptom  of  value. 
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SECTION   XXVII 
THE  BACK 

The  back  should  be  examined  for  curvatures  of  the  spinal  column, 
prominence  of  spinous  processes  or  scapulse,  swellings,  and  stiffness. 
(For  pain  and  tenderness  in  the  back,  see  Index.) 

(a)  "KYphoaiB. — A  posterior  curvature  of  the  spine  with  the 
convexity  directed  backward  (kyphosis)  is  seen  in  many  elderly  per- 
sons, especially  in  the  dorsal  region,  and  it  forms  a  part  of  the 
changes  which  constitute  an  emphysematous  chest.  A  kyphotic 
condition  of  the  spine  may  be  present  in  a  rachitic  child  or  in  old 
or  young  persons  who  are  weakened  by  acute  or  long-continued  ill- 
ness. These  posterior  curvatures  are  to  be  distinguished  from  the 
more  or  less  sharply  angled  kyphosis  of  Pott's  disease  of  the  spine 
and  moUities  ossium  localized  in  the  cervical,  dorsal,  or  lumbar 
region.  In  some  patients,  children  in  particular,  there  is  a  some- 
what unusual  but  normal  prominence  of  the  7th  cervical  {vertebra 
pr&minens)  or  8th  and  9th  dorsal  spinous  processes. 

{b)  Scoliosis. — A  lateral,  in  reality  a  rotary-lateral,  curvature 
of  the  spine  (scoliosis),  with  prominence  of  one  scapula,  is  wit- 
nessed most  frequently  in  girls  from  8  to  15  years  of  age.  It  may 
indicate  unequal  length  of  the  lower  extremities  ;  the  habit  of  stand- 
ing habitually  on  one  leg  or  carrying  weights  on  one  arm  ;  muscular 
weakness  from  fever  or  anaemia;  and  general  debility,  congenital  or 
acquired.  Its  most  common  cause  is  rachitis.  It  may  also  result 
from  the  tilting  of  the  pelvis  in  old  Kciatica,  ])aralysis  due  to  anterior 
poliomyelitis  and  cerebral  paralysis,  and  moUitics  ossium.  It  is  not 
infrequently  encountered  as  a  result  of  the  contraction  of  one  lung 
after  a  pleurisy  or  an  empj'cma. 

(r)  Lordosis. — An  unnatural  curvature  of  the  spine,  with  the 
convexity  looking  forward  (lordo-sifi),  when  found,  is  usually  in  the 
lumbar  region,  and  is  indeed  an  exaggeration  of  the  normal  curve  in 
this  locality.  It  may  be  due  to  the  dragging  weight  of  pregnancy, 
ascites,  and  all  large  abdominal  tumours.  It  is  ai)t  to  occur  in  the 
course  of  pseudo-muscular  hypertrophy. 

(r/) .  Prominent  Scapulae. ^If  l)oth  scapuhe  are  abnormally 
projecting,  it  is  probable  that  the  patient  has  an  alar  or  pterygoid 
chest.  If  one  scapula  projects,  it  indicates  the  existence  of  lateral 
curvature  and  its  existing  causative  conditions  ;  or  paralysis  of  tiie 
serratus  magnus  on  that  side  (Fig.  8^).     If  the  left  scapula  projects. 
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it  is  po8siW_v  <lue  to  im  aneurism  of  tlic  urch  of  the  aorta  which  has 
biil^^Ltl  out  ihf  lijfl  iutiTsrupular  regioji. 

(«')  LumbajT   Bulging.— A  swelling  iu  the    posterior  htmhar 
region  on  one  or  the  other  aide  of  the  spinal  oolunui,  either  solid, 
Utietiiating,  or  edematous, 
may  bo  iltie  to   uKiliiiriiiiiTt 
tlLsease  of  the  kiihiey,  pyu- 
neplirosis  or  hydronephro- 
sis,   liydatida  of    the   kid- 
ney, perinephritie 
abscess,  or  an  al> 
scesa      coniieeteil 
witli  earies  of  the 
spine.    In  the  lat- 
ter ease    there   is 
usually  a  loexist- 
ing    anguliir    ky- 
phosis. 

(/)  Stiff  Back. -Stiff- 
ness and  hifk  of  nioldlity 
in  flexion,  extension,  and 
lateral  Uendingof  the  spine, 
with  or  vvithnitt  piiin  in  so 
doing,  riiiiy  he  r-au.'aed  hy 
niuscularrheuinaLisni(lntii- 
hiigo)  or  strain  of  tlic  Ijuck 

muscles,  arLliritis  derorniiius,  or  a  tonic  spasm  of  the  museles,  as  iu 
opisthotonus. 

Chrouie  stiffness  or  anehylosis  of  the  vertebral  rolunin  witiiont 
involvement  of  other  joints,  except,  perhiips,  those  of  the  tiip  and 
shoulder,  may  be  due  l»  injnrj',  I'ott's  disease,  chronic  or  giinorrlueal 
rhentnutisni,  paralysis  agilans,  artliritisdefornnms.  or  certaJTi  lah<>rioiis 
oci'upatinris.  Two  other  varieties  of  chronic  spoiiilylilis  have  been 
described,  which  are  believed  by  some  authors  to  be  siieiria!  lyj)es  of 
disease,  and  dependent  on  other  causes  tlian  those  just  mentioned. 

The  first  is  the  3o-<:aUod  spondylitis  rhiziuuelia  (SrurMi-Kix-MAKiK). 
Tlip  disease,  which  attacks  men  oidy,  at  or  lieynnd  middle  age.  begins 
usiudly  iu  the  hip  joints,  which  iteeoiuc  auchylosed.  the  ju'ocess  sub- 
seifuently  extending  to  the  spine  and  the  shonlder  joints,  very  rarely 
til  the  knee  joints.  The  spine  becomes  rigid,  ami  there  is  kyphosis 
(Kig,  .sil),  usually  not  very  nuirked.  The  dursul  and  gluteal  muscles 
are  Btropliieil.  luid  exostoses  are  found  upi»n  the  vertebra;  and  sacral 
bones.     There  is  but  little  pain  attending  the  process. 


S2. — l'uml)'>i»  III'  llu-  norrutus  iiiiikiiuh 
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111  tlio  scH'ond  type  (Hecittebew-Makik)  the  trmiblt*  begins  in  tlio 
Bpino,  whinh  beromes  unchylosed  and  kyphotic,  the  shoulders  stoop, 
the  head  i^  lowered  and  furricd  forward,  and  there  is  mnch  tntercus- 
tal  piiiii.  The  hip  trnd  shoulder  joints  are  slightly  if  at  all  iilTeeted. 
The  diseaso  is  often  hereditary. 

Dana,  who  hns  made  a  careful  study  of  tlie  subject,  btlieves  that 
these  two  conditions  arc  not  special  maladies,  but  that  the  first  is  a 
form  of  arthritis  deformans,  and  tho  eeuond  either  arthiitis  ilefor- 
nians  or  .syphilitic  meningitis. 

[f/]  SwellingB. — A  rounded  congenital  tumour  in  the  middle 
line,  especially  if  translucent  and  reducible,  and  associated  with  club- 
foot or  hydrocephalus,  is  a  spina  bitida.  Fluctuating  swellings,  cer- 
vical, dorsal,  lunibtir,  or  sacral,  may  bu  abscesses  in  connet-tion  with 
disease  of  the  vertebne  or  sacro-iliac  joint.  A  fatty  tuntour  (lipoma), 
unless  lobulatcd,  may  simulate  an  abscess,  and  require  asjiiration  for 
a  dilTerential  diagnositi.  .^n  unnsmd  case  seen  in  consullaticin  was 
that  of  a  suppurating  dermoid  cyst  anterior  to  the  sacrum.  The  pus 
worked  its  way  outward  through  the  greater  sacro-bciatic  foramen, 
causing  a  typical  sciatica,  for  which  it  was  mistaken  until  a  fluctuat- 
ing Kwelliug  appeared  in  the  buttock.  Two  radical  operittious  re- 
sulteii  in  recovery.  A  red,  brawny  swelling,  usually  in  the  cervical 
region,  discharging  pus  by  one  or  more  openiugs,  is  a  carbuncle,  and 
when  fou?ui  requires  an  examination  of  the  urine,  for  sugar. 


SECTION  xxvra 

THEORY    AND    PRACTICE    OF    PALPATION,   AUSCULTA- 
TION, AND   PERCUSiSIOX 

I.    PALPATION 

Pam'ATI(»N",  the  use  of  the  turlile  .sense  of  the  hand  and  fijigers, is 
an  indispensable  means  of  ohtaiidng  information,  Tlic  remarkable 
extent  to  wiiich  the  "educated  touch"  UKiy  be  developed  is  exemp- 
lified in  nuiuy  physicians. 

In  the  practice  of  palpation  caro  should  bo  taken  to  keep  the  nails 
short.  The  hands  should  always  be  warmed  before  touching  the  pa- 
tient. Neglect  of  these  ytoints  may  seriously  impair  the  usefulness 
of  the  practitioner.  All  rough  or  abrupt  pressure  should  be  avoided. 
The  hand  at  first  should  be  laid  flat  upon  the  part;  Inter  the  fingers 
and  their  tips  may  be  employed  to  determine  and  localiw  more 
accurately  any  discoverable  abnormality.  If  palpating  deep-seated 
organs,  or  if  there  is  a  large  amount  of  overlying  fat  or  fluid,  the 
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palpating  hand  may  be  asefully  re-enforced  by  pressing  upon  it  with 
the  other,  thus  sparing  the  palpating  hand  muuh  muscular  exertion, 
and  leaving  unimpaired  its  power  of  tactile  appreciation. 

WTien  palpating,  the  points  to  be  determined  with  reference  to 
the  part  or  organ  are  : 

Shape. — Rounded,  ovoid,  irregular,  nodular. 

Size. — Hazelnut,  almond,  English  walnut,  lemon,  orange,  fo'tal 
head,  etc. 

Consistence. — Hard,  soft,  edematous,  brawny. 

Movable. — Freely,  slightly,  with  or  not  with  respiration. 

Tenderness. — Slight,  marked,  dcep-seuted,  superficial. 

Fluctuation. — The  undulation  of  an  inclosed  fluid  produced  by 
the  pressure  of  the  finger,  and  appreciated  by  another  finger  placed 
on  the  opposite  side  of  the  inclosing  cavity. 

Fremitus. — Vibrations  originating  in  the  larynx  during  phomition, 
and  transmitted  through  the  trachea,  bronchi,  and  lung  substance  to 
the  surface  of  the  chest. 

J'ulsations. — Character  and  locality  noted. 

Thrill. — Vibrations  originating  in  the  heart  or  blood  vessels,  and 
transmitted  to  the  surface. 

II.    PERCUSSION 

(1)  Theory  of  Percussion.— If  any  portion  of  the  body  is 
sharply  struck  by  the  finger,  the  part  tapped  either  resounds  to  the 
impact  or  gives  out  a  dead,  non-resonant  sound,  like  that  residting 
from  percussion  of  a  mass  of  moist  clay.  Kesonanoe  ujwn  percussion 
shows  that  the  part  percussed  is  so  constructed  that  it  is  able  to  vibrate 
with  some  regularity,  whereas  a  noii-res(inant  (dull)  sound  is  due  to 
an  almost  entire  lack  of  such  power.  'Plie  term  "dear"  is  employed 
as  a  synonym  for  "  resonant.*'  Re>!onanee,  tliercfore,  has  some  of  the 
characters  of  a  musical  tone,  the  latter  consisting!  of  a  series  of  tmi- 
form  and  regular  vibrations,  while  the  dull  sound,  not  arising  from 
regular  vibrations,  is  teciinically  a  noise.  The  structures  of  the  body 
which  resound  when  percussed  are  the  bones  and  tlie  air  containing 
organs.  Bone  tissue  is  sunieiently  elastic  to  vibrate  when  struck. 
The  air  in  the  hollow  or  air-containing  viscera  vibrates  riiythmically 
when  percussed,  and  the  vibrations  are  increased  or  diminished  by 
the  degree  of  tension  of  the  containing  walls. 

Bone  (or  osteal)  resonance  has  a  chara(  ter  of  its  own — e.  p.,  per- 
cussion of  the  sternum  or  cranium.  As  there  are  wide  difTerences  in 
the  size,  complexity,  and  tension  of  tlie  air  cavities  in  tiie  organs 
containing  air  (stomach,  intestines,  lungs),  the  character  of  the  per- 
cussion sound  or  note  is  often  quite  distinctive.    The  stomach  cavity 
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is  large  und  simple,  and  emits  a  driimlike  (tympanitir)  snund,  whi]e 
the  luii^',  with  its  ('oiiiplii')ite<l  arraugenn'iit  nf  iiniltitiulinoiis  air  cells 
and  tubes,  atTords  u  laTcussioti  iiate  (pidiiiouary  resuiuinre)  the 
quality  of  which  is  easily  recognisable  l)y  cxperieneti.  There  is  little 
to  be  gained  by  the  recognition  of  osteal  resonance  except  to  avoid 
confusing  it  witli  air  resonanfe.  Praetieally,  percussion  is  cniploycil 
to  deterniiiie  whether  there  is  more  or  less  than  the  nornuil  amount 
of  air  in  an  air-containing  organ,  as,  for  instance,  in  emphysema  or 
consolidation  of  the  lung;  or  to  deJiinit  the  borders  of  adjacent  air- 
less and  air-coiitinniug  viscera— e.  g.,  liver,  lung;  or  contiguous  air- 
containing  organs— e.  g.,  lung,  stomach.  The  line  of  contact  between 
two  eoutiguous  airless  organs  can  not  be  located  unless  by  a  very 
slight  change  in  the  fjuality  of  the  sound,  the  dull  percussion  sound 
over  one  being  continuous  with  that  orer  the  other — e.  g.,  heart,  liver. 
One  also  detects,  by  lack  of  resonance,  the  possible  iuteriiositiou  of 
fluid  or  tissue  between  the  percussed  surface  and  ;ui  uiulcrlying  air- 
containirvg  iirgan,  as  in  picuiai  cITusion  or  tliickcuiiig. 

i'i)  Practice  of  Percussion.  — («)  Technic— The  plessor  or 
striker  may  be  a  small  lianinicr,  or,  as  is  contnionly  the  case,  a  linger 
may  be  used.  The  blow  may  be  received  upon  the  ih-itussci1  surface 
with  nothing  interposed  to  modify  the  stroke  (direi-t  or  ininiediato 
percussion),  or  a  pleximeter  may  be  enijdoyed  (indirect  or  mediate 
percussioM).  I'leximelcrs  arc  niailc  in  the  sliape  of  a  jiilitir  or  plate 
of  metal,  glass,  rubber,  or  celhiloid. 

With  regard  to  the  choice  of  metliods  it  ia  jiroliable  that,  as  in 
other  lines  of  work,  each  pra<:Liti(nicr  will  by  a  process  of  selection 
evolve  a  jnocedure  which  lits  licst  to  his  special  manner  of  work. 
Personally  the  middle  finger  of  the  right  hand  is  the  l>est  plessor, 
and  the  middle  finger  of  the  left  hand  the  best  plexinict<'r.  The 
finger  ple.ximcter  adajtts  itself  smoothly  to  the  surface  under  exami- 
nation and,  as  an  additioiutl  and  valuable  advantage,  is  able  to  ap- 
preciate the  resistance  of  the  underlying  struciiires.  Sansoni's  plex- 
imeter ((/.  V.)  is  to  be  excepted  as  an  important  aid  in  outlining  the 
exact  limits  of  the  entire  cardiac  didncss — 3.  c,  the  size  of  the  heart. 

The  pleximeter  finger  having  been  laid  firndy  and  smoothly  upon 
the  surface  to  he  percnssed  and  adapted  to  its  ineipialities,  the  stroke 
is  delivered  upon  the  mithllc  phalanx  of  the  tin^'cr  by  the  plessor 
finger,  its  tip  striking  vertically  upon  the  plexitneter  finger.  The 
blow  should  be  given  by  a  quick,  elastic  movement  of  the  \vri8t  and 
finger  joints,  the  hitmrocr  linger  rebounding  at  once  in  order  not  to 
damp  the  vibrations  which  have  been  initiated.  It  is  sometimes  serv- 
iceable to  place  the  4  fingers  of  the  left  hand  upon  the  surface  and 
percuss  froiu   one   to  the  other  with  successive  single  strokes.     A 


PRACTICE  OF  PERCUSSION  307 

change  from  dnlness  to  resonance  is  often  thus  brought  out  with 
annsoal  clearness. 

Three,  or  at  most  four,  snccessive  strokes  in  the  same  spot  are 
desirable,  as  a  longer  series  is  apt,  by  fatiguing  the  ear,  to  interfere 
with  a  correct  judgment  of  the  character  of  the  sounds.  Nothing  is 
gained  by  long-continued  percussion  over  one  point. 

{b)  Judging  the  Sound. — In  estimating  the  character  of  the  per- 
CDSsiou  sound  the  elements  to  be  considered  are  pitch  (high  or  low), 
duration,  volume,  and  quality.  The  sound  produced  by  percussion 
over  a  considerable  body  of  air  in  a  simple  cavity  is  low  in  pitch,  of 
decided  duration  and  volume  and,  taking  all  the  factors  into  consid- 
eration, is  said  to  possess  a  tympanitic  quality  (e.  g.,  stomach).  At 
the  other  extreme  is  the  percussion  sound  over  a  cavity  containing 
fluid,  which,  so  far  as  it  can  be  said  to  have  pitch,  is  high,  short,  of 
little  volume,  and  is  called ^a^  (e.  g.,  pleural  effusion).  The  percus- 
sion sound  over  the  lung  has  a  distinctive  quality,  normal  pulmonary 
resonance.  Absence  of  resonance  not  amounting  to  flatness  is  called 
dulness.  There  are  two  percussion  sounds  of  peculiar  quality,  the 
"  cracked-pot "  and  amphoric  or  metallic,  which  will  be  described  in 
connection  with  the  examination  of  the  lungs  {q.  v.). 

Depending  upon  the  fact  that  in  many  instances,  as  a  surface  is 
traversed,  a  percussion  sound  of  one  kind  merges  almost  impercepti- 
bly into  another  variety,  or  that  a  given  sound  can  not  always  be 
classed  with  absolute  definiteness,  certain  qualifying  terms  are  em- 
ployed to  describe  degrees  of  difference,  their  number  in  actual  prac- 
tice varying  with  the  personal  acuteness  of  the  examiner.  The  fol- 
lowing list,  arranged  in  logical  order,  is  believed  to  comprise  as  many 
grades  as  are  desirable.  Tympanitic  resonance  possesses  the  lowest 
pitch  and  greatest  volume,  flatness  the  highest  pitch  and  least  vol- 
ume.    The  physician  in(|uircs : 

First :  Is  this  sound  resonant  or  dull  ? 
Tympanitic? 
Almost  tympanitic  ? 
Dull  tympanitic? 
(Cracked-pot  resonance?) 
(Amphoric  resonance  ?) 
Hyperresonant  ? 
t 

Second :  Is  it — Normal  resonance  ? 

I 
Diminished  or  inipairi-d  resonance? 
Slight  dulness  ? 
Marked  dulness? 
Flatness? 
Third:  Is  it  normal  for  the  area  where  it  is  found  ? 
10 
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(f)  Muffling  of  the  Sounds. — The  gri-itttr  tho  thiokness  of  the 
tissue  (imisL'ular,  !idi]M>sc',  ur  othi'r)  whicli  ovorlies  au  air-con Uiiiing 
organ,  tlie  gruatt-r  is  tlie  ilanipitij:  or  niulUin<;r  of  the  vibrations  ex- 
cited liy  percussion.  The  resulting  sound  is,  tliurcforc,  more  or  less 
dull.  An  allcnvance,  to  bo  learned  by  practice,  muat  be  made  for 
tliia  fact  when  exi)niinin,ir  au  obe.so  person  or  ouo  with  edematous 
tliorncic  walls,  or  a  decit-seatud  organ.  The  eiuploymciit  of  an  un- 
usually strong  percussion  stroke  will  Inrgcly  obviate  this  ditHeulty. 

{(i)  Strength  of  Stroke, — The  refiuemcnts  of  percussinu  are  lost 
if  a  ])owerful  Lbuniping  stroke  is  uniformly  employed.  Such  a  stroke 
will  easily  demonstrate  the  ilatness  of  a  chest  full  of  fluid,  but  is 
entirely  unsuitable  for  sueli  work  us  accurately  outliTiinjj;  the  lieart 
or  the  lower  e<lge  of  the  liver.  Tlie  strength  of  the  perenssiuu  stroke 
Bhould,  therefore,  be  mo<Ufie(i  in  accordance  with  the  i-onsiderations 
about  to  be  stated. 

A  gentle  stroke  throws  the  underlying  tissues  into  vibration  to  a 
certain  depth,  while  by  a  more  powerful  blow  vibrations  are  returned 
from  structures  situated  still  farther  below  the  surface.  The  diagram 
(Fig.  8+)  will  aiil  in  elucidation.  The  small  triangles  represent  the 
dejjth  reached  by  gentle,  the  largo  triangles  by  strong,  [)ercu.*sion 
strokes,  in  passing  from  J  to  Ji,  from  air-containing  lung  over 
solid  liver  to  air<'ontaitiing  intestine,  it  is  desired  to  determine,  Jfr»^ 
the  ujiper  border  of  the  liver  ;  semml,  the  lower  border  of  the  lung; 
Ikini,  the  lower  border  of  the  liver,  these  organs  being  so  sluiped 
and  situated  as  to  overlap  or  underlio  one  another.  lieginning  at 
the  up[ier  part  of  the  right  chest,  one  pas-ses  downward,  percussing 
snutrtiy,  until  the  normal  pulmonary  resonance  lieeonies  diminislH'd, 
because  the  stroke  has  been  suflicieutly  strong  to  develop  the  dulling 
effect  of  the  solid  liver,  although  covered  by  the  lung  as  at  1.  If  the 
stroke  had  been  gentle,  as  at  '-i,  nothing  would  have  been  elicited  ex- 
cept the  resonance  of  the  lung  tissue.  As  the  next  point  is  to  deter- 
mine the  lower  edge  of  the  gradually  thinning  lappot  of  lung,  the 
percussion  stroke  should  be  gentle  in  order  to  britig  out  lung  reso- 
nance only,  until  it  terminates  abru]>tly  in  the  unmistakable  dulness 
of  the  uncovered  liver  (strokes  'i  and  3).  Finally,  gentle  percussion 
defines  the  lower  thin  edge  of  the  liver  (strokes  5  and  G),  a  forcible 
stroke  as  at  4  developing  too  soon  the  tynipanitie  resorniuce  of  the 
intestines,  and  defeating  the  object  in  view,  Tlierefore,  to  formu- 
late the  conclusions : 

(1)  Vne  fnrn'ble jierriisfiini  wlien  the  organ,  tumour,  consolidation, 
or  fluid  is  deep-seated,  or  the  covering  walls  are  tbirk  (see  (r)  jjreeed- 
ing). 

(2)  Vho  fii'iitle  pcrrnssioii  when  the  edges  of  the  organ  are  thin, 
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and  the  organ  superficial,  especially  when  it  is  desired  to  define  its 
limits. 

(e)  Auscultatory  Percussion. — If,  instead  of  listening  to  the  per- 
cussion sounds  as  transmitted  through  the  air,  the  stethoscope  is  em- 


LUNG 


1.  STRONG  =  pulmonary 
resonance  impaired  by 
liver  dulness 


2.  GENTLE  -  pulmonary 

resonance 

3.  GENTLE  =  liver  dulness 


4.  STRONG  =  tympanitic 

resonance 

5.  GENTLE  =  liver  dulnesB 

6.  GENTLE  -  tympanitic 

resonance 


Kiii.  Hi. — Diagram  sliowiiii:;  the  ratioimle  an<l  utility  of  varviiiir  tlic  force  of  the  percussion 
stroke.  A  strong;  stroke  as  lit  1  (lovoloiis  lUcp  ilulniss  mill  locales  tin-  upper  border  of 
the  liver,  wliile  a  gentle  stroke  in  the  siiiiie  sjiot  jifives  only  puliiioiiary  rcsoiianoe.  A 
pcntlo  stroke  at  2  gives  pulmonary  resonance  ami  the  next  gentle  stroke,  3,  gives  liver 
dulness,  thus  locating  the  lower  e<lge  of  the  luntr,  while  a  powerful  stroke  nt  2  will 
give  mainly  liver  Julness.  Gentle  stroke  T>  is  slightly  dull,  and  gentle  stroke  6  is 
unmistakably  tympanitic,  thus  marking  the  lioundary  line  between  thin  edge  of  liver 
and  air-containing  intestine,  while  strong  stroke  4  elicits  tynipanitic  resonance. 

ployed  to  convey  the  vibrations  direct  to  the  ear,  it  constitutes  aus- 
cultatory percussion.  It  is  a  sufficiently  useful  method  to  deserve  a 
much  wider  use  than  it  has  yet  attained.  Its  particular  application 
is  to  determine  the  outlines  of  either  solid  or  air-containing  organs. 
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In  pnict.ice  tlio  tcchnic  consists  in  piiicing  the  chest  end  of  the 
binaiirjil  stclhoscopo  upon  the  surface  overlying  the  organ  which  is 
to  be  delimited,  requesting  the  patient  or  an  assistant  to  hold  it  in 
place.  Using  the  fingera  in  the  usual  manner,  percussion  is  then 
begun  at  some  distance  out- 
side of  the  presumable  limits 
of  the  orgitn  and  carried  to- 
ward the  stctlii)scf»pe.  When 
the  outer   border  of   the   or-  ,^ 

gun  is  attained  there  is  a 
no  tie  cubic  inerciise  in  inten- 
sity, an  elevation  in  the  pitch, 
and  perhaps  a  slight  altera- 
tion in  the  quality  of 
the  sound  (Fig.  85). 
In  percussing  the  tho- 
rax a  certain  amount  of  prac- 
tice is  required  in  order  to 
discriminate  between  the  su- 
perficial vibrati(^n8  of  its  bony 
framework  and  the  deeper 
tone  emanating  from  the  sul)- 
jacent  organs  and  tiesuos. 
Similar  percussion  lines  are 
carried  radially  from  various 


LINCOrBEST 
CONDUCTION. 


V 


SOUND  D>S  TAN  T 
/?N0  INDISTINCT. 


SOUND  OIRCCT 
CLEAR  AND  LOUOifL 


^STCTHOSCOK. 


®A 


Flo.  bo.— Diajfrnin  sliowini;  thp  Uionry  of  niLtoul- 
tatory  [nireussum.  Tliu  \'T\:an  nvcr  which 
the  t)totho6eo|>c  is  placLMJ  may  bu  uilhcr  iwilid 
or  hollow. 


points  encircling  the  organ  to  the  stethoscope  as  a  centre.     If  the 
exact  spot  on  each  lino  at  which  the  alteration  in  the  sound  occurs 

is  marked,  and  these 
marks  subsequently 
joined  by  a  continuous 
line,  an  outline  of  the 
organ  will  have  been  oIj- 
tained  (Fig.  8(1).  The 
usual  rules  for  regulat- 
ing the  strength  of  the 
percussion  stroke  should 
be  followed.  Directions 
for  the  employment  of 
this  method  in  examina- 
tions of  special  organs 
Flo.  S«.— Dinj?Tam  ihowioK  the  linc«  alonu  which  bumuI-  jjj.^  myen  el.sewhere  (e.C 
Utory  porcu.*»ion  shoulJ  lie  ourricil  iu  orJcr  to  out-    y     ,  qi.  u 

line   an  .jrjran.      The  c«ntr»l  circle  roprcHunta   tho    ^^^^^  —  htomacll,    per- 
choHt  piece  of  tho  atclboMcoixi.  CUSsion  of). 
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The  use  of  the  phonendoscope  in  auscultatory  percussion  has 
proved  disappointing,  as  it  gives  no  better  results  for  this  purpose 
than  the  ordinary  stethoscope,  and  its  employment  in  connection 
with  stroking  instead  of  percussion  has  proved  futile.  Since  this 
opinion  was  formed  it  has  been  confirmed  in  published  papers  by 
Stengel,  Grote,  and  others. 

(/)  Sense  of  Resistance. — An  experienced  pleximetcr  finger  will 
detect  differences  in  the  degree  of  resistance  felt  while  percussing. 
This  sense  of  resistance  is  greater  over  fluid  in  the  pleura  or  a  fibroid 
lung  than  over  hepatized  lung  tissue. 

iff)  Palpatory  and  Direct  Percussion.— Like  auscultatory  percus- 
sion, these  methods  deserve  a  more  extended  use. 

To  perform  palpatory  percussion,  the  pleximetcr  finger  of  tlie  left 
hand  is  laid  firmly  upon  the  surface  and  struck  gently  with  three 
fingers  of  the  right  hand,  which  are  only  partly  flexed  and  held  in 
such  a  manner  that  the  pulps  of  the  fingers,  rather  than  their 
extreme  ends,  touch- the  pleximetcr  finger.  The  distance  through 
which  the  percussing  fingers  move  should  not  exceed  one  inch,  and 
it  is  essential  that  they  remain  upon  the  pleximetcr  finger  for  a  few 
seconds  before  the  stroke  is  repeated.  The  combination  of  pressure 
and  pcrcnssion — ^i.  e.,  a  palpating  stroke  -  is  the  essence  of  the  method 

Direct  percussion  is  conducted  in  the  same  manner,  except  that 
the  palpating  blow  is  delivered  upon  the  surface  to  be  examined 
without  the  intervention  of  the  pleximetcr  finger. 

It  is  evident  that  these  methods  involve  both  the  sense  of  hearing 
and  the  tactile  sense,  and  that  tlie  sound  produced  is  not  of  much 
intensity.  Consequently  one  must  listen  very  heedfully,  with  the 
ear  close  to  the  surface  examined.  By  utilizing  the  blended  impres- 
sions derived  from  touch  and  hearing,  it  is  possible  in  many  cases  to 
confirm,  extend,  or  make  more  accurate  the  results  of  ordinary  per- 
cussion. Palpatory  percussion  is  especially  useful  in  connection  with 
pleural  and  pulmonary  disease  and  in  determining  the  outlines  of  the 
liver  and  spleen.  Because  of  its  gentleness  it  may  be  employed  over 
a  tender  or  inflamed  organ — e.  g.,  in  appendicitis — or  over  the  lung  in 
cases  of  pulmonary  hemorrhage. 

III.    AUSCULTATION 

The  restricted  technical  meaning  of  the  term  relates  to  sounds 
which  may  be  perceived  by  direct  application  of  the  ear  to  the  sur- 
face of  the  body  or  the  use  of  an  instrument  of  tranamissioTi.  Sucli 
sounds  are  those  produced  in  healtli  and  disease  by  the  action  of 
the  respiratory,  circulatory,  and,  to  a  limited  extent,  the  digestive 
apparatuses. 
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Techaic  of  Auscultation. — (1)  The  Patient. — If  practicable, 
the  putieiit  should  assume  a  comfortable  and  symmetrical  posture,  as 
a  twisted  or  constrained  attitude,  either  sitting  or  lying,  will  inter- 
fere with  the  respiratory  movements  and  to  some  degree  with  the 
action  of  the  heart.  Tlie  surface  to  be  auscultated  should  be  bared, 
unless  the  ear  is  to  be  applied  directly  to  the  chest,  in  "which  case  a 
handkerchief  or  thin,  soft  towel  should  be  laid  smoothly  over  the 
part.  It  is  absurd  to  apply  the  stethoscope  to  a  covered  surface,  and 
in  the  case  of  women  patients  a  false  sense  of  modesty  may  lead  to  a 
defective  diagnosis.  Women  of  the  best  social  training  exhibit  the 
least  false  shame  with  reference  to  this  point. 

As  a  physical  examination  involves  a  certain  amount  of  mental 
and  physical  fatigue  to  the  patient,  an  excess  of  diagnostic  zeal 
should  be  avoided  in  the  very  ill,  after  one  thorough  investigation 
has  afforded  satisfactory  results. 

(2)  The  Methods. — Auscultation  may  be  direct  (immediate),  the 
ear  being  applied  directly  to  the  surface ;  or  indirect  (mediate),  by 
the  use  of  a  stethoscope. 

Auscultation  without  an  instrument  is  useful  in  emergencies,  and 
in  getting  a  general  idea  of  the  sounds  which  are  present.  Some 
accomplished  auscultators  claim,  moreover,  that  by  it  one  may  hear 
certain  rales  and  cardiac  murmurs  more  readily,  and  perceive  an 
aneurismal  bruit  and  thrill  with  greater  distinctness,  than  with  the 
stethoscope ;  and,  furthermore,  that  it  is  easier  by  this  method  to 
determine  the  relative  nearness  or  superficiality  of  friction  sounds 
and  rales.  As  a  rule,  however,  it  may  be  said  tliat  the  direct  method 
compares  unfavourably  with  the  stethoscopic  examination  in  accuracy 
of  localization,  refinement  of  discrimination,  and  avoidance  of  un- 
necessary personal  contact.  The  practical  lesson  from  these  differing 
opinions  is  that  one  should  be  trained  to  the  use  of  both  methods  in 
order  to  avail  one's  self  of  either  in  a  doubtful  case. 

In  the  United  States  the  double  (binaural)  hollow  stethoscope 
with  flexible  tubes  is  almost  universally  employed.  It  is  highly 
desirable  that  the  examiner  should  become  accustomed  to  some  one 
of  the  many  patterns  of  the  instrument,  as  better  work  is  possible 
with  a  familiar  and  well-used  tool.  In  choosing  a  stethoscope  much 
care  should  be  exercised,  and  a  selection  should  be  made  by  com- 
parison between  several  kinds  with  reference  to  the  following  points: 

First. — Its  capacity  for  transmitting  sounds.  This  is  best  done 
by  laying  a  watcli  upon  tlie  thigh  and  placing  the  metacarpal  portion 
of  both  hands,  one  over  the  other,  palms  down,  upon  the  watch,  and 
applying  the  chest  pie(;e  of  the  instrument  to  the  dorsal  surface  of 
the  upper  hand.     It  is  usually  easy  to  decide  by  listening  to  the 
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ticking  of  the  watch  which  instrument  conducts  sound  to  tlic  best 
advantage. 

Second. — The  ear  pieces  must  fit  comfortably  in  the  external 
meatus,  and  almost  entirely  exclude  extraneous  sounds. 

Third. — Durability,  simplicity,  and  convenience  in  carrying 
should  be  considered. 

Fourth. — The  chest  piece  for  ordinary  use  should  not  exceed  1^ 
inch  in  diameter.  A  larger  rigid  piece  and  one  of  soft  rubber,  the 
latter  for  use  in  much  emaciated  patients,  should  be  added. 

In  applying  the  stethoscope  to  the  surface  its  mouth  should  be 
held  easily  between  the  thumb  and  forefinger,  and  in  some  cases  it 
may  he  advantageously  steadied  by  resting  the  little  finger  of  the 
same  hand  upon  the  surface  of  the  body.  The  mouth  of  the  instru- 
ment should  be  in  firm  contact  at  all  points  of  its  circumference  in 
order  to  isolate  the  columns  of  air  in  the  tubes,  and  to  shut  off  out- 
side noises.  If  the  ribs  are  prominent  and  close  contact  can  not  be 
obtained,  the  skin  may  be  gathered  in  a  small  mass  by  the  fingers  of 
the  other  hand,  thus  furnishing  a  sufficient  amount  of  tissue  to 
secure  the  desired  apposition,  or  the  soft-rubber  chest  piece  may  be 
used.  In  some  cases  the  skin  is  so  harsh  and  dry  that  confusing 
friction  sounds  occur  with  the  respiratory  or  other  movements  of 
the  surface  examined.  This  may  be  readily  obviated  by  wetting  or, 
better,  oiling  the  skin. 

The  pJionendoscope,  in  personal  use,  has  proved  to  have  no  advan- 
tages over  the  ordinary  stethoscope  in  auscultation  of  the  lungs,  but 
it  has  certain  points  of  usefulness  in  auscultation  of  the  heart  and 
vessels.  By  its  power  of  intensifying  sound  one  is  able  to  detect 
very  faint  murmurs  or  bruits,  sliglit  clicking  or  harshness  of  the 
valve  sounds,  and  the  quality  of  an  extremely  weak  first  sound  with 
greater  facility  than  by  the  ordinary  means.  One  practical  advan- 
tage in  the  hurry  of  office  work  is  the  rapid  determination  of  the 
presence  of  coarse  cardiac  murmurs  and  venous  humming  without 
removing  the  clothing,  as  such  sounds,  even  if  of  moderate  intensity, 
are  readily  heard  with  this  instrument  through  several  thicknesses 
of  fabric. 

The  diferenfial  sfeffiosrnpe,  an  instrument  with  two  chest  pieces 
and  separate  flexible  tubes,  one  leading  to  the  right,  the  other  to 
the  left  ear,  is  very  useful  in  compsiring  the  time  relations  of  two 
sounds  heard  at  different  portions  of  the  chest.  By  placing  the  two 
chest  pieces,  one  over  each  of  the  separate  localities,  the  sounds  from 
each  area  arc  heard  simultaneously,  and  it  is  possible  to  dotormine 
very  accurately  which  precedes  the  other,  or  to  detect  differences  in 
their  quality — e.  g.,  two  systolic  murmurs  at  different  orifices. 
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In  view  of  thp  tlillH-ulty  ofU'ii  oxporienred  in  auscultating  the 
lungs  posteriorly  in  those  wlio  arc  too  ill  to  sit  up  or  evoii  to  undergo 
tlic  fatigue  incident  to  being  rolled  over  from  one  side  to  the  other, 
a  stetlioscopic  chest  piece  has  hem  devised  (smith)  which  nan  be 
slipjted  under  the  back  without  disturbing  the  patient.  It  is  shaped 
like  a  flattened  disk  with  tho  tubes  passing  off  from  a  point  uu  its 
circumforence. 


SECTION    XXIX 
THE   CHEST   (TIIOltAX) 

IwcLUDBn  here  are  certain  points  observed  by  inspection,  partly 
also  liy  palpation  and  mensuration,  of  the  tliorax.  The  importance 
of  inspection  and  palpation  of  the  thorax  can  not  be  too  Ktrongly 
emphasized.  It  is  frequently  the  case  that  the  e.xaminer  proceeds  at 
once  to  auscultation  and  percussion  of  the  cheat,  thereby  neglecting 
to  obtain  valuable  diu;.,'nual:ic  evidence. 

Method  of  Inspection. — The  thorax  should  be  bared,  and  the 
patient  placed  in  a  syniinetvical  and  comfortable  [wsture,  whether 
sitting,  stiiudiuj;,  or  lying.  The  li;jrlit  should,  as  a  rule,  fall  directly 
on  the  surface  which  J8  to  be  examined.  Altering  the  direction 
from  which  tlio  tight  comes,  either  by  moving  the  patient  or  tho 
source  of  the  illuinination,  so  as  to  permit  it  to  fall  ohli(inely  across 
the  examined  surface,  is,  by  casting  shadows,  of  much  use  in  detect- 
ing alight  pulsations  or  abnornmlities  of  «Iiape  and  movement.  In 
inspecting  the  tliorax  the  examiner  should  view  its  anterior,  lateral, 
and  posterior  aspects.  Finally,  ho  shoidd  never  omit  to  look  down 
upon  it  from  al>ove  and  behind  the  patient.  This  view  point  gives 
practically  tho  outline  of  a  horizontal  section  of  the  chest,  and  is 
very  uscfnl  in  determining  tlie  amount  and  any  iiieqiiality  of  expan- 
sion ;  or  the  presence  of  lateral  curvature,  projection  of  one  or  both 
Bcapulie,  or  differcntres  in  the  size  of  the  lateral  halves  of  the  chest. 

The  Normal  Thorax.  — Absolute  bilateral  symmetry  is  ex- 
tremely seldom  fotitid.  In  most  cases  there  is  a  slight  right  lateral 
curvature,  and  the  right  side  of  the  chest  ia  usually  a  little  the  more 
capacious.  A  recognition  of  the  normal  8ha}>e  of  the  chest  depcnda 
upon  the  familiarity  gaineil  by  clinical  experience. 

The  bony  cage  of  the  thorax  divested  of  the  shoulder  girdle  is 
conical  in  shape,  the  smaller  end  upward,  but  in  its  clinical  state, 
especially  in  muscuhir  persons,  the  circnmferencc  at  the  level  of  the 
axilla  is  greater  than  at  tho  lower  end  of  tho  sternum,  because  of  the 
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presence  of  the  structures  mentioned.  In  the  adult  a  horizontal 
section  of  the  chest  shows  its  transverse  diameter  to  be  greater  than 
the  antero-posterior,  in  the  proportion  of  10  to  7.5  (e.  U.  Otis).  In 
children  it  is  more  nearly  circular. 

In  the  normal  thorax,  in  addition  to  its  nearly  symmetrical  con- 
tour, it  may  be  noted — 

(1)  That  the  claTicles  may  or  may  not  be  somewhat  prominent, 
especially  the  right. 

(2)  That  there  may  be  slight  depressions  above  and  below  the 
clayicles.  The  depression  between  the  deltoid  and  greater  pectoral 
muscles  below  the  clavicle  is  Mohrcnheim^s  fossa. 

(3)  That  there  is  a  depression  just  above  the  upper  end  of  the 
sternum — the  episternal  notch — between  the  inner  ends  of  the  clavi- 
cles. 

(4)  That  the  line  of  junction  between  the  first  piece  of  the  ster- 
num (manubrium)  and  the  second  (gladiolus)  forms  a  projection — 
the  angle  of  Louis  (angulua  Ludovici),  wliich  may  frequently  be  seen 
and  almost  invariably  felt.  It  constitutes  a  valuable  guide  to  the 
second  rib,  the  cartilage  of  this  rib  articulating  at  the  line  of  junc- 
tion. 

(0)  That  the  true  ribs  are  so  shaped  and  attached  to  tlie  sternum 
that  the  upper  ribs  run  horizontally  outward,  the  others  passing 
downward  and  outward  with  increasing  obliquity  until  the  subcostal 
or  epigastric  angle  formed  by  the  divergence  of  the  costal  margins 
and  the  lower  end  of  the  sternum  is  usually  70°  or  80°.  The  ribs, 
except  in  thin  or  ill-developed  individuals,  are  only  visible  laterally 
and  in  the  lower  third  of  the  thorax. 

(6)  That  at  the  lower  end  of  the  sternum  there  is  the  infrasternal 
depression  {scrobiculus  cordis,  pit  of  tlic  stomach). 

Thoracometry. — Measurement  of  tlic  chest  is  done  with  refer- 
ence to  its  circumference,  semi-circuniferciice,  and  main  diameters, 
by  means  of  the  tape  measure  and  tlie  calipers. 

(1)  The  circumference  of  the  chest  is  usually  measured  at  the 
line  of  the  nipples,  taking  care  that  tlie  tape  passes  around  in  a 
horizontal  line.  The  average  circumference  in  men  is  34.3  inches 
(Otis,  IIiTciiaKK)  ;  in  women,  29.5  inches  (Miss  Wood,  Mary  ('otto.n).  An 
important  use  of  thctape  line  is  as  a  stethomcter  to  determine  the 
extent  of  respiratory  expansion — the  difference  in  the  girth  of  the 
chest  at  the  end  of  forced  expiration  and  forced  inspiration  respec- 
tively. Special  stethometers  with  graduated  dials  arc  unnecessary. 
Expansion  varies  normally  from  1  ^  to  5  inches.  The  significance  of 
variations  in  amount  will  be  discussed  in  connection  with  the  exami- 
nation of  the  lungs  {q.  v.). 
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(2)  The  setni-t'ircit inference  of  the  chest  may  be  determined  by 
making  a  vertical  murk  in  the  mediau  line  of  the  sternum,  and  an- 
other on  the  spiniius  prowss  of  the  vortebraj  at  the  level  of  the  ni{>- 
ples.  This  may  be  done  with  a  dernnitographie  pencil  or  a  stick  of 
dark  grease  paint  (removed  by  wiping  with  a  vaselined  rag).  Tbe 
tape  is  passed  from  one  mark  to  another,  first  around  the  right  half, 
then  around  the  left  half  of  the  chest.  In  right-handed  persons  the 
right  Bide  of  the  chest  frequently  exceeds  the  left  in  circumference 
hy  half  an  inch. 

To  niciisure  the  expansion  of  the  right  and  left  halves  of  the  chest 
separately,  it  is  convenient  to  have  two  tapes  joined  so  tluit  the  be- 
ginning of  each  is  in  the  middle  of  their  combined  length.  The 
line  of  jtinction  is  jilaced  over  the  median  line  of  the  spine  at  the 
proper  level  and  steadied  by  the  examiner's  finger,  while  the  tapes 
are  brought  around  to  the  front  and  hchl  by  the  patient  with  proper 
directions  as  to  tension.  The  expansion  of  each  side  during  inspira- 
tion can  be  then  readily  noted.  It  also  serves  to  measure  simultane- 
ously the  senii-circiimfcrencos  of  the  chest. 

(3)  'V\w  diarnelers  of  the  chest  are  measured  at  the  level  of  the 
nipples  hy  meaTis  of  compass  calipers  with  cune<l  aims  or  by  slide 
calipers,  the  use  of  which  does  not  re(|nire  special  directions.  Tlie 
average  depth  of  the  chest — the  rintero-posterior  diameter^is  7.5 
inches  in  men  (OTts),  fi.9  incbes  in  women  (Miss  Wood).  The  average 
breniUh  if  the  chest — the  transverse  diameter — in  men  is  i).!*  incliea. 

Cyrtometry,— The  determination  of  the  shape  of  the  chest 
consists  practically  in  obtaining  an  outline  of  its  transverse  section 
at  any  desireil  level,  usually  that  uf  the  nijiples. 

Several  varieties  of  cyrtometers  have  been  devised  to  attain  this 
end.  Some,  as  with  those  of  Demcny,  of  Paris,  and  Evans,  of  Brook- 
lyn, are  very  accurate,  but  too  elaborate  and  expensive  for  ordinary 
use.  A  practicable  instrument  consists  of  a  compass  with  short  arms 
to  which  are  attached  narrow  strips  of  lead  easily  bent  and  yet  able 
to  retain  their  shape  under  ordinary  circumstances.  An  indicator 
and  set  screw  enahles  the  arms  to  bo  fixed  at  any  angle,  opened,  and 
set  again  at  the  same  point.  The  arms  are  set  to  lie  on  either  side 
of  the  spine  and  the  metal  strips  brought  forward  fnini  cither  side 
and  moulded  to  the  chest  until  the  ends  iiK^et  or  cross  over  the 
stcrnuitt.  The  compass  arms  are  then  loosened,  opened,  the  instru- 
ment removed  and  closed  again  to  the  same  angle.  It  is  then  laid 
on  u  sheet  of  paper,  tlie  sjiiruil  and  sternal  points  marked  and  an  out- 
line of  the  inner  borders  of  the  strips  made  with  a  soft  pencil.  For 
cliniial  piir[iose3  two  bands  of  lead  connected  by  ruhticr  tubing  will 
amply  suffice.     In  many  eases  the  size  and  shape  of  the  chest  may 
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be  ascertained  after  snificient  experience  by  inspection  alone,  but 
for  accuracy,  for  purposes  of  record,  and  in  order  to  detect  slight 
differences  the  instrumental  methods  may  be  carried  out. 

Bilateral  Deformities  of  the  Thorax. — Some  of  these  are 
of  no  significance,  others  result  from  past  disease,  and  some  may 
constitute  evidence  of  existing  pathological  states.  These  deformi- 
ties, both  general  and  local,  are  as  follows : 

(1)  The  Flat  Chest. — The  name  is  sufficiently  descriptive.  The 
costal  cartilages  are  straight,  lacking  their  normal  forward  con- 
vexity, and  in  consequence  the  antero-posterior  diameter  of  the 
chest  is  lessened.  This  shape  of  chest  is  sometimes  normal,  but 
may  indicate  a  predisposition  to  phthisis.  If  very  well  marked,  the 
chest  being  sunken  in  on  both  sides,  it  is  an  indication  of  existing 
phthisis. 

(2)  Tiie  Pterygoid  or  Alar  Chest.— A  long  neck,  prominent  lar- 
ynx, sloping  shoulders,  scapulse  projecting  like  wings  (hence  the 
name),  great  obliquity  of  the  ribs,  which  dip  sharply  downward  from 
the  sternum  and  then  bend  sharply  upward  and  backward  to  the 
spine,  thus  making  a  very  acute  subcostal  (epigastric)  angle,  wide 
intercostal  spaces,  and  a  thorax,  as  a  whole,  vertically  long  and  nar- 
row, constitutes  the  chest  variously  termed  phthisical,  phthisinoid, 
or  paralytic.  It  is  often  also  a  flat  chest.  It  indicates  a  tendency  to 
pulmonary  phthisis,  and  if  well  marked  is  evidence  of  the  actual 
presence  of  the  disease.  Ex- 
treme emaciation  of  the  chest, 
without  a  real  change  of 
shape,  such  as  may  be  found 
after  a  long  fever,  should  not 
be  mistaken  for  this  form  of 
chest. 

(3)  The  Emphysematous 
Chest.— If  the  antero-poste- 
rior diameter  of  the  chest  is 
increased,  if  it  appears  broad 
and  short,  if  the  sternum  is 
arched,  if  the  ribs  are  thick 
and  run  horizontally  outward, 
making  the  subcostal  angle 
unusually  wide,  and  the  an- 

gulus  L.  is  notably  prominent,  it  is  almost  certain  evidence  of  hyper- 
trophic pulmonary  emphysema  {q.  v.).  The  enlargement  of  the  lungs 
in  this  disease  causes  a  general  expansion  of  the  chest  (Fig.  87),  .so 
that  it  presents  a  permanent  inspiratory  position.    In  many  instances 
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kT. — Cyrtxiiiietiir  curvo  of  an  cinpliysciiintouB 
eliest  in  a  iimlr,  ii;,'i'il  seviiity-t'our.  Dotted  lino 
nh(i\v«  a  sli^rlit  clifVorx'noe  in  tlio  size  of  tlie  right 
ami  Ifll  siiles  of  tlie  tliorax.  Redrawn  from 
Kvans. 
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the  middle  portion  of  the  thorax  bulges  outward,  giving  rise  to  the 
"  barrel-shaped  "  chest.  Like  phthisis  and  the  phthisical  chest,  em- 
physema, particularly  the  atrophic  form,  may  exist  without  causing 
a  characteristic  chest  shape.  It  should  be  remembered  that  kyphosis 
may  simulate  an  emphysematous  chest. 

(4)  The  Rachitic  Chest. — In  this  deformity  the  ribs  immediately 
external  to  the  sternum  are  bent  upward  during  early  life,  because 
of  their  softness,  the  lessening  of  the  intrathoracic  pressure  during 


A  B 

Fio.  88. — A,  horizontal  section  of  a  rachitic  chest,  cliild  two  years  old,  showing  lateral 
furrows;  B,  section  of  chol  of  healthy  child  of  the  same  age  (llolt). 

inspiration  being  sufficient  to  produce  the  change  of  shape  without 
an  existing  impediment  to  respiration.  The  ends  of  the  ribs  are  also 
enlarged  and  beaded,  the  "rachitic  rosary."  The  result  of  these 
changes  is  to  cause  the  formation  of  a  vertical  depression  on  either 
side  of  the  sternum  (Fig.  88). 

Very  often  with  this  coexist  (6)  and  (7),  to  be  described. 

(5)  The  Pigeon  or  Keel  Breast. — In  this  form  the  chest  appears  to 
be  compressed  laterally  and  the  sternum  pressed  sharply  forward, 
especially  its  lower  portion,  thus  increasing  the  antero-posterior 
diameter  and  making  the  cross  section  of  the  chest  distinctly  trian- 
gular, apex  forward.  It  is  the  result  of  rickets  plus  respiratory 
obstruction  (even  if  slight)  from  nasal  catarrh,  adenoids,  enlarged 
faucial  tonsils,  and  sometimes  prolonged  pertussis. 

(6)  Harrison's  Sulcus. — This  is  a  zonal  constriction  beginning  at 
the  stern o-xiph old  junction,  extending  outward  and  somewhat  down- 
ward to  the  axillary  line.  It  corresponds  to  the  line  of  attachment 
of  the  diaphragm,  and,  as  the  ribs  form  the  fixed  point  for  the  action 
of  the  diaphragm,  if  they  are  softened  by  rachitis  they  are  bent 
inward  along  this  line.  The  causes  are  the  same  as  for  pigeon 
breast  (5),  and  the  latter  almost  always  presents  Harrison's  sulcus. 
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A  Haring  outward  of  tlio  eiitire  costal  marj^in  on  both  sides,  caus- 
ing the  K»wor  o|M3ning  of  the  thorax  to  he  exjiuinlinl,  i,-  not  ahiiurmul 
in  soino  individuals,  hut  may  occur  acutely,  espucialliy  in  chilclren, 
from  the  npwurd  and  outward  pressure  of  prt'at  tympiinitoi* ;  or 
glowly  from  ascites  and  large  ahdnniiiiul  tnni<nirs, 

(7)  Funnel  Chest. — This  is  a  more  or  leas  deep  deprcssioTi  or 
fovcation  of  the  lower  sternnai  (iiiiproiierly  termed  funnel  />/ras'i), 
which  may  extend  upward  as  high  as  tho  third  rih.  It  is  usually 
congenital  ami  of  no  importance,  hut  if  marked  may  interfere  with 
respiration.  It  may  he  simply 
a  stigma  of  degeneration.  A 
similar  depression  of  the  ev.- 
siforin  appendix  and  lower 
end  of  tlie  Btcraum  may  he 
due  to  the  pressure  of  tools, 
especially  in  eohlilers. 

Unilateral  and  Local 
Thoracic  Deformities.— 
(1)  {'tiiltt/i'i'ol  tii/(ir<fniieii/  or 
bulging  of  the  thorax,  as  de- 
termined by  inspection  or 
mea;!urcment,i.^  caused  by  gas  or  lluid  in  one  pleural  cavity,  as  in  pyo- 
thorax,  hiemothorax.  pneumothorax,  and  jdeurisy  with  elTusion.  The 
increased  size  may  be  dtu>  to  compensatory  emphysema  cauhcd  by  dis- 
ease of  the  opposite  lung — e,  //.,  fibroid  changes.  In  this  case  the  dis- 
easeil  side  is  smaller  and  tiie  opposite  side  l.-irgiT  tluin  iiornud,  thus 
making  the  disparity  more  noticiable.  A  tumour  of  tiie  lung  or  ph  ura 
may  also  be  considered  as  a  possible  cause  of  one-sided  erdargement. 
ilulging  of  the  intercostal  spaces  is  always  present  iu  enhirgemerit  of 
the  chest,  but  may  exist  alone  as  evidence  of  the  same  conditions. 

{2)  Lonil  prominences  may  ho  found  in  various  portions  of  the 
thorax.  Pritcordial  bulging  is  usually  significant  of  an  cularged 
heart,  large  jic'rieardial  Llfiisiou,  pneumoperii  aidioni,  or  a  mediastinal 
turaoar  or  aneurism  pushing  the  heart  bodily  forward.  As  the 
existonco  and  extejit  of  this  Imtging  depends  upon  the  degree  of 
plasticity  of  the  chest  wall,  it  is  most  nuirked  in  children  and  young 
adults.  While  it  occurs,  as  a  rule,  gradually,  tliere  m;iy  be  au  acute 
bnlging  in  young  subjects  from  a  rapid  and  large  pericardial  etlu- 
sion.  Bulging  of  the  right  hypochondrium  may  siguify  eidargement 
of  the  liver,  hepatic  alisress  or  hydatids,  snhphrenic  abscess,  onlTtisiun 
into  the  right  pleura.  It  may  be  jiresent  as  part  of  a  marked  dis- 
tention of  the  right  side  of  tho  abdomen  resulting  from  tumours  on 
the  same  side  of  the  median  line — e.ff.,  sarcoma  of  the  kidney. 
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OtluT  causes  of  lofiilizL'il  sivellinps  or  {irninincHces  of  tlio  chest  ure: 

Antnirisnis  (//.  r.) ;   kimokliii;,'  or  irrtjrnlar  f«inmilion  of  onf  or 

more  riba  or  costal  cartilugea,  of  congcnitiil  or  iiifauulu  orijL'iii,  wliifh 

by  ii  carolejis  exaniiiuT  may 
be  mistJikeuly  referred  to 
aneurism  or  eardiac  diseiise; 
lociilized  empliyaeniii,  or  en- 
cysted fluid  ill  the  |ilciirii, 
wliicli,  however,  is  apt  to 
cause  obliteration  of  tbe  iu- 
tereustal  spaces  over  a  limited 
space  rather  than  a  distinct 
prominence;  general  emphy- 
sema, which  may  give  rise  to 

V...  tv.    ^  -      .  r  n     .1.         ,  .  .1      promijicncc  of  the  snnnicla- 

eta.  no. — Cyrtonii-tiT  curve  of  the  thorax  (ut  Ihe    '  ^  f 

luvcl  of  111.!  4ili  rii.)  in  tuUToiiliir  iiiflltnitiuii   vicubir  s]UiceB ;  colleetions  of 
i.r  the  uiHwr  ami  iiiidJli-  ]ii)««  of  tin-  rijrlit   pus  due  to  disease  of  vertebra% 

lull);.    TIiu'iIiiIIlhI  liiiu  »]ii>WA  lliu  tlEtferviux:  111    „. ,.,.„    _:i  ,     ,    e*  *;,,...  „      r 

,     .      .  ,     .  ,        ,,..,,      ,  ,     ,  sternum,  rir)s,  soft  tissues  of 
rlic  isixuol  llio  ndit  tinu  li'lt  sIOcs  oilhe  tiiuru.x. 

Kt..ln.wii  fn.m  Kvuii,,  the  chesl,  wall,  (vr  aetiiinniy- 

eosis,  perforating  empyema, 
mediastinal  abscess,  and  subphrenic  abscess;  and  hydatids  or  tiuuours 
of  the  lung,  pleural  growths,  and,  very  rarely,  herniit  of  the  lung. 

(S)  Unilateral  vimfrurlinit  of  tlie  tiiorax,one  side  of  tlie  chest  being 
more,  or  less  evenly  shrutiken,  owing  to  lessened  size  of  tlie  Inng  {Fig. 
90),  may  be  significant  of 
clironic  phthisis,  interstitial 
pneitmouia,  extensive  pleu- 
ritic adhesions,  collapse  of 
the  lung  from  a  foreign  liody 
in  the  liroiu.'hufl,  or  occlusion 
of  It  hronchiia  by  mediastinal 
tumour  or  abscess.  It  may 
follow  long-contjjiued  pres- 
sure upon  the  hing  itself  by 
pleiu'ul  effusinns.  The  re- 
tnicted  side  is  ubvionsly  snutll-  Fio.  JH.— Tyrtometar  oun-c  of  cheat  in  Itttcrnl  cur- 
erthanlheother,theshoul(icr  ^'»'""'  "'"  "'"^  "'"'"-■  '«<"l"«''» '•  l»""«J  '">« 
of  the  same  side  droops,  the 
spine  is  curved  with  its  cou- 
ciivity  toward  the  diseased  side,  and  the  riiis  approach  each  other  or 
may  nearly  overlap.  These  changes,  due  to  disease  of  the  thoracic 
viscera,  are  eomewhat  similar  to  those  of  scoliosis  (y.  v.)  arising  from 
other  cause.s  (Fig.  HI). 


v.- 
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(4)  Local  depressions  of  the  thorax  arc  seen  above  and  below  the 
clavicles,  especially  in  the  space  between  the  deltoid  and  pectoral 
muscles,  in  phthisis.  Flattenings  or  depressions  in  other  parts  of  the 
chest  may  indicate  the  existentJC  of  bronchiectatic  or  phthisical  cavi- 
ties, localized  pleuritic  adhesions  or  old  fracture  of  the  ribs.  Atrophy 
or  removal  of  one  breast  or  atrophy  of  one  great  pectoral  muscle 
gives  rise  to  flattening  of  the  corresponding  side. 

Miscellaneous. — The  flexibility  of  ike  ribs  and  their  cartilages 
should  always  be  tested  by  pressure  upon  the  sternum.  It  is  greatest 
in  children  and  progressively  decreases  as  age  advances.  The 
decrease  is  partly  due  to  changes  in  the  osseous  tissue  of  the  ribs, 
but  largely  also  to  partial  calcification  of  the  cartilages.  Increased 
rigidity  of  the  bony  cage  of  the  thorax  renders  it  a  better  resonator 
and  conductor  of  sound.  Especially  in  thin  persons,  it  may  increase 
the  intensity  of  the  percussion  sound,  and  in  some  cases  give  rise 
to  a  deceptive  transference  of  auscultatory  phenomena  beyond  the 
expected  limits — e.  g.,  the  hearing  of  bronchial  breathing  for  a  short 
distance  to  the  left  of  the  spinal  column,  the  sound  being  transmitted 
from  a  consolidated  right  lower  lobe  along  the  rigid  ribs  and  ver- 
tebrae. On  the  other  hand,  the  extreme  flexibility  of  the  ribs  in 
infants  is  partly  responsible  for  the  cracked- j)ot  percussion  sound, 
and  perhaps  also  for  some  of  the  obscurities  in  the  differential  diag- 
nosis between  pleural  effusion  and  pulmonary  consolidation  in  the 
very  young. 

(Edema  of  the  thorax  may  be  a  part  of  general  dropsy  ;  or,  if  local- 
ized, a  symptom  of  a  deep-seated  abscess  of  the  chest  walls  or  an 
empyema  preparing  to  perforate. 

Enlarged  veins  of  the  chest  arc  seen  in  the  neighbourhood  of  the 
mammary  glands  during  lactation  and  are  sometimes  significant  of 
malignant  disease  of  the  breast.  In  an  unusually  fair  skin  they  may 
be  extremely  but  normally  conspicuous.  They  may  result  from  the 
interference  to  the  return  of  blood  from  the  breast  caused  by  the  pres- 
sure of  mediastinal  tumours  and  thoracic  aneurism.  Portal  obstruc- 
tion, by  compelling  the  blood  to  retrace  its  way  through  collateral 
paths,  and  right  ventricular  dilatation,  by  damming  it  back,  will  also 
give  rise  to  aVmormal  distention.  An  arched  line  of  dilated  capil- 
laries corresponding  to  the  attachments  of  the  diaphragm  along  the 
lower  costal  margin  is  not  infrequently  noted  where  the  right  ven- 
tricle is  hard  worked. 

Ihspiratory  movements  of  the  chest  (see  Index — Respiration). 

Pulsations  in  the  thorax,  visible  or  palpable  (see  Index — Thorax, 
pulsating  areas  of). 

Pain  in  the  chest  (see  Index). 
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SECTION  XXX 

ANATOMICAL  LANDMARKS   AND  TOPOGUAPHICAL 
AREAS   0!'^  THE   THORAX 

Foil  purposes  of  Jcwriptioii,  and  to  conduct  a  proper  physiejil 
exaniiiiiUinu  uF  the  tliorufic  coiitents,  it  is  nefcssiiry  to  be  faniiliur 
with  certain  uuatoinioal  laiidruarks  and  arbitrarily  fixed  surface 
arwia  of  tlii»  portion  of  Ihe  l)udy. 

Anatomical  Landmarks  of  the  Thorax,— ( i )  Sternum.— 
The  average  length  of  the  steruum  is  <3  inclies.  The  upper  border 
of  the  sternum,  the  epiateniul  notch,  which  can  always  bo  seen  and 
felt,  ia  on  a  levi.'l  with  the  disk  between  the  5<1  and  3d  dorsal  verte- 
bne.     The  distance  between  the  diak  and  the  notch  is  2  inches. 

Running  the  linger  downward  from  the  episternal  notch,  a  trans- 
verse ritlge  may  be  felt  and  often  seen,  the  angle  of  Ludovici  (Louis). 
It  is  better  marked  in  the  male  thorax  and  is  on  a  level  with  the 
lower  border  of  the  body  of  tiie  5th  dorsal  vertebra. 

At  the  lower  end  of  the  sternum  identify  the  ensiform  (xiphoid) 
appendix  and  its  junction  with  the  gladiolus  (body  or  corpus)  of  the 
sternum.  This  is  often  diiriciilt  because  of  the  choudro-xiphoid  liga- 
ments which  pass  from  the  7th  cartilage  to  the  appendix.  The 
appendix  varies  in  shape  and  size.  Its  point  is  (»ftcn  curved  forward 
and  its  anterior  surface  hollowed  out,  binning  a  marked  infrastcrnal 
fossa  or  deproasioii.  The  stcrno-xipfioid  junction  is  on  a  level  with 
the  disk  between  the  Uth  ami  10th  vertebriB. 

(i)  Ribs  and  Interspaces. — Every  physical  examination  of  the 
chest  requires  identiJication  of  the  ribs.  The  beat  routine  metho«l  ia 
to  find  the  angle  of  Louis ;  then  run  the  finger  along  its  ridge  to  the 
right  or  left,  when  it  will  pass  directly  upon  the  'id  rib,  from  which 
the  ribs  nuiy  be  counted  in  a  line  downward  and  outward,  tracing 
those  desired  into  tlie  axilla  and  posteriorly,  remembering  that  each 
rib  runs  upward  as  it  passes  to  the  .spiru'.  Furthermore,  if  the  arm 
is  raised  outward  to  a  horizontal  line,  the  lower  border  of  the  great 
pectoral  muscle  corresponds  to  the  5th  rib,  and  the  highest  digita- 
tion  of  the  scrratus  magnue  lies  over  the  Gth  rib,  the  next  2  below 
lying  over  the  7th  and  Sth  ribs  respectively. 

Owing  to  the  downward  slope  of  the  ribs  from  spine  to  sternum, 
the  choudro-sternal  articulation  of  each  rib  is  considerably  lower 
than  its  vertebral  articulation.  The  articulation  of  the  1st  rib  in 
front  is  on  a  level  with  that  of  the  4th  rib  jit  the  back.  The  corre- 
sponding relations  of  tlie  ^*d  to  the  7th  ribs  inclusive  may  be  easily 
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stated  by  adding  4  to  the  number  of  the  rib  iu  front — e.  g.,  the  3d 
rib  anteriorly  is  ou  a  level  with  the  7th  posteriorly,  6th  with  the 
10th,  etc. 

Posteriorly  the  ribs  may  bo  counted  npward,  starting  wit!i  the  r^th, 
which  can  usually  be  felt,  but,  iu  fat  persons,  sornetimes  ouly  with 
great  difficulty.  The  tips  of  the  spinous  processes  of  the  dorsal  ver- 
tebrae may  also  act  as  guides  to  the  ribs.  Owing  to  their  dowTiward 
inclinatioii,  the  dorsal  spines  do  not  all  lie  on  a  level  with  the  same 
numbered  rib.  Thus  tue  2d  dorsa!  spine  corresponds  to  the  3d  rib, 
the  3d  spine  to  the  4th  rib,  and  .so  on,  down  to  and  iiu-hiding  the 
9th  spine,  which  correspomls  to  the  10th  rib.  The  10th  spine  lies 
midway  between  the  10th  and  11th  ribs.  The  Uth  and  12th  spines 
correspond  to  the  11th  and  I'^Jth  ribs. 

The  intercostal  spaces  have  tlie  same  number  us  that  of  the  ribs 
below  which  they  lie.  They  are  wider  in  frunt  than  behind,  and  the 
3d  is  usually  the  widest,  next  the  id,  then  the  1st.  T!ie  identifica- 
tion of  tiie  ribs  identifies  the  interspaces,  but  after  some  e.\perience 
the  examiner  is  often  able  to  re*^ognise  at  once  the  let  and  2d  inter- 
spaces. There  is  not  iufreqvieutly  a  noticeable  gap  between  the 
clavicle  and  Ist  rib,  which  may  bo  readily  taken  for  the  Ist  inter- 
space, and  in  a  long  thorax  the  2d  interspace  may  be  surprisingly  low 
down. 

(3)  Nipple.— In  the  male  thorax  thia  is  usually  between  the  4th 
and  oth  ribs,  4  inches  from  the  median  line  of  the  sternum,  but  it 
may  lie  directly  upon  either  of  these  ribs,  or  in  some  few  cases 
in  the  5th  interspace.  In  tlie  female  chest  its  position  is  ex- 
tremely variable,  depending  on  the  size  and  pendulousness  of  the 
mammary  gland.  One  learns  to  recognise  with  simve  accuracy  the 
point  where  it  should  typically  be  found. 

(4)  The  Mammary  Gland.— Vertically  thia  gland  extends  from  the 
3d  to  the  Uth  (or  7tli)  ribs  itn-hisive.  and  horizontally  from  the  edge 
of  the  sternum  to  the  anterior  border  <jf  the  axilla. 

(5)  The  Spine  and  Back. — There  usually  is  a  median  groove  or 
furrow  in  the  Vwck.  at  the  Imttom  of  which  lie  the  spinous  processus. 
In  thin  persons  and  in  many  children  the  spinou,'^  line  is  quite 
prominent,  largely  replacing  the  groove.  In  order  to  palpate  and 
identify  the  spines,  the  patient  should  be  made  to  double  over  to  the 
front,  thus  giving  the  spinal  column  a  curve  with  its  convexity  to 
the  rear,  and  making  the  .'^innca  more  prominent.  Or  the  spine  may 
be  briskly  rubbed  up  and  down,  by  which  device  the  tip  of  each 
spinous  proces.'?  is  capped  by  a  spot  of  hyperiemic  redness. 

If  searching  for  or  determining  a  given  spine,  the  following  points 
are  to  be  considered  :  .Tust  under  the  occiput  the  spine  of  the  axis 
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may  be  felt,  The  spines  of  the  3(1,  4th,  and  5tli  cervical  vertebne 
are  usually  digtinguishuljle  only  as  a  line  or  ridge.  Tlie  6tli  spine 
may  frequently  be  felt,  but  the  7th  cervical,  as  its  name  (prominena) 
indicates,  is  an  unmistakable  landmark  and  from  it  one  may  count 
downward.  Or,  if  tiio  number  of  a  given  rib  is  known  the  number 
of  the  spine  on  a  level  with  it  may  be  inferred,  conversely  as  in  (2). 

In  a  patient  sitting  with  the  arms  hanging  easily  at  the  sides  the 
ecapida  covers  the  ribs  from  the  2d  to  the  7th  {sometimes  from  the 
3d  to  the  8th)  inclusive.  In  the  same  position  tlie  inner  end  of  the 
spine  of  the  scapula  is  on  a  level  with  the  3d  dorsal  spine,  and  the 
inferior  angle  of  the  8i:apuhi  corresponds  to  the  7th  dorsal  spine. 

Topographical  Areas  of  the  Thorax. — Certain  arbitrary 
lines,  vertical  and  horizontal,  are  conceived  to  be  drawn  upon  the 
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Fl9,  9i. — Showioi;  the  to|K)gruphival  ureus  of  Uie  thorax  anteriorly. 

front,  side,  and  back  of  tire  thorax,  thereby  mapping  it  into  regions 
or  areas  which  are  convenient  for  pru'pnses  of  description  or  record 
(Figs.  y2  and  lt:i). 

The  vertical  lines  are  from  front  to  back. 

(1)  Tlie  Dtidsd-nutl  h'm'  and  its  prolongation  upward. 

(2)  The  sternal  line,  corresponding  to  the  lateral  border  of  the 
sternum. 

(3)  The  parasternal  line,  midway  between  (2)  and 
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(4)  The  mttuimiUnni  (or  iiipjvlo)  fine^  which,  evpn  in  the  male 
thorax,  does  uot  always  pass  through  the  uipiiU",  but  may  be  more 
exactly  defined  as  a  vortical  line  dropped  from  the  centre  of  the 
clavicle. 

(5)  The  anterior  ajcilUtri/  line,  drawn  through  the  point  at  which 
the  great  pectoral  muscle  leavca  the  cheat  when  the  arm  is  raised 
sidewiso  to  a  horizon- 
tal line. 

(B)  The  middle  ax- 
illarij  line,  drawn 
through  midway  be- 
tween {5}  and 

(7)  The  posterior 
axiUanj  Hue,  which  is 
drawn  through  the 
point  at  which  the 
latissimiia  dorsi  loaves 
the  chest,  the  arm  be- 
ing raise<l  as  in  (d). 

(8)  The  srapttlnr 
line,  drawn  tlirongh 
the  inferior  angle  of 
the  Bcapulii. 

(ft)  Tlie  mids/nnnl 
line. 

The  horizontal 
lines  arc,  in  front  and 
at  tlie  side,  from 
above  downward : 

(I)  A  line  run- 
ning from  the  cricoid 
cartilage  to  the  outer 
end  iif  the  clavicle. 

(•i)  The  line  of  the 
cUivirlcs. 

(.•5)  A  line  tbnmgh  tlie  third  chondro-sternal  articulation. 

(4)  A  line  tiirough  the  sixth  chondro-sternal  articulation.  Pos- 
teriorly they  arc : 

(5)  A  line  through  the  spines  of  the  scapulje. 

(6)  A  line  through  the  inferior  angles  of  the  scupulfp. 

(7)  A  line  through  the  spine  of  the  twelfth  dorsal  vertebra. 
Describing  the  Site  of  Lesions  in  the  Thorax.— (I)  One 

method  is  simply  to  state  the  area  in  which  a  given  sign  or  condi- 
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tiou  is  fouuil.  Tliis  h  of  vnliK-  in  {jivirig^  a  somcwliiit  geiienil  idi'u 
of  ]oi:ulity. 

{'i)  If  it  is  ilesirt'il  to  ilefiiie  mi  exact  point,  it  is  t'listomiiry,  in 
front,  to  state  the  rmmber  »jf  tbe  rib  or  interspmu-,  siml  the  iJiHtttneo, 
in  incliBS  or  centimetres,  titluT  from  the  niidsternitl  or  Ia,ter»l  slertial 
tine  lit  wlii<tii  it  lies;  Idlirullif^  to  <,nve  the  luinibcr  of  the  rib  nnd  tlie 
relation  of  the  point  to  the  anterior,  niiildle,  or  posterior  axilhiry 
lines;  posteriorly,  to  record  the  rib  or  interspace,  and  the  distauee 
of  the  ])oint  from  the  miilspitnil  line,  or 

(H)  'I"n  stale  the  nuiiilKr  <if  the  rib  or  interspace  anil  the  vertieal 
line  (e.  g.,  pariisteniiil,  anterior  axillary)  at  which  the  condition  to 
be  nntcit  is  fuiitul. 


SECTION  XXXI 

KXAMINATFOX   iW  THE  CIKCULATORY  SYSTEM 

ItiiioKK  proeeediuK  to  cousiiler  iIk^  evidences  of  (liseaso  Avhich 
niiiy  be  nbtaiiied  by  an  exaniinatiou  of  the  heart  ami  l>l(H»l-ve8selH,  it 
is  desirable  to  outline  the  clinii-al  pliysiolofn'  of  these  organs. 


I.    PHYSIOLOGY  OF  THE    HEART 

General  Scheme  of  the  Action  of  the  Heart.— Hurinf; 
BVstule  the  blood  irf  injeotod  into  the  aorta  and  pulmonary  arteries 
only,  the  anrifiili>ventrienhir  a|K'iiin;^,s  bi'in^'  Hosed  each  by  a  valve 
and  the  arterial  valves  open.  When  the  ventriulert  relax  and  their 
cavitiea  dilate  the  blood  flows  into  them  throngh  tlie  auricles  only, 
the  arterial  valves,  previon^ly  open,  having  closed;  and  the  aurieulo- 
ventriciUar  valves  previously  closed,  having  opened. 

During  the  greater  part  of  tho  ventricular  rehixntion  or  diastole 
the  aiirieles  also  are  rehixed,  and  the  heart  as  a  whole  is  at  rest.  The 
bl4vod  is  flowing  ijujetly  throngh  the  anrieles  into  tlie  ventricles,  tiius 
tendirig  to  Oil  and  distend  all  four  cavities. 

Toward  the  tcrnunation  of  tho  ventricular  repose  or  diastole  tho 
uurielea  contract  (auricular  systole),  completing  the  full  blood-charge 
of  the  ventricles.  The  uurieular  systole  is  brief,  and  terminates 
immediately  before  the  ventrii-ular  systole  commences.  Tims  the 
auricular  diastole  begins  with  and  continues  through  the  ventricular 
systole, and  nearly  to  the  end  of  tlie  vcntrinnlar  diastole.  During  this 
rt'latively  lung  period  blood  is  entering  the  aurielcs  from  the  vcin.s. 

The  Cardiac  Cycle. — The  "  cardiac  cycle  "  (Curtis)  comprises 
all  events,  anrionhir  and  ventricular,  which  occur  during  one  com- 
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plete  auricular  cycle  (systole  and  diastole),  as  seen  in  Fig.  94,  em- 
bracing the  two  essential  facts  of  heart  activity  and  heart  repose. 

The  duration  of  the  cardiac  cycle,  when  the  pulse  rate  is  at  the 
normal  average  of  72  per  minute,  is  0.8  second.  The  auricular  sys- 
tole lasts  0.1  second,  the  ventricular  systole  0.3  second,  and  the  period 
of  repose  0.4  second.  Clinically  it  should  be  borne  in  mind  that  with 
a  rapid  pulse  the  diastole  is  greatly  shortened,  rather  than  the  systole. 

Action  of  the  Valves.  —During  the  diastole  of  the  ventricles 
the  curtains  of  the  auriculo-ventricular  (mitral  and  tricuspid)  valves 
hang  free  in  their  respective  cavities,  probably  not  closely  touching 
the  walls.  As  the  blood  flows  quietly  in  from  the  auricle  the  ventricle 
fills,  and  currents  pass  between  tiie  valve-curtains  and  the  ventricular 
w^alls,  floating  the  curtains  upward  until  their  edges  and  a  part  of 
their  surfaces  are  almost  in  contact.  The  auricle  then  contracts, 
completely  filling  the  ventric^le,  and  the  systole  of  the  latter  imme- 
diately follows,  causing  an  instantaneous  increase  in  the  ventricular 
blood-pressure.  The  increased  pressure  at  once  brings  the  edges  and 
a  part  of  the  surfaces  of  tiie  valve-curtains  (wliich  are  already  in  close 
proximity)  so  suddenly  and  neatly  together  that  no  regurgitation  is 
permitted.  The  apposed  free  edges  of  the  curtains  are  thin  and  deli- 
cate, but  when  in  contact  are  sup])ortcd  by  the  opposite  bloo<l-pres- 
sure.  That  portion  of  the  segment  between  the  free  and  the  attached 
edge  is  prevented  from  bulging  into  the  ventricle  by  the  fine  but 
strong  chordag  tendinea?  wliich  spring  from  the  papillary  muscles 
and  act  as  guys  to  the  whole  surface  of  tlie  segmentt!. 

The  segments  of  the  xvinilunnr  (aortic  and  pulmonary)  valves  also 
have  thin  and  flexible  edtres  wiiich,  witii  a  portion  of  thiir  ventricular 
surfaces  (lunulae),  are  held  in  ai>posit  ion  by  the  l)loo(l-prcssure  in  the 
artery  at  the  clo.sc  of  ventricuhir  sy.stolc.  The  roniaindor  of  Ihe 
.segment  is  tbick  and  strong,  and  is  ])artiy  sni)i)ort('<l  wlicn  clost-d  liy 
tiie  top  of  the  thick  ventricular  walls.  Finally,  the  jjre.sence  of  the 
Corjjora  Arantii  at  the  central  point  of  the  jun(^tion  completes  the 
barrier  to  the  back-flow  of  blood. 

The  Normal  Heart  Sounds. — Ui)on  aus<!nltalion  each  car- 
diac cycle  is  found  to  be  attended  by  two  sounds  or  tones,  first  and 
second,  differing  in  cliaracter  and  relation  to  the  events  of  the  cycle. 

The  first  Koniitl  begins  with  the  ventricular  systole  (Kig.  !)4), 
but  while  of  somewhat  prolonged  duration  does  not  last  through- 
out the  systole,  nor  does  it  terminate  very  al)raptly.  For  conve- 
nience'sake  it  may  be  said  to  resemble  the  sylliible  "lubb."  The 
first  sound,  with  reference  to  its  mode  of  production,  is  un<|Ufs- 
tionably  composed  of  two  elements,  valvular  and  Jnnscnlar.  The 
valvular  element  is  the  short  fla])ping  closure  of  the  mitral  and  tri- 
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cuspifl  valve  segments.  The  muscnilar  element  is  the  sound,  more 
proloiigetl  ;vn<l  boonung  in  tjujility,  wliioii  is  producod  by  tliu  con- 
traction  uf  inusL^le  fibres  luul  buuilles.     lu  levers,  when  the  heiirt 
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per  iirmiiti".  To  Im!  rt'iMl 
rniiji  above  JownwiinJ. 


miiBRle  is  weakonetl,  tlie  Hrst  sound  loses  its  booming  qiialitj'  and 
becomes  sliort  and  Happing  in  character,  very  like  the  second  sound 
to  be  presently  described.  Indeed,  tbis  cbiinfje  in  the  firat  simrid  is 
one  of  llie  bL'nt  cliiileal  evidences  of  tiie  weakened  Iveart. 

After  the  first  sound  tliero  is  a  very  brief  interval,  the />•«/,  or 
shor/,  ftilenrr,  followed  by  the  second  sound. 

The  setfittt!  stuotfl  coincides  with  the  end  of  the  ventricular  sys- 
tole, is  purely  valvular  in  elmracter,  and  is  due  to  the  sudden  closure 
of  the  aortie  and  pidnionary  valve  segments.  It  is  short,  sharp,  and 
terminates  ubru(»tly  by  comparison  with  the  first  sound.  Conven- 
tionally it  is  represented  by  the  syllable  "dupp." 

The  second  sound  is  fullowed  by  the  .v'contI,tiT  l(>n(;,  sileurr,  which 
continues  until  the  first  sound  is  again  heard — e.  g.,lubb-dupp — lubb- 
dupp — etc. 

C'liinpuriiig  the  relative  intensity  (accentuation)  of  the  two  soumla 
under  normal  conditions,  it  will  he  found  that  when  the  heart  is  aus- 
cultated at  the  ape.x  beat,  the  first  sound  is  the  nearer  and  more  in- 
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tense  (Ii'ibh-<lupp),  while,  if  listened  to  in  the  seennd  intersparp  on 
either  side  of  tlie  sternum,  the  second  soiuid  is  acoented  (luhh-(lu|in). 
Innervation  of  the  Heart. — The  nerve  supply  of  the  lu-nrt 
consijits  of  (1)  intriieardisic  giiiigliou  culls,  (2)  iulithitory  ucrves,  ami 
(3)  uufjmenlor  nerves  (Fig.  US). 

The  heart  contnicts  at  certtdn  intcrvnls  untier  the  influence  of 
the  cardiac  giiuglia,  and  the  rate  of  the  successive  contractions  is  the 

resultant  of  the   opposing 
uctiuu    of    the     inliihitory 
(pueuniogjistric),  and  uccel- 
INHIBITOR         Prator  or  augmentor  (ejin- 
\{PneumogaitrK)     pathetic)  nerves. 
',  Arterial  Tension.— 

The  blood  is  under  high 
pressure  in  the  arteries,  a 
lower  pressure  in  the  capil- 
laries, and  u  still  lower  pres- 
sure in  the  veins.  It  thus 
moves  continuously  in  the 
direction  of  the  lowest  pres- 
sure— i.  e.,  arteries  to  veins. 
The  causes  of  the  normal 
arterial  pressure  are  the 
force  of  the  ventricle,  the 
frictional  resistance  of  the 
capillaries,  and  the  elastics- 
ity  of  the  arteries. 

Thus  connecting  the  car- 
diac pump  -the  force — with 
the  capillaries— the  resist- 
ance— is  n  system  of  tubes,  the  arteries,  which  are  elastic  and  dis- 
tensible (Fig.  !'0}. 

The  arterial  lennion  or  pressure.  tlK'ri'fnre,  is  I  he  resultant  of  the 
intermittent  pumping  of  (Itiid  into  an  eliit^lic  tube  which  at  its  fur- 
ther end  is  split,  into  many  tine  tubes,  otfering  a  steady  resistance  to 
the  oulllow.  The  normal  degree  of  pressure  is  maintained  when  the 
amount  of  blood  accommodated  by  tiie  yielding  of  t!ie  arterial  walls 
during  each  systole  of  the  ventricle  is  equal  to  the  amount  passed 
iato  the  capillaries  during  the  following  diastole  of  the  ventricle. 

Changes  in  the  arterial  pressure  an*  largely  dependent  either 
U[)on  variation  in  the  strength  of  the  heart  heat,  or  in  the  resistance, 
or  in  both.  Ii  the  heart  is  weak,  or  the  resistance  lessened  by  dila- 
tation or  loss  of  tone  in  the  arterioles,  the  pressure  falls;  while  if 
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Fin.  !'!>. — Uintrnun  nhnwinp  the  nervoiu  uieohmiiiiui 
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the  heart  contracts  with  grout  vigour,  or  the  vessels  are  contracted,  it 
will  rise. 

Innervation  of  the  Blood  Vessels.— WJiilf  thf  hloo.l  is  kept 
in   motion  by  tin-  lieart,  its  <li»tril>iitioii  to  various  portions  of  the 
body  is  regiiiutcd  by 
the     blood    vessels. 
This    regidatioii   of 
the  ))Iood  supply  to 
various     areas     de- 
pends upon  the  ex- 
i.stem-o    of    (jireular 
mu.sc'uliir    fibres    in 
the   middle  io;it   of 
tilt'  tirtcries,  particu- 
larly tliose  of  small 
size  (arterioles),  and 
a   nervous    mechan- 
ism (the   viisomotor 
apparatus)  wbieh,  by 
its  iiction  u])on  the 
muscular  coat,  eon- 
trols  tlic   cHlibre  of 
the    8up])lying    ves- 
sels, and   in   conse- 
quence the   iimonnt 
of   blood    perniitti'd 
to  pass  through  them 
in  a  given  space  of 
time.      The  vasomo- 
tor  apparatus  (Fig. 
97)  consists  of  vaso- 
constrictor and  vaso- 
<lilutor  nerves,  Tinth 
centres  in  the  cord 
and  in  the  medulla. 
The  vafio-^-oiisfri'ff'r 
neri'es,  when  Btimnlated,  cause  contraction  of  the  vessels  to  which 
they  are  distributed;  if  cut,  the  vessels  dilate.     The   vofo-dilafor 
neri'p.1,  if  stinuilated,  give  rise  to  enlargement  or  dilatation,  but  sec- 
tion of  these  nerves  does  not  cause  vascular  constriction.     The  dihi- 
tors  are  more  easily  excited  than  tlu^  constrictors.     It  is  to  be  borne 
in  mind  that  both  dilator  and  constrictor  fibres  may  run  side  by 
Bide  in  the  same  anatomical  nerve — c.  g.,  the  sciatic. 


HESISTAMC€ 

{rmcTioN  IN 

CAPlLLAWEi. 

MAINL  y. ) 


© 


t'lo.  !<ii. — Dinjinuii  i'\|iIiiiiiitory  of  nrli  riii)  Un.Hioii. 


PHYSIOLOGY  OP   VALVULAR   DEFECTS 


331 


The  state  of  contraction  or  dilatation  of  the  vessels  is,  therefore, 
dependent  upon  the  interaction  of  the  constricting  and  dilating  por- 
tions of  the  mechanism,  by  which  more  or  less  blood  is  admitted  to 
special  areas  or  to  large  portions  of  the  body.    In  some  areas  the 

vessels   may  be  di- 

MaJn  Vasomotor  Centre  in  Medulla. 


"«,  Branches  rrom  Cord  Cells 


rVasomotor  Cells  at  various  levels  in  Cord. 


Ganglion 


Arterioles. 


lated;  in  others,  at 
the  same  moment, 
contracted.  Much 
of  this  necessary  va- 
riability in  blood 
supply  is  dependent 
upon  reflex  influ- 
ences, the  stimulus 
or  irritation  coming 
either  from  tlie  blood 
vessels  themselves  or 
from  the  end  organs 
of  sensory  nerves  in 
general.  The  con- 
striction or  dilata- 
tion appears  usually 
in  the  vascular  area 
from  which  the  stim- 
ulus arises — e.  g.,  the 
redness  of  a  sinap- 
ism ;  or  in  a  part  functionally  associated  with  the  part  stimulated — 
e.  g.,  the  hyperaamia  attending  un  increased  secretion  from  the  sub- 
maxillary as  the  result  of  acid  placed  upon  the  tongue.  The  utility 
of  counterirritation  is  based  upon  these  facts.  It  is  also  to  be 
noted  that  when  the  blood  vessels  of  the  skin  are  constricted,  those 
of  the  interior  are  dilated  (e.  g.,  chill),  or  the  contrary.  The  vaso- 
motor apparatus  may  be  an  important  factor  in  producing  an  in- 
crease or  a  diminution  in  the  arterial  pressure.  Contraction  of  the 
peripheral  arteries  increases  friction  and,  therefore,  the  resistance  to 
the  flow  of  blood  from  arteries  into  capillaries,  and  the  pressure 
rises.     Conversely,  if  the  arteries  dilate,  the  pressure  falls. 

II.    PATHOLOGICAL    PHYSIOLOGY    OF    VALVULAR 

DEFECTS 

Direct  Effect  upon  the  Heart.— Before  proceeding  to  study 
the  evidences  of  cardiac  and  vascular  disease,  it  will  be  of  service  to 
deal  briefly  with  some  of  the  disturbances  of  the  norniul  cardiac  func- 
tions which  result  from  defective  valves. 


Fio.  97. — Diftjfrum  wliowiiiff 
tlie  vanoiiiotor  nvrvoui) 
mcchaniHiii. 


332 


TEIH   EVIDENfKS  OF   DISEASK 


Normally  the  blood  flows  always  in  the  same  direction,  because 
the  valves  cloae  easily  and  accurately;  and  it  passes  in  proper  amount, 
because  the  openingH  into  and  out  of  the  ventricles  are  eufticicntly 
large  to  permit  its  free  entrance  and  exit.  Defects  at  the  valvular 
opeuinga  are  therefore  of  two  kinds :  either  tlie  valve  openings  arc 
narrowed  {>*feiio.>ii/i),  or  the  vidves,  because  of  shrinkage,  do  not  «dose 
etfectually  {hirumpeiencif,  rfijunjUatiiin).  The  valves  may  be  nornml 
and  yt;t  incompetent,  if  tlic  ring  or  opening  to  the  margin  of  which 
the  valve  is  attached  becomes  stretched  and  dilated  to  such  an 
extent  that  the  valve  segments  can  not  meet  {relative  tusujficiencij). 

Whatever  the  nature  of  the  de- 
fect, the  final  rcsiilL  is  to  hinder 
the  How  of  blood  along  its  normal 
channels  by  causing  stagnation  or 
stasis  in  one  of  the  clmmhera  of 
the  heart  (Fig.  iiH).  The  cavity 
of  tlio  heart,  which,  with  refer- 
crue  to  the  course  of  the  blood, 
lies  behind  the  narrowed  or  in- 
competent valve,  ia  habitually 
ovf-rlilkd ;  it  can  not  ivrojx-rly 
einjity  itself,  and  because  of  its 
constant  ovenlistention  becomes 
dilated.  In  course  of  time  its 
muscular  walla,  having  an  exces- 
sive amount  of  work  to  perform, 
increase  in  thickness  and  strength, 
i.  c.,  undergo  liypertrophy  up  to 
a  certain  degree,  whicli  is  deter- 
mined by  the  gnivity  of  the  lesion 
and  the  nutritional  capability  of 
the  cardiac  muscle. 

According  to  the  particular  valve  affected  and  the  nature  of  the 
lesion,  tlie  reauUing  changes  vary  in  detail  (Fig.  00,  100). 

(1)  In  (uirlir  sfi'iinsia  the  valve  segments  are  moat  commonly 
thickened,  rigid,  and  adherent  by  their  edges  so  that  during  the 
systole  of  the  left  ventricle  they  refuse  to  ojien  out  against  the  aortic 
walls,  and  the  exit  of  bbiod  from  the  ventri<de  is  hindered  (Fig.  i>f)). 
(.'onsequently  the  hitter  hypertrophies,  gcnenilly  a  simple  hypcrtnv- 
phy,  with  little  dilatulion  until  the  disease  ia  well  advanced,  when 
tliere  nniy  be  relative  mitral  insufficiency  and  its  results.  (See  (3) 
following.) 

(*J)  In  iioifir  iiicomprienn/  the  valvo  segments  are  shrunken  ami 


.\ 
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tlieir  ciljps  cnned,  so  that  thov  fsiil  of  exact  apiwsition.  As  a  result, 
■ftcr  the  k-ft  vcMitriclc  liiis  delivered  its  cliar<,'e  of  blood  into  tlic 
aorta,  the  oltutio  pressure  of  the  latter  drives  a  portion  of  the  blood 
which  it  contains  back  through  the  defective  valve  into  the  ventricle. 


Obstruction  tnmi 
sleaeeis  (nsrrow- 
iDK)  of  BO  artt<riiil 
Ofwiiinj;  (aortic  or 
pulinonarf  orifice ) 


VENTRICLE 
CONTRACTING 


REQUROITATrON  fmni  Im- 
5i»Tri'fl  i-K-sun'  liumilH- 
flfiMVi  iif  an  aurioul(»- 
vcMKHi'iilArvalrednitrsl 
■  ■r  trk'UK|iiil>.  VrUva 
<  UH(K  sliTUnken 


\ 


fIoT^. — D'ltiinm  n^<TvwM\i\'  hi-iiiii.k  ii.y  iin<l  stoiioeis,    Lnr(;o  arrows  =  normal  coun'e 
of  bluinl ;  xiiiull  urnjWH  =  uliiiuniml  curn-ul». 

Daring  its  diastole,  therefore,  the  left  ventricle  is  receiving  blood 
from  both  the  aurii'le  mid  tlie  aorta.  Under  this  iiirreawd  pressure 
its  walls  primarily  dilato  and  secondarily  heeonie  liyperlrnphied. 
Very  frequently  there  is  also  relative  mitral  irisuHiiieiiey,  (See  (^) 
following.) 

(3)  Mitral  inconipetettcif  Te%\\\is  either  from  shrinking  iinil  puek- 
ering  of  the  cusps,  or  from  dilatuticin  of  the  left  ventricle  so  that 
the  segments  can  not  fill  in  the  enlarged  opening  (relative  insuffi- 
ciency), or  from  weakening  of  the  nuisenlar  tissue  of  the  iieart,  so  that 
the  papillary  muaclea  do  not  act  with  accuracy,  nor  does  the  mitral 
orifice  contract  as  in  healtJi  during  syatfde. 

In  consequence  of  the  imperfect  closure  of  the  mitral  valve  daring 
the  systole  of  the  left  ventricle,  a  portion  of  the  blood  which  should 
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!)('  cxj>elIoil  into  the  imrta  re^rurjiituti's  hiU»  tin-  h-ft  iuiriclo  (Vv^.  9!)). 
The  aurirle  thus  iToeives  blood  during  its  diiistole  from  two  Koiin-es, 
the  left  veiitrii'le  itnd  the  pulmonary  veins.  It  therefore  becomes 
overdisttzuled  and  dilates,  and,  as  it  must  do  extra  work  in  discharg- 
ing iin  unusiijil  amount  of  hlood  into  the  ventricle,  nuder^'oes  hypcr- 
trnnhy.  The  loft  ventricle,  receiving  this  unusiui!  anionnt  of  blood 
just  previous  to  its  systole,  also  dilates  and  hypertrophies.  The 
increased  pressure  in  tbo  left  auricle  dfiins  back  the  Mood  succes- 
sively in  the  ])uhnonary  veins,  capilhiries,  artery,  and  riglit  ventricle. 
The  right  ventricle  dilates  and  hypertroidiies,  because  of  the  dis- 
tention and  increased  work  caused  by  the  obstruction  in  the  pul- 
mniiary  circnit.  T!ic  tricufjpid  viilvc  niiiy  become  relatively  iiisuf- 
licieiit,  and  regurgitation  take  place  into  the  right  auricle.  Finally, 
the  venae  cavae,  and  through  thenj  the  venous  side  of  the  systemic 
circulation,  may  enter  ujtou  a  condition  of  pernumeMt  engorgement. 

(4)  Miinil  sfinii\if<  may  be  due  in  varying  proportions  to  narrow- 
ing of  the  ring,  adhesiyn  of  the  valve  cusps  by  their  edges,  or  con- 
traction of  the  chorda;  tcndinea'.  In  consequence  of  the  letjscncd 
size  of  the  mitral  orifice  the  auricle  hsis  ditlkidty  in  expelling  its 
contents  into  the  left  ventricle.  It  dilates  and  to  a  marked  e.\tcnt 
undergoes  hypertrophy.  As  with  mitral  iusiiflicimcy,  the  impnli- 
nu'ut  to  the  blood  which  comes  through  (he  pulmonary  veins  into 
the  left  auricle  causes  dilatation  and  hypertrophy  of  tlie  right  ven- 
tricle and  auricle,  and  final  systemic  veuous  cougestion. 

(5)  Tricuifpid  infompetenre  is  nsually  relative  and  secondary  to 
valvular  lesions  of  tlie  left  side  of  the  hi'urt.  Tlie  right  ventricle 
and  auricle  dilate  and  undergo  byiJcrtrophy  for  the  same  reasons  as 
the  left  chambers  in  mitral  insufficiency,  and  the  systemic  veins 
become  overfilled. 

(ij)  Triruspul  ffnutsix  is  nsually  secondary  to  left-sido  lesions, 
the  increased  work  and  blood  ji-r(>s8u re  imjuwed  by  tluf  latter  giving 
rise  to  stderotic  changes.  It  may  be  of  congenital  (»rigin.  Hy  a 
similar  mechanism  to  that  of  mitral  stenosis,  the  right  auricle  dilates 
and  hypertrophies.     The  systemic  veins  are  engorged. 

(7)  Pii'mnnnri/  Hfrnofn's.  a  rare  congenital  defect,  ("Uises  hyper- 
trophy and  dilatation  of  the  right  ventricle,  and  subsequent  similar 
changes  in  tlie  right  auricle. 

(8)  Pnhmninri/  insuffiripunj,  another  rarity,  ]>rodnces  hypertro[)hy 
and  dilatation  of  the  right  ventricle  and  auricle. 

Compenaation  and  its  Failure.  — Uy  compen-iatinn  is  under- 
8too<l  the  etTort  made  by  the  heart  muscle  through  hypertrophy  to 
meet  the  increased  work  thrown  upon  it.  So  long  as  the  inerreased 
strength  of  the  cardiac  walls  serves  to  propel  the  blood  in  sufficient 
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amount  and  with  sufficient  thoroughnesB  to  prevent  marked  stagna- 
tion in  any  portion  of  the  blood  stream,  there  are  no  subjective 
symptoms,  and  the  patient  is  to  all  intents  and  pnrposea  well, 
although  during  this  period  dilatation  and  hypertrophy  are  pro- 
gressing. 

If,  however,  for  any  reason  the  strength  of  the  heart  muscle 
fails  slowly  or  abruptly,  the  compensation  is  said  to  be  "  broken  '' 
or  *'  ruptured."  The  point  of  principal  clinical  interest  with  refer- 
ence to  compensation  is  that  its  completeness  depends  almost 
entirely  upon  the  condition  of  the  cardiac  muscle.  The  most 
important  question  to  be  answered  during  the  examination  of  a 
case  of  valvular  defect  is  with  reference  to  this  point.  Aside  from 
the  signs  discerned  in  the  heart  itself — the  direct  effects  of  the 
lesion  (dilatation,  hypertrophy,  etc.) — this  question  must  be  answered 
by  the  presence  or  absence  of  certain  indirect  or  peripheral  effects 
or  symptoms. 

Indirect  Effects  of  Valvular  Lesions.— With  few  excep- 
tions the  peripheral  symptoms  are  due  to  passive  (venous)  conges- 
tion of  various  organs  sequent  to  the  damming  back  of  tlie  blood  by 
various  valvular  defects.  The  congestion,  for  obvious  reasons,  affects 
the  pulmonary  circuit  and  the  lungs  primarily,  and  later  in  the  dis- 
ease the  organs  and  parts  drained  by  the  systemic  veins.  The  organs 
and  parts  of  the  body  and  the  symptoms  of  more  or  less  complete 
compensation  which  they  offer  are  as  follows  (see  Fig.  100): 

(1)  Lungs, — Dyspruea,  cough,  haeraoptyBis,  or  pulmonary  cedema 
demand  an  examination  of  the  heart.  So  also  do  frequent  severe 
or  protracted  attacks  of  bronchitis.  Ilydrothorax  is  a  direct  result 
of  valvular  disease.  The  loiig-<  ontinued  pulmonary  congestion  and 
high  vascular  pressure  may  lead  to  atheromatous  changes  in  the  ves- 
sels and  brown  induration  of  the  lungs. 

(2)  Liver. — liack  pres-sure  in  the  inferior  vena  cava  may  show 
itself  by  congestion  and  great  swelling  of  the  liver  and,  if  there 
is  tricnsj)id  insufficiency,  pulsation  of  the  liver  as  well.  Long-con- 
tinued passive  hypcrtemia  produces  the  nutmeg  liver. 

(3)  Stomach,  Spleen,  Intestines. — As  these  organs  must  drain 
through  the  portal  vein,  the  congested  hepatic  capillary  system  fur- 
nishes, as  compared  with  other  viscera,  an  additional  barrier  to  the 
emptying  of  their  veins.  Consequently,  the  Htmnarh  offers  the  symyt- 
ton)8  of  a  cat^irrhal  gastritis,  the  spleen  becomes  somewhat  enlarged, 
and  the  inie^titMS  become  the  seat  of  a  chronic  catarrh.  Diarrhoeal 
attacks  are  controlled  with  difficulty  or  alternate  with  cimstipation. 
Iji  advanced  cases  the  congestion  is  so  great  that  there  is  a  serous 
exudate  into  the  peritoneal  cavity  (ascites). 


Flo.  100.— Uiugrniii  showiiiif  the  irnlin;<'l  (jxTipliu™!)  ciTci-te  of  valvular  le»ioiiK.  This 
dintrrain  i»  rIco  of  serva-e  in  tracing  the  liircot  (citnliac)  changes  due  to  vtlvulor 
defecta.    The  iDdireot  results  lire  catalogued  in  die  sign  squures. 

(5)  Venffi  CaV8B, — If  the  back  prt'ssurc  in  the  superior  cava  is  con- 
tinuously iiigh,  there  is  cyanosis  of  the  lips  and  face,  clubbing  of  the 
fingers,  and,  with  tricuspid  regurgitation,  a  systolic  jugular  pulse. 
As  a  result  of  a  similar  condition  in  the  inferior  cava,  there  is  oedema 
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of  the  lower  extremities,  ami,  if  tlio  iiressure  is  extremely  high  in 
both  cavie,  general  aiiusarcu. 

(f>)  Brain. — In  some  eases  so  little  lilrnwl  is  sent  to  the  hruin 
(arterial  tiiuenjiu)  that  vertigo,  or  faintnesa,  partial  or  amoimtiii;,'  to 
complete  syncope,  may  occur. 

The  foregoing  signs  and  Bymptonifi,  if  present,  demand  on  the 
one  hand  a  search  for  cardiae  disease;  on  the  other  hand,  if  uardiui! 
disease  ia  found,  these  phenomena  should  be  inquired  for  in  order  to 
jn.ike  an  estimate  of  the  manner  in  which  the  heart  is  doing  its  work 
— i.  e.,  the  condition  of  tlie  heart  niurfile, 

111.  TOPOGRAPHICAL  ANATOMY  OF  THE  HEART 
AND  ITS  VALVES 

Shape  of  the  Heart. — An  exnclU'iit  des<Ti[ition  of  the  surface 
anatomy  of  the  heart  is  that  of  Keiller  (Amerieun  Journal  of  the 
Medical  Sciences,  April,  ISits),  based  upon  the  models  of  Mis  and 
hh  ovni  gL'lalin-inJL'C'tuil  spt'cimeus.  Tiie  pn-smt  piirposi-  wiil  ho 
fully  sahservcd  hy  describing  the  heart  as  a  whole  ami  the  anterior 
surface  in  particular. 

The  heart  is  an  irregular,  fonr-sidi>d  pyramid,  its  base  resting 
upou  the  diaphragm.  Its  ajiex  is  truncated,  thus  oifL-iing  a  place 
for  the  roots  of  the  upspringing  great  vessels.  It  therefore  possesses 
five  .surfaces,  anterior,  posterior,  right,  left,  and  inferior  (the  base), 
with  well-ilclijied  borders  separating  them. 

The  anterior  siirfuce  is  triangular  in  shape,  slightly  curved,  and 
lies  parallel  with  the  jKisterior  surface  of  the  sternum.  It  ittclndcs 
from  right  to  left  the  whole  right  appendix  ami  a  part  of  the  right 
auricle,  the  greater  part  of  the  right  ventricle,  and  ])ortions  of  the 
left  appendix  and  left  ventricle.  It  is  separated  from  tlie  right  sur- 
face by  tlie  convex  and  nearly  vertical  right  anterior  horth'r  ;  from  the 
inferior  surface  or  true  aiiatomicnl  base,  by  tlie  sharp,  aluiosj-  straight 
a ntt'ro-inferi<n"  border :  from  the  left  surfaey  by  the  convex,  .sliglitly 
rounded  oblique  left  anterior  border.  The  upper  angle  of  the  anterior 
surface  is  the  nnnfoiiuml  apnx,  and  mergos  into  thu  anterior  wulls  of 
the  great  arteries.     The  k'l't  anterior  angle  is  the  rUtiicn}  apex, 

The  diagram  (Fig.  101)  is  dranii  in  accordance  with  tlic  facts 
just  rehearsed,  exee}it  that  the  right;  lower  angle  of  the  heart  is 
rounded.  Owing  to  the  normal  anatf>mical  mid  fnnetiomil  variations 
in  the  shape  of  the  heart,  and  the  changea  in  its  position  resulting 
from  respiratory  action.  Ijodily  posture,  ami  the  shape  of  the  thorax, 
no  one  diagram  caiL  tell  the  whole  story. 

R«latioii  of  Heart  to  Chest  Walls.— The  projectioTi  of  the  heart 
upon  the  anterior  chest  wall,  an  outline  correspoinling  to  the  shadow 
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of  tliu  organ  whicli  woiilil  ho  past  liy  juinvlU'l  ra)'8  of  liglit  passing 
from  back  to  fruut,  is  obtained  apin'oxiinatcly — provided  that  tho 
chest  is  well  formed— as  follows  (see  Fig.  10'>) ; 
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Fi".  liil.    Tlifrtuti'riiimsrwwt  oT  the  norrniil  lu'iirt  unA  ffront  vw«<>l«.  HTiowlnst  tlicir  relntiitiu 
(o  tin-  iin«toiiiioal  Ifliiilmiirlin  (rilvs,  Btiriiuiii,  fluviclcHj  id' tin*  Iniiit  of  iht  thorax. 

(1)  f'pper  Border. — Draw  a  horizontal  line  across  the  sternnm  at 
the  level  of  the  3d  costal  cartilages,  from  a  point  A,  A  an  inch  to 
the  right  of  the  right  edge  nf  tlie  sternum,  to  a  point  /i,  1  inch  to 
the  loft  of  the  left  sternal  edge.  This  is  the  dividing  line  between 
the  heart  and  the  great  vessels,  and  is  the  clinical  baso  of  the  heart. 

{'i)  Lower  Border, — Mark  a  point  /J,  vertically  btdow  tiie  nipple, 
in  the  5th  intercostal  space  between  the  5th  and  (Jth  left  ribs,  just 
at  the  npjitT  edge  of  the  latter.  The  apex  boat  (which  is  not  made 
by  the  extreme  apex  of  the  lieart)  is  usually  felt  in  the  middle  of  the 
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illary  line.     Mark  als 


5th  space,  and  ^  to  1  inch  inside  tlie  mummi 

point,  f.',  at  the  junction  of  the  upper  and  middle  Sds  of  the  etmform 

cartilage.     Point  C  is  usually  ^  an  inch  higher  than  point  />. 

The  statements  here  made  with  reference  to  the  position  of  the 
lower  border  of  the  heart  do  not  agree  witli  those  commonly  accepted, 

which  phu.e  this  bor- 
\  ^  (ler  ut  a  point  a  little 

above  the  lower  end 
of  the  sternum.  The 
ordinary  descriptions 
are  eorrect  for  the 
fadaviT  (Smsox),  not 
for  the  living  siib- 
jo<t,  owing  to  the  as- 
cent of  the  diaphragm 
and  heart  which  takes 
place  in  articulo 
m  or  fin. 

Draw  a  line  eon- 
neeting  these  points. 
(:])  i!i(/fit  Border. 
—From  point  .i  draw 
11  line  downward, 
curving  H  little  to  the 
light,  until  it  reaches 
the  middle  of  the  4th 
interspace,  then  curv- 
ing to  the  left  until 
it  passes  over  the  car- 
tilages of  the  6th  and 
7th  ribs,  a  little  before  they  j'tin  the  sternum,  and  meets  point  C 
over  the  ensiform  cartilage. 

(4)  Left.  Border. — Connect  points  B  and  D  by  a  line  slightly  con- 
vex to  the  left. 

This  outline  represents  the  position  of  the  heart  in  a  well-formed 
chest.  In  an  emphysematous  thorax  (permanent  position  of  inspira- 
tion) it  lies  lower  in  relation  to  the  ribs,  its  inferior  border  descend- 
ing to  the  tip  of  or  below  the  appendix.  On  the  other  hand,  if  the 
chest  is  of  tlie  alar  or  phthisical  type  (permanent  position  of  expira- 
tion), its  lower  border  uuiy  lie  half  an  inch  or  more  above  the  end  of 
the  sternum. 

Mobility  of  the  Heart. — In  addition  to  tlie  peniununt  variations 
in    position  just  raeulioned,  the    heart  is  movable   by  pOifiure  and 


-I'<iiiir^>  iiimii  tli</cliL-jit  liy  wliicli  lln'  rmiiiuil  li'iim!- 
mrie*  of  ttic  lu'iirt  omt  jfreat  vp»»».-U  iiiuy  l-e  lU  trimiiHrd. 
Kippl(!»  in  liiU  fiifuiv  urv  tuo  fur  uwuy  I'roiti  tliu  iiiudinii 
line- 
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reepiraiion.  If  the  iudiviJuiil  lies  in  the  left  lateral  position,  the 
apex  beat  niovt-s  from  1  to  2  iuehes  to  the  left;  if  flat  ou  his 
back,  the  heart  recedes  from  the  chest  wnU,  and  the  apex  beat  may 
become  imperceptible;  if  on  the  riglit  side,  the  impulse  moves  nearer 
to  tlie  median  line;  if  he  leans  forward  or  lies  face  downward,  the 
apex  beat  Htrengthetie.  In  forced  iiisjuratiou  the  diaphragm  descends, 
drawing  the  heart  downward  and  toward  the  median  line  by  means 
of  the  attachment  of  the  pericardial  sac  to  its  central  tendon.  The 
ribs  move  upward,  thus  increasing  the  displacement  of  the  heart 
relatively  to  these  bony  landmarks.  In  forced  expiratiou  the  dia- 
phragm moves  upward,  elevating  the  heart  and  shifting  its  apex 
further  to  the  left.  The  excursion  of  the  diaphragm  may  amount 
to  2  inches.  An  absence  of  the  normal  mobility  of  the  heart  is  au 
important  sign  of  adherent  pericardium. 

When  the  heart  moves,  it  swings  from  its  point  of  su.ipension  by 
the  great  vessels  at  the  base.  Consequently,  the  excursion  of  its 
apical  portion  from  side  to  side  or  from  front  to  back  is  much  greater 
than  that  of  the  base,  except  where  there  is  a  localizeil  pull  by  re- 
tracting libroid  tissue  or  pressure  by  new  growths. 

Relation  of  Cavities  and  Great  Vessels  to  Chest  Wall— The  relar 
tions  of  the  various  cavities  of  the  heart  to  the  chest  wall  are  shown 
sufficiently  in  P'ig.  101, 

The  great-ves.Hel  area,  so  called  for  convenience,  nniy  be  outlined 
by  first  drawing  a  horizontal  lino  across  the  junction  of  the  middle 
and  upper  ^ds  of  the  manubrium.  This  line  should  lie  about  }  inch 
below  tiie  upper  border  of  the  manubrium  (episterniil  notch).  It 
should  extend  right  aud  left  sutliciently  to  permit  a  vertical  line  to 
be  drawn  downward  from  each  end  to  p4iint.s  A  and  B  (Fig.  102). 
The  veasela  contained  in  this  apace  are  shown  in  Fig.  101. 

IV.     PHYSICAL    EXAMINATION    OF   THE    HEART   AND 
ITS   NEIGHBOURHOOD 

The  ^>(l>Jcctirc  symptoms  of  cardio-vascular  disease  are  summar- 
ized elsewhere  (see  Synopsis  of  Examinations),  and  referred  to  in 
detail  in  various  places. 

The  objective  courlih'on  of  the  heart  is  ascertained  by  inspection, 
palpation,  percussion,  and  auscultation.  The  patient  should  be, 
preferably,  semirecumbent,  as  there  are  fewer  physical  ditficulties  iu 
the  way  tlian  if  sitting  or  standing. 

A.  Inspection  and  Palpation 

By  inspection  and  palpation,  which  are  instinctively  eombined, 
the  examiner  determines  the  shape  of  the  prsecordium,  certain  facts 
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regarding  the  apex  beat  and  praecordial  pulsation,  the  presence  or 
absence  of  pulsating  or  distended  veins,  and  other  abnormal  pulsa- 
tions or  thrills. 

Elsewhere  (see  Index)  have  been  considered  the  shape  of  the  prm- 
cordium,  distended  veins  of  chest,  &\x^  pulsating  jugulars. 

Apex  Beat. — The  apex  beat  lies  normally  in  the  5th  left  inter- 
costal space,  ^  inch  inside  the  mammillary  line,  and  about  3  inches 
to  the  left  of  the  midsternal  line.  In  health  the  apex  beat  is  lim- 
ited to  a  space  1  inch  in  breadth,  occupying  one  interspace  only. 

It  is  somewhat  internal  to  the  actual  apex  formed  by  the  ventri- 
cles, the  right  ventricle,  not  the  apex,  striking  against  the  chest  wall. 
Thus  when  the  apex  is  carefully  outlined  by  percussion  the  lower 
left  limit  of  cardiac  dulncss  will  usually  be  found,  in  health,  about  f 
of  an  inch  to  the  left  of,  and  a  little  below,  the  maximum  impulse. 
The  actual  position  of  the  apex,  therefore,  is  always  outside  of  the 
palpable  maximum  impulse.  This  normal  discrepiincy  is  increased 
when  the  heart  is  hypertrophiod,  the  enlarged  and  rounded  organ 
holding  the  true  apex  still  further  away  from  the  chest  wall. 

In  the  majority  of  cases  the  apex  beat  can  be  both  seen  and  felt, 
in  many  felt  but  not  seen,  and  in  some  it  may  be  imperceptible.  In 
palpating  the  apex  beat,  the  whole  hand  should,  first  of  all,  be  laid 
smoothly  but  firmly  over  the  praecordial  region,  the  fingers  pointing 
downward  and  to  the  left.  This  is  important,  because  the  character 
of  the  heart  action  as  well  as  the  point  of  most  marked  impulse  is 
at  once  appreciated.  After  this  the  finger  tips  may  be  employed  to 
accurately  locate  the  apex  beat.  As  the  impulse  may  be  diffuse,  the 
apex  beat  should  be  considered  to  lie  at  the  point  where  the  finger 
appreciates  a  distinct  thrust  from  Avitliin.  If  a  localized  impulse  can 
not  be  felt  while  the  patient  is  recumbent,  he  should  be  required  to 
sit  upright,  lean  forward,  or  turn  u]ion  the  face  (if  his  condition  per- 
mits), so  as  to  bring  the  heart  to  the  front  of  the  thorax  by  gravity. 

The  apex  beat  is  to  be  studied  with  reference  to  position,  charac- 
ter, and  extent  (Fig.  103). 

Position  of  the  Apex  Beat.— The  position  of  the  apex  beat  is  of 
extreme  importance,  as  it  furnishes  the  most  reliable  information 
with  reference  to  the  situation  of  the  heart.  As  it  coincides  with 
the  ventricular  systole,  it  also  furnishes  the  standard  for  determining 
the  time  relation  of  other  pulsations— i.  e.,  wliether  they  are  systolic, 
presystolic,  or  diastolic.  Aside  from  normal  alterations  in  the  posi- 
tion of  the  heart,  the  apex  beat  may  be  moved  from  its  natural  loca- 
tion, either  by  an  actual  dislocation  of  the  entire  heart  caused  by 
pressure  or  pull,  or  by  changes  in  its  shape  due  to  hypertrophy  or 
dilatation.    It  is  to  be  borne  in  mind  that  deformities  involving  the 
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chest,  kyphnsis,  scoliosis,  et  at.,  deprive  the  position  of  the  n]iex  heat 
of  much  of  its  diagiuistic  value,  as  it  may  be  ilisplai^od  iti  uuy  direc- 
tion and  ruistiikeiily  considered  a  result  of  serious  (.ardim;  disease  or 
aa  a  marked  coiigenitul  anomaly  of  position. 

(1)  Disphieenicut  to  the  leff  aiiti  upward  is  the  result  of  varying 
lesions.  It  may  he  due  to  pericardial  effusion,  or  to  uhduminnl  dis- 
tention M"ith  upward  pressure  upon  the  diapliruyni  hy  gas,  lluid,  or 
tumour.  Fihroid  changes  in  the  left  lung  or  pleura,  forming  a  part 
of  clironie  plithisis,  interstitial  pneumonia,  and  extensive  pleiinil 
adhesions,  by  their  eontrueiiou  will  pull  tlie  heart  to  the  left  and  the 
diaphragm  upward,  (tarrying  the  apex  in  the  same  direction.  It  is 
also  nirried  to  the  left  and  upward  by  the  pressure  of  fluid  or  air  in 
the  right  pleura  or  by  mediastinal  tumour.  In  severe  casefi  of  this 
di8])lai-ement  the  apex  may  beat  in  the  midaxiUury  line.  It  should 
he  remembered  that  in  infants,  and  in  children  up  to  the  10th  and 
12th  year,  the  apex  heat  is  normally  i?i  the  4th  space,  at  or  outside 
the  munimillary  line, 

("2)  Displacement  to  the  left  in  a  horizoiilal  line  may  arise  from 
any  of  the  causes  mentioned  in  (1),  hut  is  especijilly  characteristic  of 
hyfiertrophy  and  <lihitation  of  the  rijjht  ventricle.  It  rarely  passes 
farther  outward  than  the  mammillary  line. 

(3)  Displacement  to  the  left  and  downward  is  characteristic  of 
cardiac  hypertrophy  and  dilatation,  especially  of  the  left  ventricle, 
in  which  case  it  may  be  carried  even  tu  the  bth  space  and  raidaxil- 
lary  line. 

(4}  Dotvnward  diKplarevient  of  the  beat  may  be  induced  by 
hypertrophic  emphy.soma.  In  this  disease  the  chest  i.^  in  a  perma- 
nent inspiratory  position  and  the  ribs  move  upward  over  the  heart. 
The  lungs  become  larger  anil  press  the  heart  downward,  and  the 
hypertrophied  right  ventricle  contributes  to  its  lowered  position. 
Aneurism  of  the  arch  of  the  aorta  and  tumours  in  the  upper  por- 
tion of  the  mediastinum  will,  if  of  sufficient  size,  depress  the  heart 
and  with  it  the  apex  beat.  An  erdarged  liver,  by  dragging  upon  the 
central  tendon  of  the  diaphragra  ami  tlie  attached  jierirardial  sac, 
has  pulled  the  heart  downward  (Pail).  Hathycardia  (low  heart)  may 
be  due  to  the  stretching  of  a  sclerotic  aorta.  In  the  aged  the  apex 
beat  may  normally  be  found  in  the  <Jt]i  infcrspai'C. 

(5)  fliyilutcfiiinf  tu  llif  rhjht,  very  rarely  further  than  the  right 
mammary  line,  may  bi'  caused  by  the  retracting  power  of  ciironic 
fibnii<l  clum^es  in  tlie  right  lung,  and  adhesions  in  the  right  plenral 
cavity.  A  similar  dispUii-eJttent  m:iy  be  caused  by  the  [iressun'  of 
left-side  pleurisy  with  elTusion,  hydrothorax,  pneuraotliurax,  or  tu- 
mour of  the  left  hmir. 
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Character  and  Extent  of  Apex  Beat— Hy  coustaut  practice  the 
liiiud  luarus  to  upprot-iatc  very  torrcotly  any  variations  in  the  extent 
and  power  of  the  impulse  of  tlie  heart  against  the  tliorax. 

(1)  A  Aoiui^whiit  forcibU'  and  exfe/isiiw  apex  beat  of  a  knocking  or 
shipping  character  may  be  due  to  mental  excitement,  nervousness,  or 
iphysicjil  exertion.  It  is  important  not  to  form  a  jiulgnicut  of  the 
cardiac  status  under  tliese  circutostancos  or,  if  unavuiciiiljlc,  to  make 
proper  allowance  therefor.  Certain  drugs  (tea,  coffee,  nicotine,  aloo- 
iiol,  etc.)  hiive  a  similar  effect.  In  the  early  stage  of  acute  fevers  the 
same  oveniction  is  oliserved — indeed,  it  U  pru.sent  iii  almost  all  easfi} 
of  palpit^ition  (y.  <'.). 

In  persons  with  unu.«n»lly  thin  cliest  walls  the  impnlsc  of  the 
heart  is  both  visible  and  palpsible  over  a  much  wider  extent  than  iu 
those  whose  rilw  are  well  tiovered.  Annther  cause  of  iucreu.se  in 
extent,  not  necessarily  in  strength,  of  the  itnpulse,  is  tiie  uncovering 
of  the  heart  to  the  left  of  the  sternum  by  retraction  of  the  corre- 
sponding lung.  In  a  wi'll-uiitrkcd  cai^e  tlie  impulse  is  visible  and 
palpable  in  the  3d,  4th,  and  5rh  interspaces,  sometimes  slightly  in 
the  M,  and  the  snap  of  the  arterial  valves  may  be  very  distinct. 
This  is  excellent  evidence  of  the  jtulnionary  condition,  and  should 
not  bt!  mistakenly  referred  to  disease  of  tlie  heart. 

In  all  the  foregoing  cases  the  apex  beat  is  not  displaced,  a  prime 
fact  in  determining  the  absence  of  liypertroiihy. 

A  strong  lifting  or  heaving  intpulse,  wiii<'li  can  be  felt  over  2  or  U 
interspaces,  with  displacement  of  the  apex  beat  to  the  h>ft  and  down- 
ward, is  a  most  valuable  sign  of  hypertrophy  of  tlic  left  ventricle. 

(3)  \\'t'ni-»ess  or  fthseiiri-  of  tlie  apex  licut  may  be  (•auscd  by  dila- 
tation of  the  heart  subsequent  to  hypertrDpby,  the  lifting  heave  of 
the  latter  giving  place  to  a  diiTuacd  undulating  impulse  of  little 
strength,  which  is  quite  distinctive.  The  di.sii[q)earanre  of  a  defined 
and  easily  loi^uted  upex  beat  is  ])urtirul:irly  marked  in  dihitution  of 
the  right  ventricle,  the  distended  roumhiess  of  the  latter  pushing 
the  apex  away  from  the  cheat  wall.  It  disappears  also  witli  the 
onset  of  a  considerable  pericurdial  etfnsion  which  surrounds  the  apical 
portion  of  the  heart  and  separates  it  from  the  tlioracie  wall. 

Weakness  or  absenca  of  the  apex  impulse  is  not  incompatible 
with  health.  It  may  be  due  to  a  thick,  fat  chest  wall,  or  to  the  fact 
that  the  apex  strikes  just  behind  n  rib.  In  some  otherwise  normal 
cases  there  is  no  discoverable  reason  for  its  absence.  If  the  heart  ia 
displaced  to  the  right,  the  apex  beat  maybe  extinguished  brhiiid  the 
lower  sternum.  If  no  apex  iuipulse  exists,  the  jilace  where  it  should 
be  found  may  be  identified  by  iiiiscultation — i.  o.,  the  }>oint  at  whitdi 
the  Ist  sound  is  beiud  with  the  greatest  intensity.     The  excessive 
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OTerlapping  of  the  heart  by  the  increase«l  balk  of  the  longs  in  emphy- 
sema may  pat  a  damper  apon  the  impal^e.  Extensire  or  nniTersal 
pericardial  and  mediastinal  adhe:sioa3  may  so  limit  cardiac  mobUitj 
that  the  apex  does  not  strike  with  safficient  force  to  be  felc  In  this 
caiie  a  eystolic  draning  in  or  retraction,  not  alone  of  the  apex  space 
Lat  of  tlie  lower  sternum  and  several  intercostal  spaces  and  ribs, 
may  replace  the  osaal  systolic  protrusion,  and  possesses  diagnostic 
Talae.  In  rare  cases  of  extreme  aortic  stenosis  the  rentricle  takes  so 
long  to  propel  the  blood  through  the  narrow  orifice  that  the  systole 
is  deliberate  and  the  celerity  of  movement  necessary  for  the  impulse 
lacking. 

In  general  it  may  be  said  that,  barring  a  thick  chest  wall  or 
emphysema,  a  weak  or  absent  apex  beat  indicates  a  weak  heart  frcm 
any  cause — e.  g.,  exhausting  disease,  shock. 

Other  Pulsations  or  PnlsatiTig  S't^eUings.— Inspection 
(especially  by  obliqae  illumination)  and  palpation  may  reveal  cen- 
tres of  pulsation  other  than  that  of  the  apex  beat  as  shown  by  the 
simultaneous  presence  of  an  apparent  apex  beat  elsewhere. 

A  question  frequently  arises  as  to  the  exact  rhythm  of  one  pulsa- 
tion as  compared  with  another,  comparison  usually  being  made  with 
the  apex  beat  by  placing  a  finger  on  each ;  or  with  the  first  sound,  by 
auscultation  while  palpating.  For  greater  accuracy  indicators  may 
be  employed.  The  most  convenient  of  these  is  a  bit  of  absorbent 
cotton  pulled  out  into  a  slender  cone  2  or  3  inches  long.  Its  base  is 
applied  to  the  pulsating  spot,  previously  touched  with  mucilage  or 
thick  ointment.  Having  affixed  one  of  these  to  each  spot  and  placed 
the  examining  eye  so  that  the  cones  are  in  a  line,  the  movement  of 
their  extremities,  by  exaggerating  the  pulsations,  enables  a  more 
ready  determination  of  the  rhythm  of  each  pulsation.  This  method 
is  also  of  service  in  determining  the  expansile  character  of  a  pulsat- 
ing swelling,  a  cone  being  placed  on  each  side  of  the  tumour.  If 
expansile  pulsation  is  present  the  tips  of  the  cones  will  approach 
and  depart  in  an  unmistakable  fashion. 

Some  pulsations  are  visible,  others  not  visible  but  palpable,  and 
still  otliers  present  a  more  or  less  marked  prominence  or  bulging  of 
the  chest  wall  according  to  their  nature. 

Those  pulsations  may  originate  from  the  great  arteries  (dynamic, 
aneurismal),  the  veins  (pulsating  liver),  the  heart  (hypertrophy  or 
dilatation),  or  may  be  communicated  (pulsating  empyema).  Taking 
them,  according  to  location,  from  above  downward,  and  from  right 
to  left,  they  may  be  found  as  follows :  As  a  general  rule  it  may  be 
said  that  pulsations  above  the  level  of  the  3d  rib  belong  to  the  great 
arteries,  below  that  point  to  the  heart. 
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Pulsalions  in  the  rpi*t^nal  nvtrh  and  at  the  root  of  the  neck 

been  discui^ed  elsewlien.*  (page  284). 

(?)  Pulsation  in  the  right  1ft  or  2d  interfpacr^  close  to  the  right 

the  sternum  (Fig.  103).  systolic  in  time,  exjjansilc  in  character, 

■J  be  due  to  aneurism  of  the  ascending  |K»rtion  of  the  arch  of 

,  APEX  BEAT  OlSPUkCEO- 
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Fm.  tot.— Showing  tli«  iDilicntiiin*  lo  tw  nUainoi  frinu  the  [Ma'itiou  or  Uii*  ii[<ex  heat  aini 
•(k«r  Uior»cic  Biiil  c|>iija»tnc  (lulMitirinK.    For  piilMitinn   in   llii;  epistcmul  lunoli,  M;e 
If  <*4.    /,  //,  III,  />',  r.    IV  =  |iul(iation»  01°  aortic  ancuriHiii  (un-h  i,  nuiulwrt-il  in 
[•nbr  of  ftwqQQDcv  of  nvcurrtiuoc.     VII  =  iniiomiiiiitv  flnvuriBni.     //  =  u1»o  puleutitiu 
l^'tf  p«llliooU7  artrrT  (•n«I  left  ntirtrular  a|>fi<-ii(ii.\?>.     1'=  oImi  puUnlion  of  riifliC  vcii- 
|lltela(BBd  led  auricular  apiwDdiA  !).     o  =  cardiac  impul-'es.     -•-  =  unvuri«riial  pulna- 
Ibita.     •  =:  lN>th. 

ihe  aorta  or,  without  expansile  character,  to  violent  heart  action.  It 
is  here  that  a  dijistolic  shock  accompanying  the  clusiire  of  tlie  aortic 
taUefl  \b  to  be  felt  in  aneurism  of  the  arch. 

(3)  Pulsation  in  the  riffht  Jd  and  M  inlernptires,  ranging  from 
the  sternal  edge  to  the  mammillary  line,  may  be  caused  by  a  dragging 
orer  of  the  heart  and  great  vessels  due  to  the  retraction  of  a  fibroid 
21 
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lung.    In  one  extreme  case  of  this  kind  under  observation  the  impulse 
extended  upward  into  the  first  interspace  as  well. 

(4)  Pulsatiun  in  the  right  3d,  -}///,  and  5th  interspaces  close  to  the 
edge  of  the  sternnm  results  from  a  dilated  right  auricle  or  a  disloca- 
tion (displacement)  of  the  heart. 

(5)  Pulsation  in  the  rit/fil  ^tb  audt'dh  ftpareSf  at  any  point  between 
the  sternal  edgo  and  the  mammillary  line,  is  produced  by  displace- 
ment of  the  heart.  This  is  the  usual  location  of  a  heart  dislocated 
by  great  fluid  or  gaseous  pressure  from  the  left  pleural  cavity,  but 
retniction  of  the  lung  may  pull  the  heart  over  so  that  it  pulsates  in 
these  spaces  as  well  as  in  the  2d  and  3d  (see  (3)  preceding). 

(G)  Pulsation  over  the  manuiirinm  is  significant  of  aneurism  of 
the  aorta,  especially  of  the  transverse  portion  of  the  arch,  which  has 
eroded  the  bone. 

(7)  Pulsation  in  the  Sd  and  sometimes  the  Sd  left  interspace  close 
to  the  sternal  edgo  muy  be  indicative  of  aneurism  of  the  aorta,  par- 
ticularly the  descending  portion  of  the  arch,  in  which  case  the  im- 
pulse is  systolic ;  or  of  pulsation  of  the  pulmonary  artery,  systolic  if 
due  to  the  filling  of  the  artery  by  ventricular  systole;  and  immedi- 
ately following  the  2d  sound  if  h  is  the  rebound  of  the  artery  follow- 
ing the  closure  of  the  pulmonary  valve.  It  may  possibly,  for  there 
is  a  difference  of  opinion  on  this  point,  be  due  to  the  impulse  of  an 
hyjwrtropliied  left  auricular  appendix,  in  which  case  it  precedes  the 
apex  beat  and  1st  sound. 

(8)  Pulsation  in  the  Sd,  4th,  Bth,  and  6th  interspaces  just  to  the 
left  of  the  sternum  is  usually  caused  by  hypertrophy  and  dilatation 
of  the  right  ventricle. 

(9)  Pulsation  in  the  3d  and  J^th  spaces  in  the  left  mammiUary 
line  is  usually  the  apex  beat  of  the  heart  displaced  tip  and  to  the 
left  by  pressure  from  the  right  side,  or  fibroid  contraction  of  the 
left  lung. 

(10)  Pulsation  in  the  lift  oth  space  outside  the  mammillary  line 
ia  usually  the  apex  beat  of  a  right  ventricular  hypertrophy. 

(11)  Pulsation  in  the  Offi,  7th,  nr  8th  left  interxpiices  anywhere 
between  tlie  mumniillary  and  midaxillary  lines  is  usually  the  apei 
beat  of  left  ventricular  hypertrophy  and  dilatation.  As  a  rule,  the 
farther  the  apex  froiri  the  median  line,  the  lower  the  interspace  it 
occupies. 

(12)  Pulsation  over  the  left  half  of  ike  precordial  area,  and  in 
the  left  axillary  region  may  in  rather  rare  cases  be  caused  by 
"pulsating  empyema"  or,  still  more  nirely,  by  a  very  vascular 
malignant  tumour. 

Aside  from  pulsations  strictly  confined  to  the  thorax,  it  is  necea- 


OTHER  PULSATIONS 


34T 


I 


o  ascertain  whether  or  not  there  is  epigastric  pulsation,  or 
throbbing  of  the  liver. 

(13)  Epigastric  puhatiOH,  if  found,  should  be  tested  as  to  rhythm 
by  placing  one  hand  upon  the  apex  beat,  the  other  over  the  epigas- 
trium. The  epigastric  impulse  will  be  found  either  to  coincide  with 
the  apex  beat  (systolic),  or  to  occur  immediately  but  distinctly  after 
the  heart  beat  (post-systolic). 

If  »y»tolic,  the  impulse  comes  directly  from  the  heart,  which  may 
indicate  enlargement  or  dilatation  of  the  right  ventricle,  from  various 
causes,  but  is  much  more  commonly  due  to  an  apex  beat  displaced  to 
the  right  behind  the  sternum,  a  transmitted  pulsation  through  the 
left  lobe  of  tlie  liver,  bathycardia  (low  heart,  cardioptosis),  emphyse- 
ma, or  simple  overaction  of  the  heart  from  any  cause.  In  the  latter 
case  the  pulsation  is  hardly  more  than  a  systolic  quiver  or  trembling. 
An  abnormally  short  sternum  may  also  be  a  responsible  cause. 

It  poxt-nynloHcy  the  impulse  is  from  the  abdoininsil  aorta,  and  its 
most  common  cause  is  the  functional  (dynamic)  throbbing  of  the 
lessel  which  ia  seen  in  many  neurotic  and  neurasthenic  individuals, 

in  those  suffering  with  (lisonit-rs  of  gastric  digestion.  It  may  be 
present  as  a  result  of  anajmia  and  hetnorrliage,  aud  may  be  perceived 
with  a  little  care  in  any  person  with  thin  abdominal  walls.  A  very 
marked  puli^ation  may  arise  from  the  presence  of  a  tumour — e.g., 
enlarged  lymph  glands,  pyluric  cancer,  tumour  of  paucrea-s,  hyper- 
trophied  or  sclerosed  left  lobe  of  the  liver,  and  hepatic  abscess. 
Finally,  it  may  be  an  aneurism,  but  this  diagnosis  is  to  be  made  with 
much  hesitation,  and  oidy  when  the  pulsation  is  distinctly  expansile. 
The  pulsation  due  to  a  tumour  overlying  the  aorta  will  disappear  in 
the  knee-chest  position,  the  mass  falling  forward  and  away  from 
its  contact  with  the  artery. 

Stjstolic  depression  of  the  epigastrium  and  lower  sternum  is  of 
value  in  making  a  diagnosis  of  extensive  pericardial  and  mediastinal 
adhesions  (indurative  media.««tino-per!ciirditis).  One  may  mention 
here  a  systolic  depression  of  the  left  back  in  the  rf<(iou  of  the  11th 
and  12th  ribs  as  a  sign  of  extensive  pericardial  adhesions,  the  pull  of 
an  hypertrophied  heart  adlierent  to  the  diuphnigm  making  traction 
through  the  latter  upon  the  2  movable  lower  ribs  (Bkoakbk.ntj. 

(14)  Pulsation  of  the  liver  is  to  be  noted  as  present  only  when 
the  entire  organ  is  enlarged  and  pulsates,  not  when  the  pulsation  is 
limited  to  the  epigastrium.  General  hepatic  pulsation  is  best  deter- 
mined by  placing  one  hand  witli  firm  pressure  over  the  right  hypo- 
chondrium,  the  otlier  posteriorly  bo  that  tlie  liver  lies  between  the 
two.     The  whole  organ  is  then  felt  to  expand  and,  if  timed,  the  pul- 

tion  is  found  to  immediately  follow  tlie  apex  beat.     This  pulsation 
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is  due  to  and  pathognomonic  of  trionsjiid  insnfficienc^y,  the  rcgurjri- 
tarit  wave  t)eing  transmitted  baekward  along  the  inferior  eava  and 
hepatic  veins  (Fitr.  100). 

TliriUs  and  Friction  Fremitus.— Pulsation  may  be  attended 
by  thrill.  Palpable  vibrations  pnnhn-ed  by  tlie  passage  of  bhiod  over 
a  rouj^hened  surface,  through  a  narrowed  oriilee  or  a  leaky  valve,  are 
called  thrills.  A  thrill  is  disceruibie  as  a  fine  whizzing  or  purring 
Bensation  {frtrnistienient  ratnire),  but  the  vibrations  may  be  distinctly 
course.  A  palpable  vibratio?i,  due  to  the  sliding  of  two  roughened 
pleural  or  pericardial  surfaces  over  each  other,  is  termed  friction 
fremitus. 


/•OHTIC    »TfllO».« 
Dl*(TOl.lC 

AoiTic  ihcoHMTrxev 
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HvPEHTROPHt     AHO     DILATATION 

CF  Right  ventricle 


Fl».  UH. — DiuRniiJi  sbowiiiK  the  diiiiriiDrtio  Bi;jrtiiriL'ance  of  Uio  looHtiuii   nini   iliytJiui  of 
tlirilb  uutl  Iriutiou  fruiiiitus. 

When  a  thrill  or  friotion  fremitus  is  perceived,  it  is  necessary  to 
determine  its  position  of  nnt.ximuni  intensity  and  its  time  rehttion  to 
the  ape,x  beat — i.  e.,  is  it  systolic,  diastolic,  or  iircsystolic ? 

Friction  fremitus  is  caused  by  inflammation  of  the  pericardium, 
or  of  those  portions  of  the  pleural  surfaces  which  overlie  or  are  in 
close  contact  with  the  heart.  In  both  cases  the  inflamed  or  rough- 
ened surfaces  are  rubbed  together  by  the  movements  of  the  heart, 
and  therefore  the  vibrations  exhibit  a  rhythmic  cardiac  sequence. 
It  is  usually  easy  by  auscultation  to  distinguish  between  friction 
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111  us  and  a  trne  thrill.  The  former  ia  to  nnd  fro  in  character,  and 
does  not  bear  a  constant  and  dftinito  rehition  to  tJii;  events  of  tfie 
cardiac  cycle.  The  thrilla  of  most  common  ot^ciirrence  are  those 
mentioned  in  (1)  and  (4)  following. 

(1)  At  and  above  the  right  ;M  cartilage  atid  interspace  a  systolic 
thrill,  due  to  aortic  stenosis  (see  Fig.  IM).  At  the  same  point,  and 
perhaps  felt  for  some  distance  down  tlie  sternum,  a  diastolic  thrill, 
due  to  aortic  incompetency. 

\'2)  At  and  above  the  left  'id  curtilage  and  interspace,  a  systolic 
thrill,  which  is  not  infrequent  in  exophthalmic  goitre.  Very  rarely 
it  may  indicate  pulmonary  stenoBis.  A  diastolic  thrill  in  the  same 
spot  may  be  found  as  a  symptom  of  another  rare  condition,  ]>ulmo- 
nary  incompetency. 

(3)  A  systolic  thrill  over  the  lower  part  of  the  eterniim  as  a 
symptom  of  tricuspid  regurgitation;  or,  without  valvular  disease,  in 
hypertrophy  and  dilatation  of  the  right  veutriclv. 

(4)  A  systolic  thrill  over  tlie  apex  beat  atul  its  immediate  neigh- 
bourhood is  usually  due  to  mitral  incompetency,  sometimes  to  aortic 
stenosis. 

(5)  The  thrills  so  far  referred  to  are  fine  and  soft  in  character, 
but  a  pre8ystoli<'  thrill  at  and  somewhat  above  and  to  the  inner  side 
of  the  ape.t  beat  is  very  distinctive.  It  is  composed  of  rather  rough, 
hesitating  vibrations,  and  even  in  the  absenc-c  of  other  symptoms 
permits  a  diagnosis  of  mitral  stenosis. 

(6)  Thrills  in  any  part  of  an  area  extending  from  the  epiaternal 
notch  above  to  the  level  of  the  4tli  rib  below,  and  on  either  side,  for 
a  distance  of  2  inches  beyond  the  sternal  etlge,  may  l>e  due  tn  aneu- 
rism of  the  aortic  arch.  A  thrill  discerned  in  this  area  should  not  be 
referred  to  valvular  disease  unless  in  the  absence  of  a  pulsating  swell- 
ing and  the  other  signs  of  ancurisiii. 

(7)  Friction  fremitus,  of  [lericardial  or  pleural  origin,  differs  from 
thrill  in  being  of  a  to-and-fro  chararter,  and  having  no  very  definite 
relation  to  the  heart  sounds.  It  in  nrdiiutrily  found  in  that  part  of  the 
pnecordium  lying  between  and  including  the  2d  and  4th  interspaces, 

B.  Pebcussion  ok  thk  Heart 

The  object  of  percussing  the  heart  is  mainly  to  determine  its 
ape,  size,  and  location.  Incidentally,  in  doing  this  we  may  dis- 
cover dulness  due  to  pericardial  effusion,  and  also,  from  the  posi- 
tion of  the  left  anterior  btircler  of  the  left  lung,  whether  the  latter  ia 
emphysematous,  retr,icted,  or  normal. 

Areas  of  Cardiac  Dulness  and  their  Relative  Value. — 
Percussion  of  the  heart  uiidtM-  normal  conditions  affords  two  areas  of 
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dulness :  first,  the  absolute  or  superficial  dulneas  developed  by  that 
portion  of  the  heart  which  is  not  covered  by  lung  (Plate  1)  and, 
therefore,  lies  in  close  contact  with  the  chest  wall ;  and  neiond,  the 
deep  or  relative  dulneas  of  that  portion  of  tiie  heart  overlapped  by 
the  lungs.  As  in  practice  these  terma  are  apt  to  be  confused,  the 
first  will  be  called,  from  personal  preference  and  to  avoid  uncertainty, 
the  exposed  dulness  ;  the  second,  the  lovered  duhiess  ;  both  together, 
the  entire  dulneas  of  the  heart. 

The  area  of  exposed  cardiai;  duluesa  in  the  norma!  heart  ia 
hounded  by  a  line  drawn  from  the  level  of  tlie  4th  cartilage  down- 
ward along  the  left  edge  of  tlie  sternum,  and  a  second  line  starting 
from  the  upper  end  of  the  first  and  running  down^vard  to  a  point  on 
the  left  6th  rib  in  the  parasternul  line.  This  gives  an  area  of  tri- 
angular shape. 

The  size  and  sliape  of  the  covered  duluesa  depend  upon  the 
method  of  examination  used.  The  more  accurate  the  method  the 
more  nearly  wiil  the  outline  of  the  covered  dulnees  correspond  to 
the  anatomical  or  projection  outline  of  the  heart. 

The  clinical  importance  of  the  exposed  cardiac  dulneas  in  deter- 
mining the  size  of  the  heart  has  been  much  overrated,  and  many 
clinicians  of  to-day  pay  no  attention  to  it  in  estimating  cardiac  con- 
ditions. The  size  of  the  exposed  dulness  does  change  to  some  ex- 
tent with  the  size  of  the  heart,  hut  to  a  much  greater  degree  it  varies 
with  the  position  of  the  ovt'rhipping  lung  borders.  Practically,  the 
only  utility  of  outlining  the  exposed  duhiess  i.s  to  demonstrate  the 
condition  of  the  lung — viz.,  emphysema  vpravs  shrinking — and  to  ac- 
count for  an  unusual  corresponding  absence  or  increaj*e  of  pn^cordial 
pulsation.  As  a  matter  of  fact,  what  the  clinician  desires  in  percuss- 
ing the  heart  is  to  delimit  ujum  the  chest  wall  the  entire  (exposed 
plun  covered)  dulness  of  the  heart  (Fig.  105},  which  should  corre- 
spond, as  accurately  as  the  limitations  of  the  method  of  examination 
will  permit,  to  the  projection  of  the  heart  upon  the  anterior  wall 
of  the  thorax  (Fig,  101  >.  Inspection  of  the  outline  obtained  enables 
one  to  determine  the  sliape,  size,  and  situation  of  the  heart,  provided 
pericardial  effusion  is  absent.  If  olfu.-iion  is  present,  one  sini]>ly 
outUnes  a  bag  of  fluid,  as  iu  the  abdomen  an  ovarian  cystoma  or  a 
distended  bladder  la  outlined  by  dulness  on  percussion. 

Choice  of  Percussion  Methods. — There  are  three  methods 
of  percussion  which  may  be  employed  in  ascertaining  the  areas  of 
cardiac  dulness  :  first,  ordinary  percussion  ;  s^ecovd,  auscultatory  per- 
cussion ;  third,  percussion  with  the  aid  of  Sansom's  pleximeter. 

These  methods  differ  in  accuracy,  none  being  absolutely  reliable 
in  enabling  the  observer  to  obtain  the  true  projection  outline.     The 
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first  method  is  of  little  or  no  use ;  tlie  seoond  and  third  ure  clinically 
trustworthy.  It  ia  proper  to  state  that  in  ptTcussiiig  the  hpart  the 
pergonal  skill  of  the  examiner  haa  much  to  do  with  tlie  result,  aa 
correctness  depends  largely  upon  the  detection  of  very  slight  differ- 
ences of  sound  and  feeling. 

There  is  another  method  of  obtaining  the  projeftion  outline  of 
the  heart  which  is  superior  to  percussion,  and  is  as  nearly  accurate 
08  can  be  conceived,  but  which  at  present  is  in  limited  use,  largely 
on  account  of  the  expensive  apparatus  and  special  training  required 
in  its  employment — viz.,  tlie  lliintgon  ray  and  the  fluoroscope. 
The  extremely  interesting  work  done  by  Williams,  of  Boston,  Satter- 
thwaite,  of  New  York,  and  others,  has  proved  its  value,  and  the  future 
will  doubtless  witness  a  simplification  and  cheapening  of  the  required 
outfit. 
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Flo.  105. — bhuwing  the  cxpKfrcd  iiml  cov«reJ  Julliess  i4'  llii;  riurtiial  licurt 

Technic  of  Cardiac  Percussion. — In  peifussing  the  heart 
by  either  of  these  methods  the  general  direction  of  the  lines  along 
which  the  percussion  strokes  are  conducted  is  the  same. 

(1)  In  using  onh'/tftri/  pen-u-isioH  to  determine  as  fully  as  pos- 
sible the  entire  cardiac  dulness,  first  find  the  upper  limit  of  the 
covered  hepatic  dulness  by  percussing  from  tlie  2d  right  interspace, 
at  or  somewhat  outside  of  the  parasternal  line,  vertically  downward 
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{I,  ill  Fig.  JOCi  to  whifh  aubsequent  numbers  refer)  with  heavy 
etrokes,  until  the  dulling  effect  of  the  upper  border  of  the  liyer  is 
noted,  soinelimes  ut  the  4th  space,  usually  at  the  otli  rib  or  inter- 
space. Determine  uleo  the  iJue  of  e.xposed  (absolute)  liver  dulness, 
generally  at  the  (ith  rib.  Then  percuss  successively  from  right  to 
left,  beginning  suffi- 
ciently far  out  to  get 
unmixed  puUnonury 
resonance,  along  Hnes 
2  and  3  until  tlie  first 
trace  nf  itnpiiired  or 
modified  resoiianrc  i-^ 
noted.  It  can  not  !>■ 
too  strongly  eniplt,i 
sized  that  one  dut-.- 
not  search  for  flat- 
ness or  even  dulness, 
but  for  the  first  trace 
of  impairment  or  va- 
riation in  the  pure 
pulmonary  sound. 
Then  on  the  left  side 
percuss  from  above 
downward  in  the  para- 
sternal line,  5,  and 
from  left  to  right 
along  lines  G,  7,  and 
8,  in  the  3d,  4th,  and 
5th  interspaces  re- 
spectively, noting  in 
each  case  the  jioitits  of  beginning  impMircd  resonance,  and  exercising 
care  not  to  mistake  the  muffling  of  tiie  pulmonary  resonance  caused 
by  the  thick  pectoral  muscle  for  the  dulling  effect  of  the  heart.  The 
mammary  gland  must  be  held  aside  for  a  similar  reason.  Percus- 
sion is  to  be  made  along  as  many  otlier  additional  lines  as  the  exam- 
iner may  think  best. 

Percussion  aloTig  line  4,  from  above  downward,  along  the  left 
half  of  the  .•iternum,  is  intended  to  discover  the  line  of  demarcation 
between  the  base  of  the  heart  and  the  origin  of  the  great  vessels.. 
Always  conjpare  rib  with  rib  and  interspace  with  interspace,  in  order 
to  equalize  the  comparison. 

To  find  tlie  ex])o.sed  ilnlness,  jiercussion  with  light  strokes  is  car- 
ried still  farther  to  the  left  on  line  '-J,  farther  to  the  right  on  lines 


Flo.  10<i. — Sli,.\vifij.r  t|„.  |irJnri[.Rl  lino*  i  nntiilHrcil  in  or-lcr 
111'  jK'rformuiK'i- 1  nlo»|;  wliich  iHirciiHitioii  fiioiild  be  oDii- 
(lui.'tiHt  to  a^cvrtuin  tlio  ureft  of  curjiuu  duliicitH,  both 
wvcrej  Anil  cxixiswl.    Compare  with  Fig.  1«5. 
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7  and  8,  and  from  above  downward  about  an  inch  to  the  loft  of  the 
left  sternal  edge  on  line  9  until,  on  each  line,  the  modified  pulmo- 
nary resonance  or  covered  dulnesa  is  replaced  by  the  absolutely  dull 
sound  of  the  exposed  heart. 

(2)  Auscultatory  percussion  and  its  technic  {ij.  v.)  has  been 
described  elsewhere.  For  the  heart  the  tip  of  the  stethoscope  should 
be  placed  above  and  to  the  inner  side  of  the  apex  beat,  so  that  it 
«nrely  rests  over  the  heart.  Percuss  from  all  sides  toward  tlie  stetho- 
ficope,  making  one  outline  with  heavy  strokes,  and  then  repeating 
with  light  strokes,  but  never  intermingling  light  with  heav}'. 

It  is  claimed  by  the  advocates  of  this  method  that  the  lower  bor- 
der of  the  heart  can  usually  be  determined  without  muih  (lifticulty, 
except  in  cases  where  the  costal  cartilages  and  the  ensiform  jip|>en- 
dix  are  close  together  and  projecting.  The  upper  limit  under  the 
sternum  is  harder  to  obtain  on  account  of  the  osseous  resonunce, 
particidarly  when  the  pittieiit  is  Ibin  and  the  sternum  prominent, 
but  with  repeated  trials  it  is  said  tlmt  a  suflicient  change  of  sound 
csn  be  observed  to  mark  the  line  of  separation  Iwtween  the  cardiac 
and  great-vessel  areas. 

(3)  Saitsom''s  method  involves  the  use  of  a  special  pleximeter,  a 
fllendcr  vulcanite  rod,  of  square  section,  H  iucli  long,  bearing  on 
one  end  a  thin  oblong  plate,  1  inch  by  i  an  inch  ;  and  on  the  other 

end,  parallel  to  the  first,  a  second  plute,  f  by  f 
of  an  inch  (Fig.  107).     The  larger  of  the  thin 
flattened  plates  is  to  be  laid  upon  the  surface 
and  held  in  position  by  the  tips  of  the  1st  nnd 
2d    fingers  of   the   left   hand  placed  upon  the 
plate,  one  on  either  side  of  the  vertical  rod. 
Pcniussion  is  then  to  be  made  upon  the  plate 
at  the  other  extremity  of  the  rod  by  the  middle 
finger  of  the  right  hand  in  the  usual  manner. 
With  reference  to  the  theory  of  its  use  Sausom 
states  that  the  observer  should  pay  attention 
not  to  sounds,  but  to  vibrations;  whether  these  are  mechanical  and 
appreciated  by  the  finger  tips  resting  upon  the  instrument,  or  sono- 
rous and  ap^ireciiited  by  the  ear. 

The  pleximeter  is  used  by  applying  it  with  its  long  diameter 
parallel  to  the  sternum  at  the  right  mammillary  line  about  on  a 
level,  we  will  say,  with  the  4th  rib.  It  is  then  brought  gradually 
nearer  the  sternum,  still  parallel,  until  it  reaches  a  point  where  the 
vibrations  are  sensibly  modified,  and  is  then  itiolinod  slightly  toward 
the  median  line  so  that  the  vibrations  eonie  from  the  left  edge  of 
the  plate,  practically  a  line,  at  which  point,  indicating  the  right 
22 
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border  of  cardiac  dulness,  a  short  line  is  drawn  upon  the  skin.  This 
process  is  rfpeateti  iit  difTerent  levels  from  ll>e  1st  to  the  5th  inter- 
spaces. The  iipp(.r  limit  of  livtr  dulia-ss  (usually  iu  the  5th  space), 
if  not  ascertained  at  the  beginning,  is  now  determined. 

Similar  percussion  is  made  on  the  left  side  from  the  5d  rib  down- 
ward, and  from  the  anterior  a.\il)ary  line  inward,  inclining  the  plex- 
imeter  toward  the  median  line.  In  outlining  the  rather  sharp  curTe 
of  the  apex  the  smaller  [date  may  be  used  by  reversing  the  plexime- 
ter.     The  marks  tlius  obtained  are  iinitci!  (Fig.  8fi,  page  310). 

This  method  of  percussion  gives  an  outline  which  includes  not 
only  the  right  border,  left  border,  ami  ape.^?  of  the  heart,  but  also  the 
right  and  left  borders  of  the  great-ves.sel  area  above.  In  favourable 
cases  it  will  give  Ijoth  upper  and  lower  ourdiac  borders. 

Limitations  of  Cardiac  Percussion.— It  is  rarely  possible 
by  ordinary  poreussion,  aurl  always  dil^icult  by  any  method,  to  find 
the  entire  lower  border  of  the  heart,  owing  to  the  fact  that  its  ex- 
posed dulneas  merges  with  the  dulness  of  the  left  lobe  of  the  liver» 
but  in  some  cuses  a  slight  difference  in  the  sound  can  be  detected. 
A  similar  diffienlty  exists  with  referenee  to  the  upper  border.  For- 
tunately, tilt*  outlines  whirh  can  be  obtained — viz.,  the  right  border, 
the  left  border  and,  usually,  the  outline  of  the  apex — are  sufficient  for 
most  clinical  purposes  (Fig.  108).  As  a  rule,  the  dulness  covers  a 
larger  iirea  id  the  chest  wall  than  would  seem  to  bo  correct  upon  first 
thought.  Williams  states  that  not  only  are  the  outlines  of  the  heart, 
as  shown  by  tiie  lluoroseope,  more  complete  than  those  obtained  by 
percussion,  but  that  the  percuBsion  outlines  in  a  portion  of  the  cases 
examined  vary  jis  much  as  an  inch  from  the  size  of  the  heart  as  seen 
iu  the  fluoroseo])e,  indicating  sometimes  a  smaller  and  sometimes  a 
larger  heart  than  the  reality.  Xovertheless,  for  ordinary  clinical 
purposes  cardiac  percussion,  if  onrefiilly  performed,  is  sufficiently 
accurate  in  deterniiiting  abnormal  increase  in  the  size  of  the  heart, 
especially  if  conjoined  with  equally  careful  palpation. 

Indications  from  Abnormal  Areas  of  Dulness. — Having 
(letertuiue'l  caniiac  and  great-vessel  dulness,  it  remaiiifi  to  discuss  the 
meaning  of  observed  variation  from  the  normal  in  shape,  size,  and 
position. 

(1)  Enlargement  of  the  Nonnal  Outline,— An  increase,  mainly  to 
the  left  nnd  r/ownward,  with  a  heaving  apex  beat  displaced  in  the 
same  direction,  is  characteristic  of  hypertrophy  and  dilatation  of  the 
left  ventricle.  The  apex  outline  is  unusually  pointed  (Fig.  109).  It 
is  quite  certain  that  if  the  entire  cardiac  duluess  is  increased,  dilata- 
tion as  well  as  hypertrophy  is  present.  It  is  difficult  to  recognise 
enlargement  unless  the  heart  weighs  at  least  12|  oz.  (400  grma.). 
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Enlargement,  mainly  to  the  right  (Fig.  110),  with  a  rounded  apex 
outline,  is  significant  of  hypertrophy  and  dilatation  of  the  right  ven- 
tricle and  auricle,  especially  if  there  is  dulness  in  the  ad  and  4th 
spaces  to  the  right  of  the  sternum.  If  the  usually  resonant  (Kbstein's) 
angle  in  the  right  5th  spare,  between  the  lower  portion  of  the  right 
borderandthe  upper  limit  of  fiepaticdiilness  (Fig.  105),  is  obliterated, 
it  may  be  due  to  a  dilated  right  auricle,  dilated  inferior  vena  cava,  or 
j>ericardial  effusion. 

Enlargement,  both  to  right  and  Iv/t,  with  a  weak  and  diffused 
apex  beat,  indicates  much  dilatation  as  well  as  hypertrophy  of  both 
ventricles  (Fig.  111). 

Enlargement  to  the  right,  left,  anil  vj'vard  is  found  as  a  result 
of  pericardial  effusion.  It  is  somewhat  triangular  or  pear  shaped, 
with  the  small  end  upward,  often  entending  into  the  2d  interspace. 
It  is  a  diagnostic  sign  that  the  edges  of  the  dull  urea  are  sharply 
marked,  the  transition  from  pulmonary  resonance  to  fluid  flatness 
being  noticeably  abrupt.  The  area  of  dulness  is  somewhat  larger 
when  the  patient  is  sitting  than  when  lying  dowm.  As  the  overlap- 
ping lungs  have  been  pushed  away,  there  is  uniform  dulness  over 
the  entire  area,  and  the  distinction  between  the  covered  and  exposed 
dulness  disappears.  In  very  large  effusions  there  may  be  an  area  of 
dull  tympanitic  resonance  in  the  left  axillary  region,  below  the  level 
of  the  nipples  and  over  the  left  base,  due  to  compression  of  the  left 
lung.  The  apex  beat,  or,  if  this  can  not  be  felt,  the  point  of  greatest 
intensity  of  the  first  sound,  is  well  inside  of  the  dull  area,  rarely  out- 
side of  the  mamniillary  line  (Fig.  112).  It  is  at  times  difficult  and 
even  impossible  to  distinguish  between  a  moderate  pericardial  effu- 
sion and  extreme  dilatation  of  both  ventricles  (compare  Figs.  113  and 
111),  In  addition  to  the  points  above  given,  the  differential  diag- 
nosis is  discussed  elsewhere  {Inilex — Heart,  dilatation  of). 

An  apparent  enlargement  of  the  heart  by  inspection  alone  may 
be  due  to  relraotion  of  the  lung,  or  to  a  pushing  forward  of  the  heart 
by  tumour  or  aneurism  in  the  posterior  mediastinum;  but,  as  the  en- 
largement affects  only  the  exposed  cardiac  dulness,  a  determination 
of  the  entire  cardiac  outline  will  reveal  it  to  be  apparent  and  not 
actual. 

(2)  Diminution  of  the  Normal  Area.— This  may  be  due  to  atrophy 
of  the  heart  or  absorplinu  of  fal  in  wasting  diseases,  notably  con- 
sumption and  long-f'on tinned  typhoid  fever.  Left  pneumothorax, 
the  air-containing  pleural  miv  overlying  the  heart,  may  substitute  a 
tympanitic  sound  for  a  portioTi  of  the  normiil  modified  pulmonary 
resonance;  marked  emphysema  greatly  increases  the  difficulty  in 
obtaining  the  full  cardiac  outline;  and  gaseous  distention  of  the 
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Stomach  mny  prove  doceptive  for  siniiliir  reiiaoiis.  Tivo  riirf  roiidi- 
tions,  pncuniojicricartlitim  and  emphysema  of  tlie  nuMliiK^tiniim,  may 
be  responsible  for  great  (liminutiou  in  tlie  size  of  the  heart  diiltiess. 

(3)  Displaoememt  of  the  Area— Dislocation  of  the  hcurt  does  not 
usually  alter  the  size  of  its  outliuee,  but  the  causes  of  such  dia- 
pliicenients  (already  discussed,  patre  342)  often  render  it  difficult  to 
properly  percuss  the  heart— e.  g.,  large  pleural  effusion.  In  such  a 
case  one  must  estimate  the  place  of  the  heart  by  the  position  of  the 
apex  beat.  In  the  infrequent  examples  of  transposition  of  the  heart 
(dextrocardia)  the  heart  dulness  gives  a  "mirror  image"  of  the 
usual  outlines. 

(4)  Oreat-vessel  Dulness. — If  the  aorta  and  pulmonary  artery 
are  of  normal  size,  the  dulness  (or  modilied  vibrutioufi)  to  which  they 
give  rise  in  plossimetric  percussion  does  not  extend  beyond  the  edge 
of  the  sternum  to  either  side.  If  the  duluesa  extends  to  the  right 
of  the  sternum  into  the  2d,  or  lat  and  2d  interspaces,  with  a  rounded 
projecting  outline  ( Fiir.  Ill),  it  is  good  evidence  of  aneurism  of  the 
aorta.  Lesser  degrees  of  dilatation  may  be  shown  irr  a  similar  man- 
ner by  a  correspondingly  smaller  increase  in  the  area  and  alteration 
in  the  sha}>e. 

C.    AuSCULTATIOIf   OF  THE   He.\RT 

The  object  of  auscultation  is  to  determine  the  character  and 
rh}'thm  of  the  heart  sounds,  and  the  presence  or  absence  of  adventi- 
tious sounds. 

Position  of  Valves  and  their  Areas  of  Audibility,— In 
addition  to  the  facts  already  stated  with  reference  to  the  valvular 
element  of  the  heart  sounds  {q.  v.)  a  further  analysis  will  show  that 
each  sound  may  be  sepanited  into  2  components.  Thus  the  valvular 
portion  of  the  1st  sound  results  from  the  closure  of  2  valves,  the 
mitral  and  tricuspid  ;  the  2d  sound  also  from  the  closure  of  2  valves, 
the  aortic  and  the  pulmonary.  The  1st,  therefore,  consists  of  1 
muscular  and  2  valvular  components ;  the  2d  of  2  valvular  com- 
ponents alone.  Depending  upon  the  location  of  the  valves  and  the 
greater  degree  of  audibility  of  their  respective  closures  in  certain 
directions,  it  is  practicable  to  auscultate  each  one  separately.  Of 
the  4  valves,  the  pulmonary  and  tricu.spid,  belonging  to  the  right 
ventricle,  !ie  nearer  the  surface  than  the  aortic  and  mitral,  which  are 
more  deeply  seated.  Taking  them  in  order  from  above  downward, 
their  positions  are  as  follows  (Fig.  114) : 

(1)  Pufmonari/  Viilve. — Mainly  behind  3d  left  costal  cartilage. 
Of  the  3  segments  comprising  this  valve,  2  are  anterior  and  1  pos- 
terior. 
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(2)   Aortic  Valve. — Behind  the  left  luilf  of  tlio  sterimm  on  a  level 
with  the  3ii  space.     Of  the  :?  sc^rTni-nts  1  !.•*  anterior  and  2  posterior. 

r 


Aortic  miea 
A04nC  VALVE 


Tmcukno  v<lve 
Tncuino  AWA 


MONAHV    Ajlf  A 
MOMARV  VAUVf 


'    iRau  VALVE 
MrTIWL  AREA 


.114.— Showing  the  p<i>itions  of  the  valves  of  the  lieurt  uiul  llie  iircus  of 
•Uiiibility.     8o1i<l  circli.'*  and  blocks  =  deep  valves  (aortiu  and  mitral), 
and  blocks  =:  »iiin.Tflc\ul  valven  (pulmonary  and  frioURpid). 


their  great«i«l 
Light  circios 


(3)  Mitral  Vah'e. — Behind  the  left  half  of  tht'  stenmrn  ou  a  level 
with  the  4th  cartilage,  4t]i  space,  and  upper  bordt^r  of  the  5th  carti- 
lage.   Of  the  2  segments  of  the  valvo  1  is  anterior,  the  other  posterior. 

(4)  Tricuspid  Vah'e. — Behind  the  lower  4th  of  the  sternum,  to 
the  right  of  the  middle  line,  from  the  4tli  right  cartilage  to  a  point 
behind  the  junction  of  the  0th  right  curtilage  to  the  sternum. 

It  will  be  noted  that  a  stethoscope  placed  directly  over  the  gen- 
eral valve  area  will  receive  auditory  impressions  from  them  all,  and 
the  sounds  of  the  3  deep  valves  must  pass  through  the  cavities  of  the 
heart  which  overlie  them.  Consequently  the  separate  sound  of  each 
Talve  is  songht  for  at  a  point  where  the  chamber  or  vessel  to  which 
it  belongs  approaches  most  closely  to  the  chest  wall  and  at  the  same 
time  is  moat  distant  from  tlie  utiier  chambers  or  vessels.  These 
points  or  areas  of  auscultation  at  wliicli  tlie  sotind  of  the  correspond- 
ing valve  is  loudest  and  most  distinct  are  as  follows ; 

(1)  Pulmonary  Area. — At  the  2d  interspace  to  Uio  left  of  the 
steninm,  upon  the  jjulmonary  artery  and  above  the  pulmonary  valve. 
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(9)  Aortic  Area. — At  the  2d  interspace  to  the  rigiit  of  the 
sternum,  upon  the  aorta  and  aboTe  the  aortic  valve.  The  2d  right 
cartilage  is  often  called  the  aortic  eartilage. 

(3)  Mitral  Area. — At  the  apex  of  the  lieart  where  the  tip  of  the 
left  ventricle  approaches  the  chest  wall. 

(4)  Tricuspid  Area. — Over  the  lower  end  of  the  sternum,  a  point 
at  which  the  right  ventricle  lies  close  to  the  cheat  wall  and  at  the 
same  time  is  most  distant  from  the  left  ventricle. 

In  auscultating  the  heart  a  convenient  order  is,  first,  the  mitral 
area ;  then  the  aortic,  giving  the  character  of  the  left  ventricular 
valve  sounds  ;  then  tlie  pulmonary  and  tricuspid  areas,  helonging  to 
the  valves  of  the  right  ventricle. 

It  is  essential  during  auscultation  to  place  a  finger  upon  the 
apex  beat  or  upon  the  carotid  pulse  in  order  to  place  the  sounds 
with  reference  to  the  events  of  the  cardiac  cycle.  The  radial  pulse 
follows  the  apei  beat  at  a  slight  interval,  but  long  enough  to  make 
it  untrustworthy  for  careful  timing.  As  the  respiratory  sounds  may 
obscure  or  complicate  faint  cardiac  souTids  or  murnnirs,  it  should  be 
made  a  routine  practice  to  direct  the  patient  to  suspend  breathing, 
one  or  more  times,  during  the  examination. 

Variations  in  the  Intensity  and  Character  of  the 
Heart  Sounds. — Tlio  heart  sounds  are  to  he  studied  at  each  of 
these  points  with  reference  to  their  intensity,  quality,  and  I'hythm  ; 
also  the  presence  of  reduplication. 

It  is  possible  with  care  to  separate  the  muscular  component  of 
the  first  sound  into  2  portions,  1  furnished  by  the  left  ventricle, 
heard  a  little  to  the  left  of  the  apex;  and  that  coming  from  the 
riglit,  lieard  over  tlie  miildle  of  the  sternum  at  the  level  of  the  3d 
interspace.  While  of  equal  intensity,  the  muscular  sotuid  of  the  left 
ventricle  is  appreciably  longer  than  that  of  the  right.  The  following 
modifications  of  the  heart  sounds  are  of  clinical  value,  but  require 
for  tiieir  recognition  a  thorough  familiarity  with  the  normal  sounds. 

(1)  Accentuation  of  Both  Sounds. — luereaseil  loudness  or  accen- 
tuation of  botli  Bounds  of  the  heart  is  very  common.  In  well-marked 
cases  the  sounds  may  bo  heard  over  the  entire  chest  in  front,  and 
Bometimea  over  the  buck  of  the  thorax.  It  is  frequetitly  due  to 
mental  excitement.  An  apparent  increase  in  the  strength  of  the 
sounds  nuiy  be  present  in  persons  with  thin  chest  walls,  or  in  whom 
the  heart  is  uncovered  by  phthisical  shrinkage  of  the  lung ;  both  of 
these  conditions  permitting  a  more  ready  transmission  of  the  sounds. 
Overactivity  of  the  heart,  as  in  cardiac  neuroses  (e.  g.,  palpitation), 
exophthalmic  goitre  and  the  early  stage  of  fevers,  causes  an  unnat- 
ural loudness  of  both  sounds.    Certain  conditions  of  debility,  notably 
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anaemia  and  chlorosis,  may  be  attended  by  loud  heart  sounds,  which, 
despite  their  intensity,  possess  a  sliort  iuul  lliipi)irig  quiility,  indica- 
tire  of  weakness  rather  than  strength.  On  the  other  hand,  the 
sounds  may  be  loud  because  of  cardiac  hypertrophy,  the  abnornially 
strong  muscular  walls  imparting  unusual  vigour  to  the  closure  of  the 
valves,  and  adding  strength  to  the  muscular  element  of  the  first 
sound.  Consolidated  lung  may,  by  acting  as  a  better  conductor  of 
sound  than  healthy  lung,  increase  the  loudness  of  the  sounds.  Ex- 
cessive distention  of  the  intestines  and  stomach,  the  latter  especially, 
and,  less  frequently,  pneumothorax  or  a  large,  smooth-walled  pulmo- 
nary cavity,  or  the  rare  condition  of  pneumopericardium  may,  by 
their  resonance,  impart  a  load,  ringing,  metallic  quality  to  the  heart 
sounds. 

Comparison  of  the  sonnds  may  show  that  one  sound,  or  one  of 
its  components,  may  predominate;  consequently,  the  observer  may 
find— 

(2)  Accentuation  of  the  First  Sound.— Normally  the  first  sound, 
when  auscultated  at  the  apex,  is  louder  than  the  second  sound.  If 
it  is  heard  more  distinctly  at  the  base  tiian  is  the  second  sound,  it  is 
either  accented,  or  the  second  sound  is  abnormally  weak.  An  unusu- 
ally loud,  prolonged,  thumping  first  sound  at  the  apex  is  heard  in 
hypertrophy,  especiuliy  of  the  left  ventricle.  The  peculiar  quality 
of  this  sound  is  due  to  its  large  muscular  component.  On  the  other 
hand,  a  loud  but  short,  flapping  first  sound  having  a  nuirkod  resem- 
blance to  the  valvular  quality  of  the  second  sound  and  lacking  the 
prolonged  dull  muscular  component,  is  associated  with  moderate 
dilatation  and  weakness  of  the  iieart  cliumbers.  If  the  dilatation  or 
weakness  is  extreme,  the  accentuation  disappears.  An  uncommonly 
sharp  and  clear  first  souikI  is  heard  in  cases  of  mitral  stenosis. 

(3)  Accentuation  of  the  Second  Sonnd.— Xormally  the  ad  sound 
is  louder  at  the  base  than  at  the  apex.  If  this  relation  is  reversed, 
it  means  either  an  accented  2d  sound  or  a  weakened  let  sound.  In 
judging  the  3d  sound  its  3  components,  aortic  and  pulnioiiary, 
shoiUd  be  carefully  compared  by  repeated  auscultation  of  the  aortic 
and  pulmonary  areas.  Under  thirty  years  of  age  the  pulmonary 
closure  is  louder  than  the  aortic;  during  middle  age  they  are  equal ; 
Kt  sixty  years  of  age,  because  of  degenerative  changes,  the  aortic 
closure  sound  predominates.    Allowing  for  age,  it  may  be  found  that — 

Aortic  Chfinre  is  Accentunti-d. — <_>ne  of  the  priiuipnl  causes  of 
a  loud  and  sudden  aortic  2d  sound  is  tlie  presence  of  high  arterial 
pressure,  such  as  may  exist  in  nephritis  and  arteriosclerosis.  It  has 
been  compared  to  the  popping  of  a  cork  when  pulled  from  a  bottle. 

A  loud,  distinct,  but  somewhat  iiarsb  aortic  eourul,  perhaps  of  a 
22» 
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ringing  metallic  or  clicking  f|imlity,  is  indicative  of  sclerosis  or  athe- 
roma of  the  aurtit!  valves  and  the  adjacent  portion  of  the  aorta,  with- 
out narrowing  or  incompetence.  The  significance  of  this  sound  is 
often  overlooked,  and  yet,  as  I  have  repeatedly  demonstrated  by 
autopsy,  it  is  a  moat  reliable  sign.  It  is  most  frequently  encountered 
in  old  labouring  men.  Aneurism  of  the  aorta  causes  a  loud  aortic 
closure,  accompanied  by  a  palpable  "diastolic  shock." 

Accentuation  of  the  aortic  closure  is  also  evidence  of  left  side 
hypertrophy.  The  strong  contraction  of  the  left  ventricle  distends 
the  aorta  so  forcibly  that  the  rebound  closes  the  aortic  valves  with 
unusual  force.  Indeed,  the  majority  of  cases  with  an  a<Tentuated 
aortic  sound,  except  when  due  to  a  temporary  heightening  of  the 
arterial  pressure,  present  also  evidences  of  left  hypertro])hy.  On  the 
other  hand,  the  absence  of  accentuation  does  not  negative  the  exist- 
ence of  liypertrojihy,  for,  if  the  latter  results  from  aortic  incompe- 
tency, the  valve  nniy  be  so  deficient  that  the  aortic  sound  may  bo 
almost  nil.  If  marked  dilatation  and  muscular  weakness  succeed  to 
hypertrophy,  the  intensity  of  the  aortic  sound  will  lessen  p/iri  passu. 

PnhHunary  Closure  is  Accnitnatrd. — The  pulninnary  component 
of  the  2d  sound  is  an  invaluable  index  of  the  strength  of  the  right 
ventricle  and  the  conipetcnce  of  the  tricuspid  valve.  If  it  is  well 
marked  it  shows  that  the  tricuspid  valve  is  coinjtetent,  and  the  ven- 
tricle is  sufficiently  ctrong  to  sustain  a  good  blooil  pressure  in  the 
pulmonary  artery.  The  causes  of  an  undnly  accentuated  ]>ulnionary 
2d  sound  are  those  conditions  which  hinder  the  flow  of  blood  through 
the  pulmonary  circuit.  Thus  pneumonia,  cnipbysema,  and  mitral 
regurgitation  or  stenosis  may  be  respot\sible  for  the  accented  sound. 
In  certain  varieties  of  pneumonia  a  well-marked  pulmonic  2d  sound 
is  a  favourable  ]>rognostic,  and  its  disappearance  the  reverse.  W  may 
be  readily  seen  that  the  presence  of  pulmonic  accentuation  is  an  im- 
portant corroborative  sign  of  mitral  lesions,  of  right  ventricular 
hypertrophy  with  good  muscle,  and  of  the  absence  of  tricuspid  re- 
gurgitation. 

(4)  Weakening:  of  Both  Sounds.— The  thick  chest  wall  of  the 
obese,  and  in  particular  tho  large  mammary  gland  of  stout  wnmon, 
may  cause  a  great  diminution  in  the  normal  intensity  of  the  heart 
sounds  as  a  whole.  For  somewhat  similar  reasons,  viz.,  the  interposi- 
tion of  a  muffling  body  between  the  heart  and  the  stetlioscope,  pul- 
monary emphysema,  pericardial  efTusinn,  or  a  large  pleural  etTusion 
may  be  responsible  for  a  very  material  decrease  in  the  auilibility  of 
the  sounds. 

Aside  from  these,  the  main  significance  of  weakened  heart  sounds 
is  a  weak  heart  muscle   from   various  causes,  such  as  the  broken 
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compensation  of  valvular  lesions,  degenerative  disease  of  the  heart 
muscle,  dilatation  of  the  heart,  exhausting  disease  {especially  long- 
continued  fevers  and  septic  affections),  hemorrhage,  shock,  and  over- 
exertion ;  or  pneuniogastrio  paralysis,  nuclear  or  peripheral. 

(5)  Weakening  of  the  First  Sound.— The  causes  of  a  weakened 
first  sound  are  for  the  most  part  those  which  have  just  been  enu- 
merated as  producing  weakness  of  hoth  sounds.  I^ut,  as  any  weakness 
of  the  cardiac  muscles  is  apt  to  nianifest  itself  primarily  by  weaken- 
ing of  the  muscular  component  of  the  Ist  sound,  weakness  of  the 
2d  sound  appearing  subsequently,  the  character  of  the  1st  sound  is 
of  the  greatest  importance  in  estinuiting  the  strength  of  the  heart. 

In  exhausting  fevers  one  may  observe  day  by  day  a  progressive 
decline  in  the  strength  of  the  1st  sound,  its  muscular  component 
gradually  lessening  until  the  1st  sound  bears  a  close  resemblimce  to 
the  '-lil,  or  ill  bad  cases  becomes  almost  iuaudiltle.  In  rare  instances 
nothing  but  the  short  3d  sound  may  be  hear<l  at  the  apex,  the  Ist 
Bound  practically  disappearing.  The  left  ventricle  i.n  usually  the 
first  to  yield.  A  leaa  marked  weakness  of  the  1st  sound  is  notice- 
able in  a  fatty  or  degenerated  heart,  and  in  anajniia  and  other  con- 
ditions of  <lebility. 

(())  Weakening  of  the  Second  Sound.  -In  iuldition  to  the  weaken- 
ing of  both  component!?  (aortic  and  pulmonary)  of  the  second  .sound, 
by  conditions  already  mentioned  (4),  weakening  of  the  individual 
valve  sounds  under  special  circumstances  needs  a  reference. 

Aortic  Closure  Wen I'ened.— This  is  frequently  found  in  niiirked 
oases  of  mitral  stenosis,  the  left  ventricle  receiving  through  the  nar- 
rowed orifice  a  charge  of  blood  which  is  inadequate  to  fully  distend 
the  aorta,  and  in  consequence  the  bbynd  pressure  in  the  vessel  is  not 
raised  to  the  point  re(juirod  to  close  the  valve  with  normal  sharp- 
ness. In  aortic  stenosis  the  stitTeiied  segments,  lacking  fle-xibility, 
may  not  vibrate  sutficiently  to  produce  a  closure  sound  of  proper 
intensity.  Finally,  in  aortic  in.sullii^iency  the  defects  in  the  valve 
may  be  so  great  that  the  sound  of  valve  closure  disitppcurs  and  noth- 
ing but  the  murmur  is  heard  over  the  aortic  area. 

f'ulmonarif  Clo.snrf  Wenke)iei!. — This  is  a  significant,  viiluable, 
and  almost  the  only  physical  sign  of  the  giving  way  of  the  right 
yentricle.  The  disappearance  of  a  good  or  accentuated  pulmonic 
second  sound  in  pneumonia  or  any  condition  attended  by  increased 
resistance  in  the  ])ulnioiuiry  circuit  indicates  one  or  both  of  two 
things — failure  of  the  right  ventricle  or  tricuspid  insufficiency. 

(7)  Reduplication  of  the  Heart  Sounds,— In  certain  cases  ausculta- 
tion-reveals a  triple  instead  of  the  normal  double  sound  of  the  heart, 
due  to  a  doubling  or  reduplication  of  either  the  first  or  the  second 
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Bound.  In  rare  cases  both  sounds  may  be  doubled,  causing  four 
sounds.    If  the  first  sound  is  doubled,  tlie  normal  lubb-dupp  is  replaced 

by  htblubb dupp  (prououm/ing  the  duplicated  syllables  quickly 

together);  or  by  lubb dupdupp   if  the  reduplication,  as  moat 

commonly  found,  affects  the  second  sound.  If  these  sounds  are  so 
accented  as  to  resemble  the  cadenced  canter  of  a  horse,  it  is  called 
the  "  bruit  de  fjalop,'-  or  galloping  rhythm.  In  the  form  of  redupli- 
cation which  goes  under  this  name  the  doubling  usually  affects  the 
second  sound  while  the  accent  is  upon  the  first  sound,  iubb dup- 
dupp, one  long  and  two  short  (^  ww),  or  upon  the  third  (-^- ). 

There  are  many  variations  in  time  and  accent,  and  quite  as  many 
largely  theoretical  explanations  of  their  exact  causation.  In  tlie 
presence  of  contradictory  opinions  one  may  bo  permitted  to  select 
the  simplest  explanation  extant,  which  is  that  the  reduplicated 
sounds  are  due  to  non-simultaneous  closure  of  the  valves,  the  seg- 
ments of  one  coming  together  a  short  but  appreciable  time  before 
those  of  tlie  other.  In  tlie  case  of  the  mitral  and  tricuspid  valves 
the  closure  is  successive  and  not  simultaneous,  because  tlie  systoles 
of  the  ventricles  are  asynchronous;  while  the  closure  of  the  aortic 
and  pulmonary  valves  is  not  syuchronous  because  of  heightened 
pressure  either  in  the  pulmonary  artery  or  the  aorta,  the  valve 
exposed  to  the  higher  back  pressure  closing  first ;  but  this  theory 
does  not  fit  all  cases. 

Clinically,  reduplication  with  galloping  rhythm  is  found  not  infre- 
quently in  arteriosclerosis  and  chronic  interstitial  nephritis,  condi- 
tions in  which  there  is  heightened  arterial  pressure.  It  is  very 
characteristic  of  mitral  stenosis  and  diseases  of  the  lungs  which 
cause  an  increase  of  blood  pressure  in  the  pulmonary  circuit.  It  is 
found  especially  in  cardiac  dilatation  and  broken  compensation ; 
and  in  diphtheritic  paralysis  of  the  heart,  jjericardial  effusion,  and 
the  rapid  heart  action  of  exophthalmic  goitre. 

(8)  Alterations  in  the  Relative  Length  of  the  Silences. — In  a  nor- 
mally acting  heart,  the  two  sounds  and  the  long  silence  follow  one 
another  in  triple  time — i.  e.,  Ist  sound  (one),  2d  sound  (two),  lung 
silence  (three),  1st  sound  (one),  etc.  Even  if  the  heart  is  acting 
rapidly  this  rhythm  is  preserved. 

In  diaea.sc  there  are  two  variations  (Fig.  115)  which  are  of  impor- 
tance as  indicating  serious  weakness  of  the  cardiac  musculature. 
The  first  is  embryocardia,  so  called  because  it  approximates  the 
character  of  the  fmtal  heart  .sounds.  The  Ist  sound  resembles  the 
2d  sound  very  closely,  and  the  short  and  long  silences  become  of 
equal  length,  so  that  the  rhythm  is  in  double  time  — Ist  sound  (one), 
2d  sonnd  (two),  1st  sound  (one),  etc.     It  is  very  like  the  tick-tack  of 
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t  val^  or  the  regular  npid  click  of  a  short  pendnlnm.    It  is  a  grvn 
it  indicates  a  {Hofoand  enfeeUement  of  the  car- 
cndi  as  occnn  in  the  specific  infections  fevers  or  in 
disease  of  the  mTOcardinm. 
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Flo.  llj.— DUgnuii  repreoentinK  two  variations  from  tht-  normal  onrdiac  rhythm.    To  bo 

read  from  left  to  right. 


The  other  variation  is  an  undue  prolongation  of  the  second  or 
diastolic  silence.  The  Ist  and  2d  sounds  are  short  and  irritably 
sharp,  and  the  interval  between  the  2d  and  Ist  sounds  is  almost 
alarming  in  its  length.  One  may  say  that  it  is  in  common  (4-4) 
time,  3  and  4  representing  the  pause.  The  unusual  prolongation  of 
the  diastolic  silence  indicates  one  of  two  things :  either  an  overdose 
of  digitalis,  or  the  spasmodic  effort  of  an  overworked,  weak,  or  degen- 
erated heart  to  continue  its  labours.  In  the  latter  case  it  ie  not 
of  necessity  a  fatal  prognostic.  It  has  been  met  with  more  particu- 
larly in  pneumonia. 

AdventitiooB  Sounds. — In  addition  to  or  in  plane  of  the 
variations  in  the  ordinary  heart  sounds  which  have  been  consid- 
ered, auscultation  may  reveal  the  presence  of  certain  incidental  or 
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adventitious  sounds.  The  bouiuIs  muy  originate  within  the  heart — 
endocardial :  or  ariRe  from  outside  the  heart — ejoairdial.  An  endo- 
cardial soimd  is  called  a  murmur  or  bruit,  and  is  produced  at  one  of 
the  orifices  of  t!ie  heart  as  a  result  of  certain  cunditions  of  the  valve, 
the  orifit'e,  the  vessel,  the  blood,  or  tlie  force  and  velocity  of  the 
blood  stream.  Murmurs  caused  by  permanent  anatomical  ehangee 
in  the  valves  or  orifices  are  called  (irgauic ;  if  due  to  blood  changes 
or  modifications  of  cardiac  muscular  at'twn,  funcf itina/,  acvidvutnU  or 
hwmic  murmurs.  Kxoeardial  sounds  for  tlie  most  part  originate  in 
the  pericardium,  pleura,  or  lung. 

ENMhjCxVRDIAL  SOUXDS  (MURMTR-S) 

The  Physical  Explanation  of  Murmurs.— The  physical 
conditions  are  somewhat  cuniplex.     The  most  important  factors  are  : 

(1)  When  a  tluid  under  a  certain  degree  of  pressure  is  forced 
from  a  narrow  into  a  wide  channel,  or  through  a  narrowed  opening 
into  a  relatively  large  cavity,  n  Jin  id  vein  is  formed,  the  particles  of 
which  are  in  &  state  of  rai)id  vibration.  If  the  necessary  conditions 
are  produced  in  the  heart,  either  by  the  narrowing  of  an  orifice 
leading  into  a  larger  but  normal  cavity  or  by  a  dilatation  of  the 
cavity,  the  orifice  remaining  normal  but  relatively  narrowed,  the 
vibrations  of  the  resulting  fluid  vein  will  throw  the  walla  of  the  con- 
taining cavity  or  tube  into  lateral  vibrations  which  are  conducted  to 
the  surface  of  the  body.  In  rare  cases  the  vibrations  may  be  so 
strong  that  sound  waves  are  produced  at  the  surface  of  such  inten- 
sity as  to  be  heard  at  a  distance  of  several  inches  from  the  surface. 
Ordinarily  the  ear  must  be  phiced  in  contact  with  the  surface,  or 
some  comluctiug  medium  (stethoscope)  used  which  will  carry  them 
to  the  ear,  in  which  they  are  translated  and  perceived  as  sounds.  If 
the  edges  of  the  opening,  aa  in  the  orifices  of  the  heart,  are  fur- 
nished with  projecting  membranous  flaps  (valve  segments),  these,  by 
their  capacity  for  being  th^ow^l  into  periodic  oscillatiou,  add  to  the 
number  and  intensity  of  the  vibrations,  and  consequently  modify 
very  considerably  the  character  of  the  sounds  perceived. 

As  a  rule,  vibrations  originating  in  this  manner  travel  most  rap- 
idly in  the  direction  of  the  fluid  vein.  Murmurs  due  to  a  narrowed 
orifice  move  with  the  blood  stream  (the  fluid  vein  running  in  the 
same  direction)  and  are  heard  further  along  in  its  course — e.  g., 
aortic  stenosis,  iu  which  the  murmur  is  heard  also  in  the  carotids; 
while  in  regurgitation  the  murmur  travels  iKtrkward  in  the  blood 
stream  (the  fluid  vein  opposing  the  main  current) — e.  g.,  aortic 
regurgitation,  in  which  the  murmur  is  heard  also  over  the  lower 
sternum. 
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(2)  The  densiti/  or  relative  fluulity  of  the  blooJ  is  h  seoond  factor. 
The  thinner  the  blood  (the  less  its  specific  gravity),  the  more 
readily  is  it  thrown  into  vibration.  Hence,  jiartly  at  least,  the  great 
frequency  of  murmurs  in  aniemie  Btates. 

(3j  A  certnin  force  of  current  is  required.  Thus  a  murmur  may 
be  loudly  audible  so  long  as  the  heart  is  beating  strongly,  but  will 
diminish  or  totally  disappear  if  great  cardiac  weakness  supervenes. 

The  General  Characteristics  of  Murmurs.— It  is  neces- 
sary to  study  a  murmur  wit!i  reference  to  its  time  relutioiis,  tone 
and  quality,  point  of  maximum  intensity  and  lines  of  propagation; 
and  also  endeavour  to  decide  whether  it  is  organic  or  fuuctiouiil. 

(a)  The  Time  of  Murmurs. — Murmurs  are  timed  with  reference  to 
the  ventricuhir  systule  (first  sound,  apex  beat,  or  carotid  pulse) 
ind  the  ventricular  diastole  (beginning  with  the  second  sound). 
Endocardial  murmurs  always  bear  a  definite  relation  to  the  heart 
Bounds.  Three  types  are  distingtiishod  :  iSi/iftolic,  beginning  with 
the  first  sound ;  difistoHc,  beginning  with  the  second  sound ;  and 
presystolic,  immediately  preceding  the  first  soutid. 

The  presystolic  nuirmur  is  in  reality  diastolic,  occurring  as  it  does 
daring  the  auricular  systole,  which  takes  place  late  in  the  ventric- 
ular diastole,  but  it  is  very  desirable  to  restrict  the  term  diastolic  to 
ninrmurs  heginning  vr'i^h  the  second  sound.  These  chronological 
types  are  represented  by  the  grapliic  method  in  Fig.  ll(j, 

(i)  The  Quality  of  Murmurs. — The  character  or  quality  of  a  mur- 
mur, while  its  diagnostic  value  is  not  great,  is  often  of  service,  aiid 
should  always  be  noted. 

In  general,  a  rough,  harsh,  rasping,  or  sawing  murmur  (in  mitral 
stenosis,  blubbering  or  churning)  attends  obstruction  or  stenosis  of 
an  opening  or  roughening  of  the  valve  surfaces;  wliile  if  the  murmur 
results  from  insufficiency  or  regurgitation  it  has  a  soft  and  blowing 
qoality.  The  murmur  of  aortic  regurgitation  may  be  so  soft  ns  to 
escape  detection  except  by  a  careful  examiner.  A  musical  murmur, 
one  having  an  element  which  resembles  a  high-pitched  musical  note, 
has  no  special  significance  with  reference  to  any  particular  heart 
lesion.  It  may  be  due  to  s  perforated  valve  or  shreds  or  threads  of 
fibrin.  In  many  cases  notliing  exists  to  account  for  its  peculiar 
timbre.  Murmurs  having  a  peculiar  echoing  quality  are  due  to  the 
same  causes  as  metallic  heart  sounds  (q.  v.),  the  near  presence  of  a 
(resonating  air  cavity. 

(r)  Intensity  of  Murmurs  versus  Replacement  of  Sounds.— The 
londness  or  inten-sity  of  a  murmur  is  by  no  means  an  index  of  the 
gravity  of  a  valvular  lesion.  A  murmur  which  is  well-nigh  imuidihle 
is  oftentimes  indicative  of  vastly  greater  damage  than  one  of  strik- 
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ing  intensity.  A  jud^inent  with  referenoe  to  the  seriousness  of 
u  valvuliir  k'sioti  must  In-  fouruled  on  other  evidence — e.  g.,  the 
presence  or  absence  of  iiypertropliy  unil  dilatation,  indirect  symp- 
toms (page  335),  etc. 
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Fiti.  Hi;.— Kiiiifniiii  ^ll<•wi^l^f  the  three  ehronulogioftt  typen  of  murmurH  anJ  their  relation 
to  the  sounds  ol' the  ht-art.  Tht  events  t>f  the  oBrilmc  tij'cle  ure  piven  above  for  eom- 
pnrittoii.     Murmu™  Hliailed  with  v<.■rti^^ttl  liiK-o.     To  be  read  fnjtn  left  to  right. 

One  of  the  principal  points  to  be  determined,  especiully  with 
reference  to  regurgitant  murmurs,  is  whether  the  nuirnmr  accotti' 
paniest  or  replaces  the  valvular  sound  or  component.  Replacement 
indicates  material  and  important  anatomical  changes  in  the  valve. 
In  such  a  case  the  sound  of  valve  tension  ia  ab.ient.  Thus,  if 
the  aortic  valve  is  seriously  incompetent,  the  snap  of  its  valve 
segments  will  larg-ely  disappear  and  he  replaced  by  the  murmur. 
On  the  other  hand,  if  the  valvular  sound  is  present  and  the  niurmur 
simply  trails  off  from  it,  we  may  infer  that  a  goodly  portion  of  the 
valve  iiotian  is  preserved  and  that  the  actual  physical  alterations  in 
its  shape  and  structure  are  not  extreme. 

The  loudness  of  a  murmur  is  dependent  partly  upon  the  nature  of 
the  lesion,  partly  upon  the  strength  of  the  heart.  As  a  rule,  systolic 
murmurs  are  louder  than  diastolic,  particularly  those  originating  at 
the  aortic  orifice.     An  extremely  weak  heart  ia  incapable  uf  main- 
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taioing  the  degree  of  force  of  the  bluod  streuiu  which  is  requisite  to 
produce  atroiig  vibrutions  and  a  resulting  loiul  imirmur.  Hunce,  as 
a  rule,  a  loiul  murmur  iTuplics  fair  conipensatioti,  and  a  very  loud 
murmur  which  has  become  weak  may  be  restored  to  its  former  in- 
tensity by  rest  and  treatment  of  the  heart  muscle, 

Some  murmurs  may  be  felt  as  well  as  heard  (thrill.  (}.  t\].  In 
general  it  is  the  loud  murniiirs  which  give  ri.se  tea  tiirill,  and  the 
latter  ie  usually  perceived  at  the  point  of  niaximum  intensity  of  the 
nturmur. 

With  reference  to  the  respective  effects  of  posture  (standing  or 
lying)  upon  the  loudness  of  niunnurs,  it  is  stated  (Qordok)  that  re- 
cumbency increases  haemic  murmurs,  and  those  of  tricuspid  and 
mitral  insufficiency  and  aortic  stenosis;  decreases  the  venous  hum 
and  the  murmur  of  mitral  stenusis;  and  does  not  affect  that  of 
aortic  insutlicioncy. 

(d)  Point  of  Maiimum  Intensity  and  Lines  of  Propagation. — A 
murmur  is  heard  at  its  loudest  at  some  one  ]K)itit,  the  point  of  maxi- 
mum intensity,  whicii  is  usually,  but  not  always,  in  the  area  of 
greatest  audibility  of  the  normal  sound  of  the  valve  at  which  the 
murmur  i.-;  produced.  It  will  also  be  found  that  it  can  not  be  heard 
equally  well  at  equal  distances  from  this  point,  but  that  it  is  trans- 
mitted much  farther  in  one  direction  than  another — the  line  of 
selective  propHjjration. 

The  better  audibility  of  a  murmur  along  special  lines  depends 
npon  several  factors.  As  previously  stated,  the  sound  is  apt  to 
travel  in  the  direction  of  the  vibrating  fluid  vein,  either  with  or 
against  the  main  current,  .\notht-r  factor  iw  the  presence  of  struc- 
tures differing  in  their  power  of  conductivity— e.  g.,  the  sternum, 
ribs,  walls  of  the  heart,  and  the  jvreseTice  or  absence  of  consolidated 
lung  or  lung  cavities.  Moreover,  the  relation  of  the  cavity  in  which 
the  murmur  originates  to  the  chest  wall  (in  contact  or  at  a  distance) 
will  modify  the  readiness  with  which  the  sound  reaches  the  car. 
Special  lines  of  transmis.sion  will  he  discussed  in  connection  with 
murmurs  an>iiiig  at  parii'nilar  orifices. 

(f)  Discrimination  between  Organic  and  Functional  Murmurs.— 
It  is  of  prime  importance  to  distinguisli  between  temporary,  recov- 
emblp,  fiuictioiiiil  miirnuirs,  not  due  to  valvular  disease,  and  organic 
murmurs,  caused  by  permanent  and  incurable  stenosis  or  incom- 
petency. The  exact  genesis  of  functional  (haemic,  anfemic,  acci- 
dental) murmurs  is  not  settled.  .\u  abnormal  tlnidity  of  the  blood 
is  an  important  agency  in  tlicir  production.  According  to  their 
location  they  are  probably  due  to  moderate  dilatation  of  the  pulmo- 
nary artery  giving  rise  to  a  fluid  vein;  or  to  dilatation  of  one  or  the 
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other  ventricle  in  conseqiifiice  of  a  poorly  nourished  heart  muscle 
with  resulting  rt'lativc  incompetency  iit  the  mitral  or  tricuspid  open- 
ing. It  is  probable  that  in  somf  iiiiJtaiicpa  the  i-difes  of  the  valve 
cusps  turn  over  beuiiUse  of  weakness  nnil  eonseqiieiit  stretching  of 
the  papillary  muscles,  thus  permitting  a  slight  regurgitation.  Func- 
tional murnuirs  iirc  most  frequent  by  far  in  the  puhnonary  area, 
next  in  the  milral,  then  in  tlie  tritUHplil,  anil  oceur  more  rarely  in 
the  aortic  area.  It  is  at  times  extremely  difficult  to  determine  tliat 
a  ninrniiir  is  functional,  but  the  discrimination  may  U:^inally  be  made 
by  remembering  the  following  points: 

(1)  The  fiinctioiud  or  hmnir.  murmur  is  almost  always,  hot  not 
invariably,  -v  'Oi,-,  soft,  and  blowing  (sometimes  harsh),  found  most 

f  frequently  over  the 
pulmonic  area  M'here 
an  organic  murmur  is 
extremely  rare,  and  a 
venous  hum  is  heard 
in  the  veins  of  the 
neck.  Above  all,  the 
patient  is  distinctly 
iinicmie    or    chlorntic, 

Kio.  1 JT.  — 5»liimiiig  the  nrliitivo  fre«iucii<.-y  ol'  nnirmio  iiiur-  or  has  SOme  febrile  OF 
nmr*  »l  li.e  v«riou.  orifi«»  uf  U.e  h.urt.  l\r.-o..Uvc-.  ^.^stijig  disease,  and 
from  SauBom.  "^ 

the     murmurs    disjijv 

pear  as  the  condition  of  tlie  blood  improves.  Moreover,  ventricular 
dilalatioii,  if  ascertained  to  be  present,  is  slight  and  unattended  by 
hypertrophy  or  secondary  syniptoma. 

{'Z)  The  urnaiiic  nuirmur,  on  the  other  harvd,  i-s  sy.stolic  or  dias- 
tolic, there  may  be  marked  hypertrophy  or  dilatation,  there  are  symp- 
toms referable  to  stasis  in  the  blood  current,  and  there  is  a* history 
of  rheumatism  or  other  disease  capable  of  causing  endocarditis.  The 
somewhat  sweeping  assertion  may  be  made,  without  fear  of  serious 
contradiction,  that  if  the  apex  beat  is  not  displaced  or  altered  in 
such  a  manner  as  to  indicate  hypertropliy  or  dilatation,  the  presence 
of  a  murmur  docs  not  signify  organic  valvular  dif'ea.-je;  although  it 
is  possible  that  pathological  changes  may  have  been  initiated  which 
will  ultimately  lead  to  anatomical  valvular  lesions  and  consequent 
alterations  in  the  size  of  the  heart. 

There  are  certain  sources  of  error.  The  history  of  rheumatism 
may  be  indefinite,  and  anwrnia  alone  may  cause  dyspnoea  and  tedema 
of  the  feet.  Finally,  anfeniia  may  occur  in  certain  cases  of  valvular 
disease,  notiibly  mitral  stenosis,  aa  an  association  or  a  consequence  of 
the  valvular  affection. 
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The  DiagTiostic  Value  of  Individual  Murmurs. — Tak- 
ing the  orifires  of  the  heart  singly,  one  proceeds  to  study  the  char- 
acter an<l  meaning  of  the  different  manntirs  arising  at  each  opening. 
Hitral  Monnurs. — These  may  be  either  jtresystolic  or  »ystolic. 
(rt)  MilniJ  Prrsi/gtolic  Murmurs. — A  presystolic  mormar  at  this 
orifice  nstuillj,  bat  not  invariably,  indicates : 

(1)  Mitral  Stenosis  or  Obstroction. — The  murmur  in  this  case  is 
.  caused  by  the  systole  of  the  left  auricle  driving  the  blood  through 
the  narrowed  opening.  The  murmur  begins  during  the  latter  part 
of  the  ventricnlar  diustole  with  the  systole  of  the  auricle  and  is  often 
accompanied  by  a  thrill.  It  is  harsh,  rough,  and  vibratory,  with  its 
area  of  ma^cimum  intensity  a  little  inside  and  above  the  apex  beat 
(Fig.  1181.    It  is  usnally  strictly  localized,  but  it  may  be  heard  over 

an  area  beginning  at 
the  lower  end  of  the 
sternum,  passing  to 
'  'le  left,  and  widening 
ritil  it  reaches  the 
midaxillary  line,  per- 
haps extending  verti- 
'  ally  in  this  line  from 
t  iie  3d  to  the  8th  rib 
niiurFiTii).  The  mnr- 
inor  runs  up  to  and 
-rrminates  in  an  ab- 
i  11  pt  1st  sound  or 
"snap"  (phonetically 
"rrup"),  which  is  very 
characteristic.  The 
abrupt  Ist  sound  has 
been  variously  ex- 
plaine<I ;  but  the  most 
plausible  theory  is  that 
which  attributes  it  to 
a  sudden  tension  of  the  tricuspid  valve  caused  by  the  increased  pres- 
sure in  the  right  heart  consequent  upon  the  damming  back  of  the 
blood  by  the  mitral  obstruction,  the  sound  of  valve  tension  thus  pre- 
dominating over  the  muscular  component  of  the  Ist  sound.  The  2d 
sound  is  frequently  reduplicated  and  its  pulmonary  compontnt  accen- 
tuated. The  murmur  of  mitral  stenosis  is  variable,  apjjearing  and 
disappearing  according  to  the  strength  of  the  auricular  systole.  A 
few  moments  of  exercise  may  elicit  it  when  previously  absent.  It  is 
necessary  to  be  aware  of  the  fact  that  in  rare  instances  the  murmur 


Fl«.  1  Is. — MiTRAt  I'Ki:«r«r>jLit  Mckmi  k  TbU  rnav  becau!>ctl 
by  mitnl  c>ljetruc[iuo,  ikortic  incompeteDce  (*■  Flint "  mur- 
mur t.uivl  sli);lit  aortic  »t4:na>is and  adbereut  pericardium. 
The  circle  Kbuwg  th«  point  of  tnaximuni  imeDsity  and 
the  oaual  strict  localization  of  thisiuumiur.  The  ndiat- 
iag  l:ne»  nrpnwent  its  fxunbi*  extentofaudibiUtj-.  Ajtci 
itHlicatod  bjr  the  crom 
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of  mitral  stenosis  may  be  diastolic,  mid-diastolic,  or  occupy  the  entire 
ditistole  (Fig.  IID),  the  vibriuiotis  being  excited  at  any  timo  during 
the  diastole  by  the  blood  which  begins  to  flow  into  the  veutricle 
from  the  auricle  at  the  close  of  the  veutricular  systole. 


Roip 


Mitr>l  Ptgly^aho  fObttmctivt) 


(O'dinary  T/p«>. 
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Mitral  Pratyttolic  wiih  H«duplieH«d 
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Second  Sovrnd   (Not  Uncommon). 
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Mitral  DiMtolie  CUncowm^n). 


m 


tt+++ 


Mttral  DlMtolrc-Proyrtolic 


(Uncommon). 


i^B-** 


Mitnl  M<d-Di»tollo 


(Uncornmon), 


Fio.  IIH. — Dincrrnm  ghowingtlio  chronnlogiol  varielios  of  tlio  niurrnur  of  milriil  atcnoeiii. 
To  l>c  renJ  IVmn  lett  to  ri({lit- 

(2)  A  presystolic  mitral  murmur  is  also  caused  by  some  forms  of 
aortic  disease,  particularly  aortic  insufficiency.  This,  the  "Flint" 
murmur,  is  attributed  to  an  extreme  dilatation  of  the  left  ventricle 
preventing  the  cusps  of  the  mitral  valve  from  folding  back  to  the 
ventricular  walla  during  diastole.  By  remaining  in  the  blood  cur- 
rent a  species  of  relative  narrowing  \(t  produced  and  a  vibrating 
presystolic  murmur  arises.  The  snap  of  the  first  sound  is,  however, 
absent,  and  if  the  dilatation  grows  less,  the  murmur  disappears. 

(3)  This  murmur  has  been  noted  very  infrequently  in  connection 
with  alight  aortic  stenosis  and  adherent  pericurdium. 

{b}  Mitral  Systolic  Murmurs. — A  murmur  heard  in  the  mitral 
area,  beginning  with  the  first  sound  of  the  heart  (Fig.  1"-J0),  may 
indicate : 
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(1)  Mitral  Insufficiency.— lu  this  case  the  murmur  is  soft  and 
blowing,  either  acconipaiiyiug  the  first  sound  nr  replacing  its  valvu- 
lar component  more  or  less  completely.  It  is  transmitted  through 
the   left  axillary  region   and   posteriorly  to  the  angle  of  the  left 

scapula.  In  some  cases 
it  may  he  heard  over 
the  entire  chest.  Its 
maximum  intensity  is 
generally  at  the  apex, 
hut  it  may  be  most 
intense  along  the  left 
edge  of  the  sternum. 
The  pulmonary  2d 
-I Hind  is  accentuated, 
;iud  there  is  evidence 
<if  hypertrophy  and 
dilatation.  In  the  ab- 
sence of  the  last-men- 

Km.  1211 — MiTiiAi.  SvfToi.i.     MiuMiB.      This  may   hulii^ntn     tioncd    signS    &    diag- 

fltitntl     insUltlclelU'V,    «tlH'mi<l,     nCUte     intVoliKUH     tiilieHSO       nneia      nt       r^rrranin       /\y 

..,,,.  .     ■       !•■       >  ifl  *         iiooio    oi     urtiHiiiij     ur 

(m>'ocur<utii«i,  left  veiitnoulnr  >iiUtation,  mairormatioD  ^ 

of  the  heart,  or  acute  tn<lotiirJitii«.    Tht>  circle  indicates  permanent  relative  in- 

thc  point  of  niAiirni)m  inumMij',  the  nrrow   the  line  gufficiency  of  the   mi- 

of  selective  tniti!inii<Mion.    The  nulintin^  lines  rcpreM-nt  frjil  valve  is  Untenable 

the  aren  of  iiudiliiiitT.     If  of  i.utnei«nt   int«niiity,  llie  , 

mamiur  may  be  i.earj  over  th.  oiitire  chest.  »»  there  are  many  sys- 

tolic mitral  murmurs 
due  to  a  temporary  relative  insufficiency  and  caused  by  slight  dilata- 
tion, either  of  the  left  ventricle  or  the  valve  ring. 

It  is  to  be  borne  in  mind  that  a  loud  sysitolic  murmur,  heard  at 
the  back  as  well  as  in  front,  is  sometimes  present  in  the  dilatation 
of  the  left  ventricle  following  hypertrophy  (especially  that  due  to 
arteriosclerosis),  and  due  to  relative  insufficiency.  Tliis  murmur 
may  totally  disappear  if  the  heart  regains  its  strength  and  tlie  dilata- 
tion is  overcome. 

(2)  The  murmur  duo  to  anaemia. 

(3)  The  murmur  occurring  in  the  course  of  acute  infectious  or 
other  febrile  diseases,  especially  in  children.  In  these  cases  an  acute 
myocarditis  is  often  responsible  for  temporary  dilatation  and  conse- 
quent murmur. 

(4)  The  roormur,  varying  from  day  to  day,  of  acnt«  simple  or 
ulcerative  endocarditis. 

(6)  The  intermittent  murmur,  very  rare  (cause  discovered  only 
at  autopsy)  and  due  to  a  raptured  tendinous  cord,  or  a  jK'dnnculated 
vegetation  floating  from  time  to  time  between  the  valve  cusps. 
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f6)  A  loud  and  widely  diifiifled  murmur  in  the  mitral  area  of  a 
more  or  less  permanently  cyanoticr  infant  may  indicate  complicated 
malformations  of  the  heart,  cspeuially  a  defective  auricular  septum, 
patent  ductus  arteriosus,  or  transposition  of  the  great  vessels. 

Any  one  of  these  murmurs  may  disappear  if  the  heart  becomes 
sufficiently  weak,  excepting  the  murmur  mentioned  in  the  second 
paragraph  under  (1)  preceding. 

Aortic  Murmurs.— Tiiese  are  either  systolic  or  diastolic. 

(tf)  Aortic  SystoUc  Murmurs. — If  due  to  (1)  aortic  stenosis,  the 
murmur  coincides  with  the  Ist  sound  (Fig.  121),  is  harsh,  accom- 
panied by  a  thrill,  heard  with  niasinuini  inten8ity  at  the  Sd  right 
interspace  or  cartilage,  transmitted  into  the  carotids,  possibly  into 
the  axillary  artery,  and  the  2d  aortic  sound  is  frequently  abolished 
because  the  valve  cusps  are  too  stiff  to  vibrate  luid  the  aortic  pressure 
is  lowered.  Finally,  there  is  left  hypertrophy.  If  tJiese  signs  occur 
in  an  elderly  person, 
a  reasonably  certain 
diagnosis  of  a  nar- 
rowed aortic  orifice 
may  be  made.  With 
broken  compensation 
the  nuimuir  may  be- 
come soft  and  distant. 

(2)  If  the  presence 
of  a  systolic  aortic 
murmur  is  taken  as 
presumptive  evidence 
of  stenosis,  mistakes 
will  be  extremely  com- 
mon. In  a  majority 
of  cases  narrowing 
does  not  exist,  and 
one  of  the  following 
conditions  is  present : 
dilatation  of  the  aorta; 

roughening  or  calcification  of  the  aortic  segments  or  of  tlie  aorta  just 
beyond  the  valve  ring;  and  anajmia  (not  uncommon).  The  diastolic 
murmur  of  aortic  insufficiency  is  often  accompanied  by  a  systolic 
murmur  due  to  the  inequalities  of  the  valve  or  opening. 

(3)  A  systolic  murmur  heard  in  or  above  the  aortic  area,  or  to  the 
right  of  the  area,  may  be  due  to  aneurism  of  the  arch,  especially  the 
ascending  and  transverse  portions.  Careful  inspection  and  palpation 
of  the  great-vessel  area  should  be  made  to  discover  a  dull  area,  a  thrill, 


Flo.  IJI— AoltTic  Systolic  Mirnai  k.  "I'lii:-  nm)  U-  Uuu  to 
ttortic  stenosis,  nummiiL,  diUtation  of  the  uorta,  rouphen- 
ing  of  the  «ortio  Ac^inentn  of  the  aortd,  itiequuliliwi  of  the 
vulve  ill  nortic  incoiiipeti'nce,  or  anfurisiii  of  the  urch 
of  the  BOrta.  Cirt'loa  show  the  fuiiiits  tit  maxiiiiuin  in- 
tuiiaity  nnd  the  arrow*  the  liiiL's  of  jirojm^jution  TintO 
carotidx  utnl  Hulwloviarw)  of  the  niurirmr. 
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or  a  pulsating  swelling.     The  maximum  intensity  of  the  nuirmnr 
will  in  this  case  be  over  the  dnlness  or  the  swelling. 

(*)  Aurtic  Diastolic  3fHrrniir. —This  is  the  most  trustworthy  of 
all  murmurs  and  almost  invariahly  signifies: 

(1)  Aortic  insnfliciency,  due  to  deformation  of  the  valve  ciisp-s.    It 
a  soft,  long  drawn  out,  sometimes  almost  inaudible  murmur,  begin- 

ling  with  the  2d  Bound 
and  replacing  the 
aortic  closure  sound 
more  or  less  complete- 
ly. Its  point  of  max- 
imum intensity  is  usu- 
ally over  the  left  half 
of  the  sternum  on  a 
level  with  the  4th  cos- 
tal cartilage  (Fig.  li'i). 
Ft  is  tninsmittfd  to 
the  lower  end  of  the 
sternum,  and  in  some 

Hses  is  very  distinc-tly 

audible    at    the    iipi-x  p,„   1^2.— Aortio  Duforoun  MPRicim.    Tlil«  rmy  bo  duo 

(mitral  area).      Dilata-  to  ■ortic  iiiconiix!t«iioy,  relutive  aortic  tnoomtKilency,  or 

'  tion  and  hynertrophv  ana-niia  imrc).    Tlio  Boliil  circle  »bow»  tho  usual  point 

f   1                      '   ,          T  •!  of  Hiuxluium  iiitenwity,  tlic  white  clrola)  rliow  the  ooca- 

rAiways     exist        J-iiRe 

-                   '     _  MODnl    jKiintJt  of  tiiuxiinum    interwity,  and    the  nrrow 

other  murmurs,  it  may  b1iow«  the  dircoUon  of  msicctivc  truH^mlHMon. 

^disappear,  and   rarely 
wtopsy  !ihow3  that  the  murmur  has  ceased  I)ecau8e  the  valve  defect 
been  closed  by  a  vegetation  or  plug  of  filiriti. 

(2)  It  occurs  occasionally  in  conin'etion  with  udherent  pleura  ami 
pericardium,  in  which  case  it  is  probably  to  be  clitssed  ils  a  cardior 
respiratory  murmur,  caused  by  pressure  or  suttion  of  the  heart  iijiou 
adherent  portions  of  the  lung. 

(3)  It  is  unquestionably  heard  at  time.^  in  extreme  aiifflmia 
(1,000,000  or  less  n'd  cells).  In  such  instanoes  the  mode  of  its  pro- 
dtiction  is  as  yet  unexjdained. 

(4)  A  diastolic  venous  hum  originating  in  the  internal  Jugular, 
or  in  the  superior  or  inferior  cava,  may  .sirtiuliite  a  diastolic  aortic 
murmur,  but  in  sueh  a  rase  there  will  be  little  if  any  evidence  of  left 
ventricular  hypertrophy  or  dilatation,  such  aa  would  be  found  in 
aortic  incompetence. 

(5)  Relative  aortic  incompetency,  the  aorta  dilating  or  the  sinuses 
of  Valsalva  yielding  because  of  atheroma,  intlammatinn  or  aneurism; 
the  ventricle  dilating  as  the  result  of  dbrou.^  myocarditis,  general 
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Fi".  12a. — Tuict  spiD  I'm -V'^TMi  1,    Mr::M  .        This  is 

clu«  t<>  triviMpid  •U-iionis.  cimgciiitNl  or  iicquired. 


arteriosclerosis,  etc.,  without  uiiatoniicul  chaugos  in  the  aortic  valve, 
is  perhaps  uot  iis  unconiiiioii  as  is  generally  supposed  (Ehwakos),  The 
simultuJK'ons  ililiitiitinii  of  the  aorta  on  one  side  itiid  the  ventricle  on 
the  ottier  side  of  the  aortic  orifice  renders  the  aortic  vulve  relatively 
incompetent.     A  niusieal  diastolic  murninr,  with  inerease  of  didness 

over  the  prejit-vpuBel 
area  (to  the  right), 
tnay  lead  to  a  diag- 
nosis. A  pyii"<lritrnl, 
greatly  dilated  athe- 
romatous aorta  may 
eause  a  diastolic  nnir- 
niur,  the  valve  being 
perfectly  competent. 
It  is  presuniaUly  due 
to  the  refln.\  of  hlood 
from  the  largo  arter- 
ies into  the  sue. 
Tricuspid  Murmurs.— These  are  eithvr  presffntolic  or  syHfalic. 
(«)  TrirH.yiiff  J'fc.vif.viith'r  Murmur. — Tins  is  a  rare  nuirnuir  and 
indicates  tricuspid  stenosis,  eiti)er  congenital  or  acquired.  The  ae- 
qtiired  form  is  almost  invariably  a  Bcqueuce  of  left  iieart  lesions, 
especially  mitral  ste- 
nosis. Tlie  murmur 
(Fig.  Vi'-\)  resemhles 
that  of  mitral  nar- 
rowing, anrl  is  some- 
times acront|variie(i  hy 
a  thrill.  Its  maximum 
intensity  is  over  tiic 
lower  end  (»f  the  ster- 
num at  the  base  of  the 
ensiforra  cartilage,  or 
a  Httle  to  its  right.  It 
is  usually  not  trans- 
mitted. 

{h)  Trkuspiil  Sijs- 
tiflic  Mii rut w r. — This 
murmur  is  not  uncom- 
mon and  indicates  tricuspid  regurgitation,  sometimes  from  puckering 
of  the  valves,  but  usually  on  iiccouut  of  relative  insufficiency  from 
dilatation  of  the  right  ventricle,  cnn.sequent  upo!i  left-siih-  (partiou- 
larlv  mitral)  lesions.     The  murmur  re.semhies  that  of  mitral  rcgurgi- 


Fio.  IS4. — 'rHirriiril)  Syitvimi-  Mikmir.  This  is  siitliiticaiit 
ill'  rBlnlivc  trinispiil  inoi>ini(etcnoy  thio  to  ililnmtion  "f 
thu  riKht  ventricle  ariniiiir  from  lijri-hi'ie  ili!'Pa>'e  or  nnie- 
min.  The  circle  iihown  the  pcin'  of  tnaxiniuDi  iu- 
teiivity.  It  is  KoiiiotimeN  heiirJ  over  tlio  area  indicated 
by  the  rniliiitinn  liiifS. 
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tation,  but  with  its  arou  of  ninxir)uim  intviiHity  ovor  the  lower  end  of 
the  steruum.  It  is  usimlly  iocaliued,  Imi  iiiuy  be  projmgated  to  the 
right  as  far  as  the  anterior  axilltiry  line,  and  if  the  patient  is  recum- 
bent it  may  bo  permnvid  ovor  the  mfiuubriiun  (Fig.  124).  Eiitforged 
and  pulsating  jugulars,  and  pulsutiou  of  the  liver,  are  couooniitant 
signs. 

This  murmur  may  algo  be  significant  of  the  slight  right  Tcntricu- 
lar  dilatation  resulting  from  amemia,  but  when  due  to  blood  coudi- 
tions  the  venous  phenomena  are  not  marked  and  the  bruit  disappears 
as  the  anrvmia  lessens. 

Pulmonary  Murmurs. — These  may  be  systolic  or  diastolic. 

{»)  Pulmonary  Systolic  Murmurs. — In  rare  cases  this  murmur  is 
due  to — 

(1)  Congenital  malformation  of  the  heart.  In  this  case  there 
may  be  a  thrill,  and  the  pulmonary  iA  sound  is  weak  or  obliter- 
ated. The  murmur  is  loud  and  widely  diffused.  If  occurring  in  an 
infant  with  cyanosis,  the  abnormality  is  usually  a  pulmonary  stenosis; 
without  cyanosis,  a  defective  ventricular  septum  or  a  patent  ductus 
arteriosus.     In  a  certain  proportion  of  cases  these  defects  coexist. 

(2)  In  some  instances  a  systolic  pulmonary  murmur  is  caused  by 
traction  upon  or  narrowing  of  tin.*  puhnonary  arterv  by  shrinking 
and  contraction  of  the  upjjur  portion  of  the  k>ft  lung. 

(3)  Almost  invariably  this  murmur  is  not  due  to  disease  of  the 
■valve,  but  is  of  anffimic  origin.    It  is  a  soft,  sometimes  slightly  rough, 

murmur,  heard  best 
in  the  "^d  left  inter- 
space, 1  inch  or  more 
from  the  sternal  edge, 
and  perhaps  as  high 
as  the  1st  rib  (Fig. 
1  'ih).  It  may  be  audi- 
ble only  in  the  recum- 
bent position,  and 
may  disappear  during 
deep  inspiration.  The 
pulmonary  2d  sound 
is  accentuated. 

It  oci-nrs  in  thin, 
nervous  children,  in 
an:eniiu,  und  in  con- 
ditions    of     debility 
without    notable   impoverishment  of  the  blood,  but  which   involve 
slight    dilatation    of   the  pidnionary   artery   beyond  the  valve   ring 


I'lu.  Vi:>. — I'l  iHONAitv  SroTOLio  HuKHi'ii.  Tlii>iniB_v  l'<-'  duo 
to  rciiigoi'ital  iiiuUiiniiutioil,  tnietion  an  the  |ii|liuaiiary 
•rtury.  niioptnU  ( vorv  cotmnonl,  or  ili'liillty,  Tlie  circle 
sliOM'ii  the  point  of  ninxiniiiiii  iiitJ-n»ity.  tJu'  arrow  the 
line  or  trntwmiiwion,  juiil  thi>  outline  th«  usual  nrc«  oC 
auilihilitjr.  This  luumiur.  If  Jue  l«Miiu1tbrmation.  um.v 
bo  audiblo  over  the  entire  rhcMt. 
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(relative  Btenosis).  It  is  of  frequent  occurrence  in  exophthalmic 
goitre,  or  in  rapid  heart  action  from  fever  or  muscular  exertion.  A 
cardio-respiratory  murmur  is  often  heard  in  the  pulmonary  area;  so 
also  is  the  transmitted  murmur  of  mitral  ineompetency. 

(i)  PubnotMfj/  Diaifioh'c  Murmur.  —  Tliia  is  very  rare,  and, 
although  its  maximum  intensity  is  in  the  pulniomiry  area,  it  is 
extremely  difficult  to  distinguish  it  from  the  corresponding  aortic 
diastolic  murmur.  It  may  be  due  to  (1)  congenital  malformation  of 
the  valve,  or  a  leaion  of  ulcerative  endocarditis;  (3)  to  an  extreme 
increase  of  tension  in  the  pulmonary  arti*ry,  the  murmur  of  high 
pressure  {Uibw>s.  I^ekll). 

GombiDed  Murmurs — When  two  or  more  murmurs  coexist  it  is 
easy  to  identify  thcni  if  tliey  occur  at  different  periods  in  the  car- 
diac cycle,  If  they  are  synchronous,  an  endeavour  must  be  made 
to  ascertain  the  point  of  maximum  intensity  and  the  line  of  prop- 


\W^ 


Aortic  Sytlolic  twd  Ditrtollc 


^ 


(To  Wid  Fto) 


MWnl  St*noilt  tnd  R«gu(f  Wion 


-H 


e>  AQrtIc  Sltnotli  and  Mitral  Stanoiit. 


Mitrnl  Sitnollt  «nd  AoliC 


Intufficioncy. 


Flu.  ISfl. — Combined  iiiuriiiure. 

agation  of  each.  Moreover,  each  murmur  may  have  a  distinctive 
quality  of  its  own,  which  may  generally  be  ascertained  by  listening 
along  lines  connecting  the  various  orifices,  thus  finding  interme- 
diate areas  where  one  quality  ceases  and  another  begins.  The 
use  of  the  ditTerentiitl  stethoscope  is  helpful.  The  presence  of 
definite  circulatory  disturbances  and  the  particular  forms  of  hyper- 
trophy and  dilatation  known  to  be  due  usually  to  some  special 
lesion,  will  aid  in  the  discrimination.  The  combinations  most 
commonly  met  with,  atid  in  order  of  frequency,  are  as  follows 
{Fig.  I'^r.); 

(1)  Aortic  Regurgitation  and  Stenosis,  and  Mitral  Regurgitation. 
— Systolic  murmur  at  apex  and  a  to-and-fro  niurmur  at  the  aortic 
area  (Fig-  127),  the  "to"  murmur  (systolic)  running  up  to  the  'id 


EXOCARDIAL  SOUNDS 


379 


sound, 

tolic). 

(2) 


almost  immediately  followed  by  the    "fro"  murmnr  (diiis- 

Mitral  Stenosis  and  Regurgitation. — Presystolic   murmur  at 

the  apex  terminating 
in  an  abrupt  1st 
smmd,  and  followed 
immediately  by  a  sys- 
tolic murmur. 

(H)  Aortic  Steno- 
sis und  Mitral  Steno- 
j^is. — Presystolic  mur- 
mur at  apex,  systolic 
at  the  base. 

(4)  Mitral  Steno- 
sis with  Aortic  lu- 
sufliciency.  —  Presys- 
tolic murmur  at  apex 
;ind  diastolic  at  base. 
Other  Adventi- 
tious Undocardial 
Sounds.  —  Not  in- 
frci|ueiitly  certain 
sounds,  in  some  cases 
"qualities '"  might  be 
the  better  term,  are 
found  in  connection 
with  the  closure  of 
the  valves,  especially  the  mitral  and  aortic.  They  may  be  variously 
described  as  harsh,  grating,  rasping,  clicking,  or  murmuriKh.  The 
clicking  sound  miiy  be  mistaken  for  reduplication  of  the  1st  or  3d 
sounds;  another  may,  as  implied  by  the  last  word  of  the  preceding 
eentence,  suggest  a  murmur  without  possessing  sufficient  duration  to 
deserve  the  name.  It  is  probiible  that  in  all  cases  the  valve  cusps 
arc  thickened  and  rough,  and,  when  possessing  a  murmurish  quality, 
slightly  deformed  as  well,  so  that  their  apposition  is,  for  a  brief  in- 
stant, hesitating,  imperfect,  and  with  some  friction.  A  loud  aortic 
sound  or  qiKdity  of  the  clicking  or  harsh  variety  is  excellent  evidence 
of  atheromatous  changes. 

K.XOCAROIAL  SOUNDS 

In  addition  to  the  adventitious  sounds  which  originate  in  the 
interior  of  the  heart,  others  which  arise  from  conditions  external  to 
the  heart  may  be  heard  over  the  pericardium.     Exocardial  sounds 


Fio.  12V. 


-Coiiibinid  iiiurniurs  nf  nr.rtir  in'f'iii)>(  Irtico  and 
vteooois  iinJ  inilrul  irK'Oiti)ve(enoy. 


880 


THE   EVIDENCES   OF   DISEASE 


vary  considerably  in  character,  from  the  srratcliiug  or  whitliiiir  peri- 
cardial friction  to  tliose  wliieh  are  decidedly  "  niurniuriiih  "  in  ftiuil- 
ity,  and  may  give  rise  to  much  perplexity  us  to  their  diugnostic 
significance.  Although  in  not  an  ineousidenible  proportion  of  indi- 
vidual cases  the  exact  mechanism  by  which  some  of  these  exocardial 
Bounds  arc  produced  can  uot  be  positively  aseertiuned,  yet  it  ia 
almost  always  practicable  to  determine  the  fact  of  their  exoeiirdial 
origin.  Contrasting  them  with  intracardia!  nmrniurs,  it  will  be  found 
that  they  do  not,  in  general,  bear  thi-  same  definite  relutio7i  to  the 
phases  of  the  cardiac  cycle  ;  they  are  notably  inconstiint  and  variable, 
changing  in  intensity  vdth  the  phases  of  respiration,  the  position  of 
the  body,  or  pressure  upon  the  ])ericardiiun  ;  and  are  for  the  most 
part  8uj*erHcial — i.  e.,  convey  an  impression  of  neariu-ss  to  the  exam- 
ining ear.  Most  important  of  all,  the  evidences  of  organic  valvular 
disease,  hypertrophy,  dilatation,  alterations  in  the  ]tul3e,  and  circu- 
latory disturbances,  are  conspicuously  alisent.  The  varieties  of  extra- 
cardial  sounds  and  their  charat'leristics,  arranged  as  nearly  as  possible 
in  the  onler  of  frequency,  are  as  follows: 

Pericardial  Friction. — Pericardial  friction  sounds  are  variously 
described  as  scratchiug,  rasping,  HhufHing.  rubbing,  scraping,  or  puf- 
fing, more  rarely  as  grating  or  creaking.  They  are  due  to  the  mutual 
friction  of  the  apposed  and  inflamed  surfaces  of  the  pericardium  and 
will  disappear  if  these  surfaces  are  separated  by  effusinn.  TJiey  are 
usually  double  (to  and  fro),  corresponding  to  tiie  systole  and  diastole 
of  the  heart,  but  if  the  surface  of  an  auricle  ia  intlamed,  a  tripling  of 
the  sound,  due  to  auricular  systole,  may  be  heard.  Although  their 
rhythm  corrcspoiuls  roughly  to  the  contraction  ami  dilatation  of  the 
heart,  yet  it  may  be  perceived  that  they  do  uot  bear  any  definite  and 
clear  relation  to  the  heart  sound.s.  and  may  occur  during  any  portion 
of  the  cardiac  cycle. 

These  sounds  are  heard,  as  a  rule,  earliest  and  with  greatest 
intensity  at  the  base,  in  the  3d  and  4th,  not  infrequently  in  the  3d, 
left  interspaces  and  corresponding  half  of  the  sternum.  In  an  exten- 
aive  pericarditis  the  point  of  greatest  tiudibility  is  ju.st  internal  to 
the  left  nipple.  The  location  of  a  pericardial  friction  sound  may 
change  from  day  to  day,  but  in  all  cases  it  is  strictly  lociilized,  not 
transmitted.  Such  sounds  are  always  superfici-il,  may  be  intensified 
by  the  pressure  of  the  stethoscope  or  finger,  are  intermittent,  and,  if 
of  sufficient  intensity  and  roughness,  may  be  perceived  as  a  thrill  by 
the  palpating  hand.  In  a  patient  with  thin  chest  walls  and  a  much- 
dilated  lieart  pulsating  in  the  interspaces  to  the  left  of  the  sternum, 
firm  pressure  with  the  stetlioscnpe  may  develop  a  rubbing  sound 
somewhat  resembling  peri<'arditic  frjctintt. 
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Pleuro-perioardial  Friction.— If  there  is  inflammation  of  the  pleu- 
ral surface  of  the  pericardium  and  the  adjoining  visceral  pleura, 
friction  sounds  synchronous  with  the  heart's  action  may  be  heard. 
They  result  from  the  rubbing  together  of  the  inflamed  surfaces  by 
the  excursions  of  the  heart.  Such  sounds  are  superficial  and  are 
most  intense  during  full  inspiration,  as  the  lung  becomes  distended, 
overlapping  the  heart  and  apposing  a  larger  area  of  roughened  sur- 
faces ;  conversely,  they  frequently  cease  during  expiration.  These 
friction  sounds  are  most  commonly  heard  over  the  4th,  5th,  and  6th 
interspaces  where  the  lingula,  or  lappet  of  lung,  overlies  the  apical 
portion  of  the  heart. 

Pleural  Friction. — Ordinarily  pleural  friction  is  synchronous  with 
the  respiration,  and  ceases  if  the  breath  is  held ;  but  in  some  cases 
of  dry  pleurisy,  affecting  the  interlobar  sulci  or  that  portion  of  the 
complementary  pleura  overlying  the  heart,  crackling  friction  sounds 
synchronous  with  the  actioa  of  the  latter  are  heard,  which  may  persist 
with  much  lessened  intensity  even  during  the  cessation  of  breath- 
ing. Such  friction  sounds  are  not  uncommon  in  phthisis  pulmo- 
nalis. 

Cardio-pulmonary  Murmurs,— Occasionally  a  short,  whiifing  mur- 
mur or  murmurish  sound  may  be  hoard  over  and  around  the  prae- 
cordial  space,  which,  in  the  absence  of  other  cardiac  signs  or  symp- 
toms, may  be  considered  as  due  to  the  action  of  the  moving  heart 
upon  the  surrounding  lung.  While  these  sounds  may  be  present 
with  apparently  normal  lungs,  it  is  probable  that  a  certain  amount 
of  emphysema,  usually  localized  or  compensatory,  is  requisite  for 
their  production.  This  murmur  may  be  produced  when  the  heart 
in  its  excursion  compresses  a  certain  portion  of  the  lung,  thereby 
driving  the  air  suddenly  from  the  air  cells  into  the  bronchioles  ;  or, 
per  contra,  when  the  heart  abruptly  recedes  from  a  portion  of  lung, 
thus  aspirating  air  into  the  alveoli.  The  cardio-pulmonary  nuinnur 
is  extremely  variable,  appearing  or  disappearing  during  in8i)iration 
or  expiration,  so  also  in  the  erect  or  recumbent  posture,  depending 
upon  the  exact  relation  of  the  portion  of  lung  in  which  the  murmur 
originates  to  the  moving  heart,  the  active  agent  in  its  production. 
I  have  more  than  once  heard  a  whiff  of  this  kind  very  distinctly  by 
auscultating  the  open  mouth  of  the  patient. 

Subphrenic  Friction — A  friction  sound  heard  over  the  lower  end 
of  the  sternum  and  the  adjoining  costal  cartilages,  synchronous  with 
the  action  of  the  heart,  may  be  due  to  subphrenic  peritonitis  or 
abscess,  or  perhaps  to  a  diaphragmatic  pleuritis. 

Crepitation  — Fine  crepitating  rules  over  the  prsecordiuni,  accom- 
panying the  movements  of  the  heart,  may  signify  the  rather  uncom- 
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mon  condition  of  mediastinal  eniphyspmu  resulting  from  truumiitism 
(tracheotomy  in  purticulnr),  piTtiissis,  \i\u\  tiiphtiieria.  I'tieunio- 
thorax  often  coexists. 

Splashing  Sounds.— Churning,  splashing,  or  "  wuter-wheel  "  Bounds 
arc  ht^iinl  in  tliu  rare  traumatie  hytlro-pneutnoperiraniium.  Siiiiilur 
sounila  have  been  heard  arising  from  a  largo,  partly  tilled  lung  i-uvity 
elo.se  to  the  heart,  anil  from  a  dilated  stfunaeli  eontaiuing  air  aiul 
fluid.  In  all  surh  eases  the  movements  of  the  heart  eaUHe  uuccussion 
ami  ( ousequeut  splashing  of  the  cavity  euiiteutd. 

V.    PHYSICAL   EXAMINATION    OF  THE   PLOOD 
VESSELS  (INCLUDING   THE   PUL-rEi 


A.     KXAMINATIOX    OF    TH  K    A  UTKUI  KS 

Becaufle  of  its  especial  importance,  the  examination  of  the  radial 
artery — i.  e.,  the  pulse — will  be  separately  eon.^iiiered. 

Inspection  and  Palpation  of  Arteries. — Certain  points  in  the  ex- 
uniiiiation  of  the  larger  arteries  have  been  already  eon,-*idered,  niairdy 
with  reference  to  the  aorta — viz.,  pulaaliun  in  epistenial  notch  ([uige 
284),  epigastric  pulsation  and  pul.sating  liver  (page  347),  and  pulsa- 
tiona  in  the  neighbourhood  of  the  lieart  (|iage  :^44). 

(1)  Excessive  pulsation  of  the  nu'diuni-di/.ed  iind  smaller  arteries 
is  due  to  the  same  causes  as  an  abnormally  strong  carotid  pulsation 
(page  284). 

Normally  one  nuiy  feel  pulsation  in  the  larger  accessible  arteries 
— viz.,  the  carotid,  fiibelaviaij,  brachial,  and  radial — very  frequently 
also  in  the  temporal,  femoral,  popliteal,  and  posteritu'  tibial.  If  the 
pulsulidn  U  abtiuruially  strong  ami  exten.sivi-  it  nuty  be  felt  in  the 
snudl  arteries  of  the  lips,  fingers,  and  toes,  and  in  the  dorsalis  pedis 
artery.  In  old  peojile  the  pulsations  of  the  medium-sized  arteries 
are  visible  because  of  the  thickness  of  the  vessel  walls  and  the  con- 
sequent ])rominem"e  of  the  ves.8els. 

(X')  Palpatiou  of  the  acccBsible  arteries  furnishes  valuable  infor- 
mation with  reference  to  the  existence  of  general  arteriosclerosis. 
If  Ibis  condition  is  present  these  arteries  are  fouiul  to  be  hard,  cord- 
like, and  tortuous  ;  anil  if  ealcaroons  degeneration  has  taken  place, 
the  finger  tip  passed  along  the  vessel  will  perceive  a  more  or  less  dis- 
tinct sensation  of  irregular  "  beading,'"  due  to  the  presence  of  tlio 
calcareous  phites. 

Auscultation  of  Arteries.— The  arteries  which  may  be  auscultated 
with  pmfit  are  the  aorta,  pnluiomu'v.  carotid,  subclavian,  brachial, 
and   femoral   arteries,  rarely   the   radial   and   posterial   tibial.      For 
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Bounds  and  niurnmr.s  in  tlic  tliorario  iiorta  and  pnlmnnary  artery 
(Index)  tlu'  exiiniitiiitian  of  tlie  heart  and  its  nciiihliourhnod. 
In  iiuHcultution  of  tlu>  accessible  arteries  one  should  listen  first 
with  the  lightest  pressure  of  the  stethoscope  compiUihle  with  exclud- 
ing outside  uoiaes,  then,  with  sufficient  force  to  partly,  hut  not 
entirely,  occlude  the  vessel.  In  tlie  first  case  Bounds  may  or  may 
not  bo  heard  ;  in  the  second  case  a  systolic  murmur  is  developed  in 
any  artery  accessible  J,o  pressure.  This  murmur  arises  frotii  the 
vibrations  which  are  caused  by  the  rhytliniic  passage  of  the  blood 
stream  through  the  narrowed  portion  of  the  vessel  and  vitries  in 
intensity  with  the  degree  of  pressure. 

(1)  Carofiil  ami  Siibrhti'inn  ,lr/fv/'i>.«(.— Xornudly,  with  light  pres- 
Biire  one  i!an  hear  over  these  vessels  'i  sounds  (not  nnirmura),  sys- 
tolic and  diastolic  in  time,  which  are  the  transmitted  Ist  sound  and 
aortic  2d  sound  of  tlie  heart.     The  1st  .sound  is  sometinirs  absent. 

A  harsh  systolic  uuirniur  lieard  over  these  vessels  is  a  transmitted 
murmur  from  the  aortic  orifice,  a  roughened  imrta,  or  an  aortic  aneu- 
rism. If  softer  and  more  blowing  in  character,  especially  if  on  the 
right  side,  it  is  the  Iwmic  murmur  of  aua-mia.  Inability  to  hear  the 
normal  dia.stolic  (aortic  "^d)  ,<ound  of  the  heart  over  these  vessels 
may  be  signilicant  of  aortic  regurgitation,  as  the  conditions  necessary 
for  its  production — viz.,  a  coinjicteut  aortic  valve — are  lacking.  A 
diastolic  murmur  in  the  carotid  and  .'subclavian  i.s  due  cither  to  the 
conduction  against  the  regurgitant  blood  stream  of  tlie  bruit  of 
aortic  incompetency,  or  a  murmur  arising  from  a  reflex  current  in  the 
vessels  created  by  the  defective  valve. 

A  short,  wbirting  systolic  murmur  in  one  or  both  subclavian 
arteries  is  heard  in  some  healthy  individuals  when  the  chest  is  fully 
expanded  and  the  breath  held,  or  the  arms  extended  vertically  above 
the  head.  It  is  more  cimimonly  associatcil  with  ajiical  pulmonary 
phthisis  and  is  presumably  due  to  bending  of  the  vessel  under  the 
traction  of  adhesions  or  shrinking  lung  with  consequent  narrowing 
of  its  calibre — a  condition  equivalent  to  pressure  upon  the  vessel  by 
a  atethoscope. 

(2)  Sounds  in  Other  Arferirs. — Under  normal  conditions  in  some 
persons,  with  light  pressure,  a  sinfflf  systolic  sound  (not  murmur) 
may  be  heard  in  the  femoral  artery  and  the  abdniuinal  aorta,  the 
sound  of  systolic  tension  of  the  vessel.  In  health  this  souud  is 
entirely  lacking  in  the  smaller  arteries.  If  single  gottnds  are  heard 
with  light  pres-sure,  not  only  in  the  largest  but  also  in  the  smaller 
arteries  like  tlie  brachial,  radial,  ulnar,  posterior  tibial,  and  others 
even  lees  in  size,  it  is  indicative  of  aortic  incompetency.  The  abrupt 
filling  of  the  vessels  gives  rise  to  a  sound  of  tension.     Such  sounds 
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may  also  be  cftu.sed  by  the  bouuding  pulse  waves  of  anaeniiii  ami  mnte 
fevers. 

A  (lonble  situni/,  systolic  and  diastolif,  hesird  witli  light  pressure 
in  the  ft'iiiornl  juiory,  is  it  rare  sign  in  uortic  iiu-onipetcncy,  load 
poisoning,  pregiiaiiiy,  atvd  mitral  stenosis,  the  second  Bound  arising 
from  the  suddf^n  collapso  uf  the  veSHel.  A  doitble  mni'imtr  hi-urd 
with  ftri'Hsure.  over  tliu  femoral  is  fainid  oidy  in  iiorti*!  ineompe- 
tenec,  the  first  (systolic)  murmur  resulting  from  the  onwiird  rush 
of  blood  through  tiie  narrowed  ve^^sol;  the  second  (diaatolii)  por- 
tion arising  from  a  backward  flow  of  the  blood  stream,  the  incom- 
p  -tent  aortic  valve  failing  to  eastain  the  peripheral  direction  of  the 
current. 

Murmurs  may  also  be  heard  in  arteries  compressed  by  enlarged 
lymph  nodes  or  other  tumours,  and  over  a  goitrous  thyroid  gland. 

B.  Capillaries 

Aside  from  the  degree  of  fulness  of  the  capillaries  as  evidenci'd 
by  redness  or  pallc»r  of  the  skin,  the  only  sign  of  importance  which 
can  be  found  by  examination  of  these  minute  vessels  is  the  "  capil- 
lary pulse  "  previously  considered  (Subungual  Pulso,  page  'v!88). 

C.  \ki\s 

Inspection  and  Palpation  of  Veins. — (Jeneral  and  local  venous  dis- 
tention (page  SID)  has  been  considered  ;  so  also  has  jugular  pidsation 
(page  '-JNG).     lu  addition  the  following  signs  may  be  observed: 

(1)  A  syHfoHc  (true)  venous  pulse  like  that  seen  in  the  jugular, 
and  occurring  under  tlie  same  conditions,  has  been  noted  in  the  veins 
of  the  face,  the  superficial  veins  of  the  arm,  and  the  branches  of  the 
internal  mammary  veins. 

(2)  A  centripetal  (progressive)  venous  pulse,  the  wave  passing 
from  instead  of  toward  the  periphery,  may  exist  under  certain  condi- 
tions in  the  dorsal  veins  of  the  hand  and  foot.  It  is  always  associated 
with  a  capillary  pulse  and,  like  the  latter,  is  due  to  aortic  insufflciency 
or  great  relaxation  of  the  arterioles  (as  in  anaemia,  phthisis,  neuras- 
thenia, etc.),  so  that  the  arterial  pulse  is  transmitted  through  the 
capillaries  into  the  veins.  In  rare  instances  a  direct  communication 
between  the  artery  and  vein  (aneurisma!  varix)  is  respoii.sible  for  this 
phenomenon. 

(3)  If  a  vein  is  perceived  by  palpation  to  ho  firm  and  mnUike  and 
oedema  of  the  extremity  coexists,  thrombosis  of  the  vein  is  present. 
It  occurs  most  frequently  in  one  or  both  femoral  veins,  extending 
perhaps  into  the  iliac  trunks,  as  the  result  of  infectious  diseases  and 
septic  processes,  more  rarely  in  the  weakness  of  age. 
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AlUOidtstiOB  of  VaillS.— (1)  Jugular  and  Innominate  Veins.— The 
only  aoBcnltatory  evidence  of  any  importance  to  be  derived  from  the 
reins  is  the  so-called  bruit  de  diable,  or  venous  hum.  It  is  a  con- 
tinaous  hamming  and  sometimes  musical  murmur,  heard  over  the 
jagular  veins  of  both  sides,  but  with  greater  loudness  over  the  right 
jugular. 

It  may  be  caused  by  the  pressure  of  the  stethoscope  or  the  con- 
atriction  of  the  vein  which  occurs  when  the  head  is  turned  far  to  one 
side.  Consequently,  to  determine  its  presence  as  a  real  and  not  an 
artificial  sign  the  stethoscope  must  be  applied  evenly  ami  lightly,  with 
a  degree  of  pressure  just  sufficient  to  maintain  the  a]>position  of  the 
mouthpiece  to  the  skin,  and  the  head  kept  in  a  symmetrical  and 
unconstrained  position.  It  occasionally  happens  that  the  tracheal 
inspiratory  sound  resembles  the  venous  hum  so  closely  that  an  error 
may  arise,  but  the  question  is  readily  solved  by  having  the  patient 
hold  his  breath.  The  maximum  intensity  of  the  bruit  is  usually  in  a 
somewhat  triangular  space  having  the  inner  third  uf  the  cluvicle  as 
a  base,  especially  over  the  interval  between  the  clavicular  and  stcnial 
attachments  of  the  sterno-cleido-mastoid  muscle. 

The  mechanism  and  meaning  of  the  murmur  are  still  in  dispute. 
It  arises  either  from  the  formation  of  a  fluid  vein  at  the  point  wliere 
the  narrow  jugnlar  opens  into  a  wider  cavity — the  jugular  bulb  — or 
from  lateral  vibrations  of  the  vessel  walls.  In  both  cases  an  abnor- 
mal fluidity  of  the  blood  is  usually  but  not  always  a  prerequisite.  The 
intensity  of  the  murmur  is  greatest  in  the  upriglit  position,  also 
during  inspiration  and  the  diastole  of  tlio  heart,  all  of  those  factors 
increasing  the  rapidity  with  wliich  the  blood  flows  from  the  jugulars 
through  the  innominate  veins  into  tlu?  superior  cava.  Thus  the 
murmur,  while  continuous,  rises  and  fulls  with  rhythmic  intensity. 
If  the  murmur  is  unusually  loud,  it  may  be  lieard  not  only  al.)Ove  the 
clavicle,  but  may  be  followed  as  far  down  as  the  '^d  right  interspace 
and  rib. 

While  the  venous  hum  occurs  in  some  apparently  healthy  indi- 
viduals, its  association  with  auicmia,  particularly  the  clilorotic  and 
pernicious  varieties,  is  so  frequent  tiiat  its  jtrosonne  must  l)e  held  as  a 
suggestive,  but  by  no  means  pathognomonic,  sijrn  ot  tliis  disease. 

(2)  Soundu  in  Other  Veins. — In  extreme  grades  of  anseniia  simi- 
lar humming  murmurs  may  be  iu^ard  in  the  subclavian  veins  and  tlie 
axillary  and  other  large  veins  of  the  extremities.  Iji  advanced  cir- 
rhosis of  the  liver  a  venous  hum  may  be  heard  over  tlie  lower  costal 
margin  in  the  right  hypochondrium.  In  the  jugular  veins  exhil)il- 
ing  the  systolic  pulse  of  tricuspid  incompetency,  a  sound  (not  a  mnr- 
mur)  may  usually  be  heard,  due  to  the  sudden  tension  of  tlie  vessel. 
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A  similar  sound  of  the  same  origin  nniy  sometimes  Lc  Ijeaid  in  tlie 
femoral  vuiu. 

D.  Tin-;  Pilse 

The  Yiilue  of  tlie  pultte  extuiiiuiUioii  dopomls  ]irinisirily  upon  a 
knowledge  of  the  pivysiology  of  thu  lu-urt  and  blood  vessels,  but  also 
very  largely  upon  the  personal  experience  of  the  examiner. 

Elements  of  the  Pulse.— The  elements  of  the  pnlse  which  are 
of  (•liuical  value,  and  therefore  require  investigation,  are: 

(1)  The  pulse  rale  (fre(|uency),  (3)  the  rhythm,  (3)  the  condition 
of  the  vessel  walls  and  im-identally  the  size  of  the  vessiel  itself,  (4) 
the  tension  (blood  pressure),  (S)  the  character  of  the  pulse  wave  with 
refereneo  to  amplitude,  duration,  and  celerity.  Finally,  (C)  tlie  pulse 
in  other  urterieM  uf  the  .-Jame  individuaT. 

Technic  of  Examination.— Heeause  of  its  accessibility,  the 
radial  pulae  is  chosen  for  examination.  The  juitient  should  be  either 
lying  or  sitting  in  an  ea.'^y  position  and,  utdess  for  a  particular  ob- 
ject, should  not  have  made  any  pliysieal  exertion  just  previou.'i  to  the 
examination.  The  mere  art  of  taking  the  pulse  will  greatly  acceler- 
ate its  frequency  in  many  jHTsons,  even  in  tliose  who  are  outwardly 
eahn  and  composed. 

The  patient's  forearm  should  he  semi-pronated,  as  the  artery  is 
thus  more  readily  palpated,  and  the  arm  6up[iorted.  It  is  always 
desirable  to  examine  both  radial  arteries  in  every  patient  who  is  seen 
for  the  first  time,  in  order  to  detect  a  not  uncommon  anomaly  of  dis- 
tribution in  wliieli  the  radial  winds  around  the  styloid  process  uf  the 
radius  to  the  dorsum  of  the  hone,  while  the  sui>erficialis  vote  pursues 
the  usual  course  of  the  radial.  Three  fingers — first,  middle,  and  ring 
— should  be  laid  upon  the  artery.  P'or  certain  puri)oses  the  simulta- 
neous employment  of  the  fingers  of  each  Imiul  is  desirable. 

(1)  7u  Deicrmuiethe  Pufxe  /'«/<■.— Count  the  pulst"  for  15  seconda 
and  multiply  by  \.  If  it  is  irregular,  count  for  a  full  minute. 
An  extraordinarily  frequent  pulse,  20(»  or  over,  if  regular,  may  be 
determined  by  counting  every  2d  or  every  3d  beat  and  multiplying 
by  2  or  3  as  required  ;  or  by  making  a  line  of  dots  with  pencil  on  a 
sheet  of  paper.  ea<-b  dot  corresponding  to  a  pulse  beat^  and  afterward 
enumerating  the  marks. 

(2)  Note  the  Iflnfl/im. — Are  the  successive  beats  equidistant  in 
point  of  time  — i.  e,,  are  they  regular? 

(3)  Note  the  CumUlim.  (if  (he  Vessel  Wnlh  and  the  Size  of  the  Ves- 
sel.— Kmpty  the  vessel  by  pressure  and  roll  it  under  the  fingers,  i\\\\- 
ping  the  skin  over  the  vessel.  A  nornud  artery  is  scar<ely  to  be  felt 
except  in  a  very  Ihiii  wrist,  but  one  that  is  sclerosed  is  firm,eordlike, 
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and  tortuous.  While  empty,  cndoavour  to  estimate  its  size.  Run 
the  finger  aloug  liiy  vessel  in  order  to  detect  calcareous  "beading" — 
plates  of  lime  salts.  As  a  high-tension  artery  feels  very  much  like 
one  which  is  sclerosed,  eut  off  the  direct  blood  flow  by  firm  pressure 
with  the  finger  nearest  the  heart,  and  the  recurrent  flow  (frrrni  pal- 
mar arcli)  by  finn  ]>rossure  with  the  fin^jer  tifarest  the  hand.  Tlio 
middle  finger  can  then  determine  the  condition  of  the  arterial  wall, 
the  element  of  blood  pressure  having  been  eliminated. 

(4)  Exfimafe  the  Teunion. — To  estimate  tlie  arterial  tension  (page 
3*3!)),  first  ascertain  the  condition  of  the  arterial  walls,  as  in  (H),  to 
eliminate  a  deceptive  arteriosclerosis;  then  cut  off  the  recurrent 
wave  from  the  palmar  arch  with  the  finger  nearest  the  hiind,  luid 
make  increasing  pressure  with  the  finger  nearest  t!ie  heart  iinlil  the 
direct  wave  is  no  longer  perceived  by  the  middle  of  the  'A  fingers 
employed.  The  degree  of  pressure  required  to  extinguish  the  direct 
wave  is  the  measure  of  the  tension,  and  the  ability  to  gauge  it  cor- 
rectly rorpiires  considerable  practice. 

It  is  to  be  borne  in  mind  thai  while  the  pulse  wave  itself  may 
have  a  high  tension,  as  in  aortic  inconipetiMuy,  the  blood  pressnre  in 
the  intervals  between  the  beats  may  be  low,  as  it  is  in  the  same 
lesion.  It  is  only  a  continuous  or  prolonged  high-tension  pulse,  the 
blood  pressure  remaining  high  Iwlween  beats,  that  is  significant.  Its 
presence  may  be  assured  by  endcuvonring  to  palpate  the  artery  be- 
tween beats,  rolling  it  from  side  to  side,  and  finding  it  firm  and  not 
easily  compressible. 

Further  assistance  may  be  derived  from  the  fact  that  a  low-ten- 
8ion  pulse  is  most  distinctly  felt  with  light  pressure;  a  pulse  of  mod- 
crate  tension  with  moderate  pressure,  while  a  high-tension  pulse 
develops  its  greatest  force  with  firm  pressure.  Moreover,  if  varia- 
tions in  the  size  of  the  vessel  be  excepted,  a  high-tension  pulse  is 
usually,  but  not  always,  small,  and  conversely. 

If  with  light  ])reRsure  npou  a  soft,  easily  compressible  artery  a 
2d  weak  rebound  is  felt,  iniiiictiiatidy  .-ierjuont  to  the  first  expau:Jion, 
it  is  the  dicrotic  wave  or  pulse,  a  sign  of  low  tension. 

ThK   8PHV0M0MA.X0MKTKIt 

The  Sphygmomanometer,  'i'he  si»hygnu»mati(unctcr  i.''  an  instru- 
ment of  great  value  wliicli  has  lately  beeu  added  to  the  armamenta- 
rium of  the  internist  (FivcKt).  An  exact  determination  of  the  blood 
pressure,  which  1ms  ahvnys  been  an  affair  of  mm-h  practical  diUl- 
cnlty,  is,  by  means  of  this  ayijiaratiis,  reduced  to  a  matter  of  matbe- 
matical  accuracy. 

Thus  it  is  now  possible  not  otily  to  niuke  u  correct  measurement 
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■ii"  the  ;u;tuiii  pn.'s^ure,  but  also,  from  time  to  time,  to  note  changes  so 
flight  ii6  CO  be  eutiivly  inappreciable  by  ordinary  palpation. 


KiM.  li>.— Otwik's  sphrfrmomanometer. 


'IWuiio  of  Dm  ^hjfnnomanometer. — There  are  three  forms  of  this 
.t^>^'«u'uUl^  *l»ich  atv  practicable  for  clinical  use:  the  Riva-Rocci 
vViViv"-*  tiuKlitioatioM),  Stanton's,  and  Janeway's.  All  these  instru- 
•uoais  v.«i4>Iov  the  same  principle,  the  circular  compression  of  the  arm 
»v  ,1  >.Uv>vU  xvsiem  of  air  eontained  within  the  manometer  A  (Figs.  128, 


^fV*^  taSv— Stanton'*  sphygnionmnonicter. 
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ererj  point  thronghoat  the  system  and  exerts  an  eqaal  external 
force.  It  haa  been  found  experimentally  that  the  return  of  the 
pulse  after  obliterution  is  a  more  exact  and  constant  point  than  its 
disappeumnce,  fio  that  this  is  generally  taken  as  the  criterion. 

The  diastolic  (minimum)  pressure  is  obtained,  with  the  instrn- 
ment£  which  permit  such  a  determination  (l^tanton's,  Janeway's),  in 
the  follotting  manner:  After  obtaining  the  systolic  reading,  allow 
the  presr^ure  to  fall  5  mm.  at  a  time,  watehiug  the  pulsation  of 
the  mercury  column  produced  by  the  pulse  wave.  The  amplitude 
of  this,  pulisatiou  will  incresise  for  a  time,  then  continue  the  same  for 
a  fi'w  millimetres.  The  last  point  at  whicli  tlie  ainpUtude  it>  great- 
fft  marks  the  diastolic  pressure.  Unless  a  pulsation  of  5  mm.  is 
obtained,  no  accurate  measurement  is  poHsible.  Deficient  pulsation 
Iiup|)eii8  in  a  nipid  or  a  very  small  pulse,  and  with  too  loose  adjust- 
ment of  the  cuff.  Mean  prrxKiirr  is  obtained  with  a  sufficient  degree 
of  accuracy,  by  taking  the  avemge  of  systolic  and  diiistolic  pressures. 

Certain  precautions  are  to  be  taken  with  all  tliesc  instruments. 
Succeeeive  observations  in  the  same  case  should  be  taken  in  the  same 
position,  either  sitting  or  lying.  The  arm-piece  should  always  be  at 
the  heart  level.  The  adjustment  of  the  cutf  should  Ije  snug,  without 
exerting  undue  prcHsure, 

In  titking  the  diastolic  reading,  time  must  be  allowed  after  each  fall 
in  prcflflurc  for  the  mercury  to  adjust  it.self,  and  from  ten  to  twenty 
oscillations  sliould  be  observed  at  each  level.  For  children  and  for 
fliin  u.liilts,  the  reatlings  of  tlu't<e  tliree  iuftrumeuts  will  be  the  siime. 

In  the  average  adult  tlie  Rtva-Rocci,  because  of  its  narrow  arm- 
piece  (5  cm.),  and  to  a  niucli  less  extent  Stanton's  machine  (arm- 
|iiece  H  I'Mi.),  give  pressures  tuo  hiirh,  while  in  very  stout  and  very 
muscular  arms  the  indicutcd  reailing  in  fur  above  the  actual  iii- 
trava-srular  pressure.  Juneway's  instrument,  with  its  12  cm.  arm- 
piccc,  is  free  from  this  errur,  and  its  readings  may  be  accepted  as  ac- 
curate. The  presence  of  sclerotic  or  calcareous  changes  in  the  artery 
inider  examination  produces  an  increase  of  only  5  to  10  mui.  and  may 
be  neglecti'd.     In  children  the  cuff  may  be  applied  to  the  thigh. 

(5)  Ifett'imiin'  the  f'li(irii((if  uf  lln-  I'lilse  Wave  ii'ifh  licfereuce  to 
Amplitude,  StreiKjth^  Dunition,  and  ('elcrilii. — The  amplitude  or  vol- 
ume of  the  individual  pulse  wave  is  raea.sured  by  the  amount  of  ex- 
pati.-ion  of  the  artery — i.  e.,  its  inoreasc  in  diameter — the  arterial 
diastole,  coincident  with  the  systole  of  the  liLiirt. 

The  vol  time  of  the  pulse  wave  will  vary  from  large,  to  medium, 
to  small.  The  pulse  may  be  found  to  be  irregular  iu  volume  and 
strcjigth  as  well  a.-  rhytlini. 

Here  may  be  mentioned  the  volume  or  fulness  of  the  artery  bo- 
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fveen  henh.  Palpation  hi'twt'Ci)  the  siipcpssivp  pulse  waves  will  slntw 
tliut  the  vessel  renuiins  full,  or  tliat  it  empties  out  more  or  less  com- 
pletely. If  full,  the  teugioii  may  be  high,  as  in  chronic  renal  disease, 
or  low,  lis  in  the  fehrile  pulse  with  relaxed  arterioles.  A  full  artery 
does  not  necessiirily  imply  u  large  pulse  wave.  In  aortie  ineonipe- 
tence  the  pulse  wave  is  extraordinarily  large,  while  the  artery  is  quite 
empty  in  the  iiitorval.s. 

It  is  hardly  possible  to  separate  the  sfrtnyfh  of  the  pidse  wave 
from  its  tension,  and  the  two  are  pntctioally  synonymous. 

The  durifdon  and  rderitif  of  the  pulse  wave  refer  to  the  manner 
of  its  aseent,  summit,  and  clescent — i.  e.,  of  the  rise  of  blood  pres- 
sure, of  its  maintenance,  and  fiiuilly  its  fall.  It  is  to  be  observed, 
first,  whether  the  ascent  or  increase  of  pressure  is  sudden,  moder- 
ately rapid,  or  slow ;  second,  whether  the  pressure  is  well  sustained, 
or  whether,  having  reached  its  heiglit,  it  falls  off  abruptly;  third, 
whether  the  descent  or  fall  of  pressure  is  rapid,  gradual,  or  slow.  As 
a  rule,  in  a  hrgh-tension  pulse  the  rise  is  gradual,  the  heiglit  well 
sustained,  and  the  descent  gradual,  while  in  a  low  tension  pulse  it  is 
STidden,  brief,  and  quick. 

During  the  descent  there  may  be  perceived  a  second  slight  im- 
pulse or  secondary  wave.  If  this  is  felt  only — or  best— with  consid- 
erable pressure  in  a  high-tension  pulse,  it  is  the  tidal  or  ]>redicrotic 
wave.  On  the  other  hand,  if  the  pulse  is  one  of  low  tension  and  the 
secondary  impulse  is  felt  only  or  best  with  very  light  pressure,  it  is 
the  dicrotic  wave  (dicrotic  pulse),  and  may  be  intensified  by  cutting 
off  the  recurrent  wave  from  the  palmar  arch.  The  dicrotic  wave  is 
much  more  frequently  observed  cliaii  the  predicrotic. 

(6)  Comparp  the  J'liftte  in  Oflipr  Arfcri'efi  in  (he  Same  Indiriilunl. 
— Compare  both  radials,  and,  if  pructicable,  both  femorals,  and  both 
posterior  tibial  arteries  as  well.  It  may  be  found  that  the  jiulse  wave, 
which  should  reach  symmetrical  arteries  at  the  same  instant,  is  de- 
layed in  one,  or  oViliterated,  or  will  |>resent  differences  in  amplitude, 
strength,  and  character  on  the  two  sides. 

The  Normal  Pulse. — In  an  adult  at  rest  \h%  frequency  of  tke 
pulse  varies  from  70  to  75 ;  it  is  retjtfhir  ;  the  arfn  i/  can  be  felt 
scarcely  or  not  at  all ;  the  icn/iinn  is  mndfrnte  ;  the  pulse  wave  is  of 
metlitim  amplitude.,  its  rise  and  fall  are  neither  extremely  abrupt  nor 
abnormally  slow,  and  the  pressure  is  sustained  without  undue  brevity 
or  prolongation. 

The  Signiflcance  of  Variations  in  the  Pulse.— The  follow- 
ing variations  are  recognised  ; 

Increased  Frequency  {Tdckycardin,  Pvhns  freqvens). — Bearing 
in  mind  the  nervous  mechanism  of  the  heart  (page  320),  it  is  evident 
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that  increased  frequency  of  the  pulse  may  be  due  either  to  paralysis 
of  the  pneumogastric  or  to  irritation  of  the  sympathetic  nerves  or  the 
intracardiac  ganglia.  Conversely,  a  decreased  pulse  rate  may  be  due 
to.  pneumogastric  irritation  or  paralysis  of  the  cardiac  sympathetic 
nerves  and  ganglia. 

The  source  and  causes  of  irritation  or  depression  of  the  cardiac 
mechanism  are  diverse.  It  may  be  an  organic  lesion  affecting  the 
centres  in  the  medulla  or  the  nerves  connecting  it  with  the  heart — 
e.  g.,  tumour,  hemorrhage,  meningitis,  gumma,  exostosis,  or  neuritis — 
or  inflammation  of  the  endocardium  or  pericardium,  or  degeneration 
of  the  cardiac  muscle  containing  the  ganglia.  It  may  be  functional 
— e.  g.  reflex— from  the  cerebrum  (emotion),  or  from  connected, 
somewhat  distant  organs  (stomach,  intestines),  or  from  poisonous 
substances  circulating  in  the  blood  (alcohol,  bile),  or  from  general 
fatigue  of  the  nervous  system. 

(1)  The  pulse  rate  is  normally  more  frequent  in  infants  (140  at 
birth)  aud  children  (90-100  at  3  years  of  age)  than  in  the  adult, 
slightly  more  frequent  in  women  (76)  than  in  men  (70),  is  more 
rapid  in  the  evening  than  the  morning,  in  the  erect  than  the  recum- 
bent position,  after  than  before  meals  and  the  taking  of  hot  bever- 
ages, in  hot  than  in  cold  weather,  during  exercise  than  at  rest,  and 
may  be  extremely  rapid  in  consequence  of  mental  excitement.  Bapid 
heart  action  is  usually  associated  with  a  low-tension  pulse.  Indeed, 
low  tension  is  the  most  important  factor  in  almost  all  cases  of  fre- 
quent pulse.  The  lessening  of  the  peripheral  resistance  removes  a 
check  upon  the  heart's  action,  and  therefore  permits  it  to  contract 
with  more  ease  and  consequent  increased  rapidity. 

(2)  In  all  febrile  conditions  the  pulse  rate  is  usually  increased,  8 
to  10  beats  for  each  degree  above  the  normal.  This  ratio  does  not 
always  hold,  as  in  typhoid  fever,  where  the  pulse  is  less  frequent,  and 
in  scarlet  fever,  in  which  it  is  more  frequent,  than  would  be  ex- 
pected, constituting  in  each  case  a  diagnostic  finding  of  some  value. 
If  the  fever  is  of  septic  or  suppurative  origin,  the  frequency  is  excess- 
ive as  compared  with  the  temperature. 

(3)  A  frequent  pulse  attends  all  well-marked  valvular  defects  of 
the  heart  (except  aortic  stenosis,  in  which  the  pulse  may  be  slow), 
and  is  found  in  nearly  all  cases  when  compensation  fails. 

(4)  When  a  persistently  frequent  pulse  is  encountered  in  persons 
who  are  not  at  all  or  but  slightly  febrile,  and  who  present  no  physical 
signs  of  gross  cardiac  disease,  it  should  create  suspicion  of  the  exist- 
ence of  certain  diseases  which  are  characterized  more  or  less  con- 
stantly by  this  symptom,  and  other  corroborative  evidence  should  be 
sought.    These  ailments  are  early  phtliisis,  exophthalmic  goitre, 
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Rion's  disease,  clilorosis  and  pernicious  anaemia,  arthritis  defor- 
mans, und  locomotor  utnxia. 

(5)  It  is  also  to  be  remembered  that  neurasthenic  conditions  may 
exhibit  a  rajud  pulse  rate.  The  abuse  of  alcohol,  tobacco,  coffee,  and 
tea  may  account  for  otherwise  inexplicable  cases.  Sexual  excesses, 
lack  of  sleep,  and  disorders  of  digestion  are  not  infrequent  causes, 
and  there  is  frequently  a  taohyciinlia  during  convalescence  from 
acute  diseases,  and  in  lieniorrhuge  and  conditions  of  general  debility. 

(6)  There  is  a  peculiar  form  of  accelerated  action  of  the  heart 
which,  in  the  absence  of  demonstrable  organic  alterations,  must  be 
considered  a  neuro.sis.  It  consists  in  recurring'  attacks  of  nipid  Ideat- 
ing of  the  heart  (paroxysmal  tachycardia),  lasting  for  an  huur  or  nuire 
and  recurring  at  varying  intervals,  in  some  cases  for  years.  The 
paroxysm  may  or  may  not  be  attended  by  nausea,  anxiety,  and  sub- 
sternal oppression.     The  ]>ulsc  rate  may  rise  to  240  or  over. 

Decreased  Frequency  ( tinic/it/atrdia  or  Hradycardia, Pulsus  turns). 
— The  normally  slow  pulse  rate  runs  from  60  down  to  40,  while  in 
disease  the  heart  may  beat  in  very  rare  instances  but  4  times  per  min- 
ute. An  infrequent  pulse  is  usually  of  liigh  tension,  an  increase  of 
the  peripheral  resistance  forcing  the  heart  to  contract  more  slowly. 

(1)  The  fjulse  is  slow  in  some  healthy,  usually  strong  and  largo- 
bodied  individuals.  It  \s  often  slow  in  old  age,  and  i.^  normally  infre- 
quent in  the  puerperium. 

(2)  Bradycardia  may  be  indicative  of  some  cardiac  lesion,  most 
frequently  fatty  degeneration,  chronic  myocarditis,  or  sclerosis  of  the 
coronary  arteries.  The  pulse  of  aortic  stenosis  is  u.^uidly  slow,  while 
mitral  lesions  may  also  cause  an  infrequent  pulse,  probably  because 
of  associated  changes  in  the  heart  muscles.  If  bradycardia  continues, 
notwithstanding  the  use  of  large  doses  of  atropine,  it  is  jiresunuibiy 
due  to  an  affection  of  the  heart  (Uehiu).  Because  of  the  iinjK'ditiieut 
in  the  pulmonary  circuit,  the  pulse  is  slow  during  an  attack  of  spas- 
modic asthma  tiud  in  emphysema. 

(3)  Certain  diseases  of  the  nervous  system  may  be  responsible  for 
a  reduction  in  the  pulse  rate,  notably  cerebral  hemorrhage,  tumour, 
meningitis,  or  other  lesions  which  give  ri.>»e  to  an  increased  intra- 
cranial pressure.  It  is  also  seen  in  epilepsy,  diseases  or  injuries  of 
the  cervical  cord,  numia,  melancholia,  and  general  paralysis  of  the 
insane.  Myxnedema  with  its  general  apathy  exhibits  a  lessened 
pulse  rate. 

(4)  Poisonous  substances  circulating  in  the  blood  may,  by  acting 
upon  the  cardiac  centres  or  ganglia,  retard  the  pulse  beat  to  a  marked 
degree.  Among  these  substances  the  most  important  are  bile  (in 
innndice),  urea  and   other  retained  excrementitious  materials   (in 
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uraemia),  glucose,  loud,  opium,  earbon  dioxide,  alcohol,  and  occasion- 
ally ttift,  c'otfce,  nnd  tobacc-o. 

(5)  A  slow  pulse  ia  freijueutly  present  in  cases  of  inanition— e.  g., 
gastric  ulcer  and  cancer;  and  it  occurs  at  times  in  oonvalescence 
from  certain  lu-utc,  usuidly  specific  infectious,  diseases,  as  diplitheria, 
erysipelas,  jineunionia,  typliuid  fever,  malaria,  and  acute  articular 
rheumatism— possibly  an  exanijde  of  impaired  reactive  power,  result- 
ing from  an  overtaxing  strain. 

(«'.)  Chronic  digestive  dixo'iU-rs.  instead  nf  quickening  tin?  pulse 
rate,  may  slow  it  notably  in  cunset|uence  of  mental  depression,  poi- 
sonous substances  in  the  circulating  blood,  or  reflex  influences  from 
the  digestive  organs,  one  or  all. 

(7)  There  are  cases  of  ficx'alled  "essential  bradycardia"  in  which 
even  after  death  no  appreciable  lesions  can  be  found,  but  these  are 
rare.  If  the  hradycanlia  Im)  excessive  ('^0  Ut  IK)),  very  alarming  syn- 
copal, apoplectiform,  or  epileptifurni  attacks  may  occur  from  time  to 
time — the  Stokes-Adams  syndrome.  Such  an  atta<k  has  been  ascribed 
to  disease  of  the  arteries  of  the  medulla  affecting  the  piicumogastric 
centres.  The  most  common  occurrence  of  bradycardia  is  in  con- 
valescence from  acute  febrile  diseases,  next  in  chronic  digestive  dis- 
orders, then  in  diseases  of  tlie  heart  and  brain.  If  it  is  due  to 
cardiac  or  cerebral  disease  the  prognosis  must  be  highly  unfavour- 
able, but  in  other  cases  little  danger  need  be  apprehended.  High- 
tension  pulses  are  usually  slow. 

Intermittent  or  Irregular  Pulse  (ArrhythiDia),— Intermittence 
consists  in  the  omission  of  (Hie  or  more  beats  of  the  pulse.  The 
missing  pulsation  may  be  due  to  an  inetTectual  cardiac  systole,  the 
contraction  not  being  sufiicienlly  strong  to  send  &  perceptible  ware 
into  the  radial  artery,  although  a  feeble  heart  sound  may  be  heard. 
II  the  tieart  attually  omits  the  systole  from  time  to  time,  the  result- 
ing intermittence  is  sometimes  referred  to  as  a  ileficieul  pulse.  The 
])ulse  may  be  irregular,  not  only  in  time,  bnt  also  in  volume  and 
strength. 

There  are  several  varieties  of  intermittent  and  irregular  pulse. 
In  the  alternating  pulse  {piihtts  aUtrnttnif)  {(\  Fig.  131)  a  strong 
beat  alternates  with  a  feeble  beat;  in  the  bigeminal  pulse  ( />m/.««x 
bvji'iiiinuii)  (!>,  Fig.  1.^1),  the  beats  occur  by  twos,  and  in  the  trigemi- 
nal pulse  {ptil.tHs  /rifff/niiiits)  by  threes.  f>r/in'inii  Cfirdis  is  the  con- 
dition in  which  the  pulse  is  totally  irregular  both  in  time  and  strength. 
In  the  pufsiis  pannhi.itfn  the  pulse  beat  becomes  weak  or  impercep- 
tible during  in.^piriitioii. 

The  clinical  Bignifieance  of  arrhythmia  is  variable.  While  its 
presence  dein:in<l ;  rn  cxamiiuition  of  the  heart,  it  is  very  fre<iuently 
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founcl  to  he  quite  indppondpnt  of  detertable  cardiac  disease.  It  is 
normal  in  some  individuals,  ami  when  found  in  infants  or  elderly  per- 
Bons  is  commonly  devoid  of  diagnostic  significance.  Constant  irregu- 
larity or  intermission  is  of  greater  pathological  importance  than  wvar 
siunal  periods  of  arrhythmic  action,  but  eases  luivi'  been  reported  in 
which  such  disturbed  action  has  existed  for  50  years  without  ill 
effects.  In  general  it  may  be  accepted  as  a  fact  that  arrhythmia  is 
not  of  diagnostic  value  unless  there  is  corrolwrative  evidence  of  asso- 
ciated diseaso,  nor  is  the  variety  of  the  arrhytliniia  distinctive.  Search 
should  be  made  for  one  or  more  of  the  following: 

(1)  Valvular  cardiac  disease,  especially  mitral  lesions  (^and  F, 
Fig.  131),  in  which  it  is  usually,  but  not  always,  a  sign  of  beginning 
failure  of  compensation,  passing  in  many  instances  into  delirium 
cordis;  simple  dilatation,  chronic  myocunlilis,  sclerosis  of  the  coro- 
nary arteries,  and  fatty  degeneration  ;  possibly  obscure  changes  in 
the  cardiac  ganglia;  and  overstrain  or  inipaireil  nutrition  in  wasting 
diseases  or  longn'ontinucd  fevers.  ('«?)  Poisons  circulating  in  the 
blood,  sui'h  as  alcohol,  coflFeo,  tea,  tobacco,  digitalis,  aconite,  and 
belladonna,  or  the  tosines  of  the  infectious  diseases,  especially  of 
typhoid  fever  and  pnenraonia.  (;i)  Diseases  of  the  intracranial  con- 
tents, meningiti!^,  hemorrhage,  abscess,  softening,  concussion,  and, 
not  infrequently,  mental  excitenu-nt.  (4)  ISenritstJienic  ronditions 
reanlting  from  excesses  or  overstraitJ.  Brief  attacks  of  niodemte 
arrhythmia  are  not  uin-ornmon  in  netirolic  individuaU.  following 
even  a  slight  dcparlure  froiu  their  usual  luibits  in  food,  drink,  or 
exertion.  (5)  L)ig"stivc  disturbances,  acute  or  chronic,  and  jaumlico 
or  constipation,  particuhtrly  if  associated  witli  an  unusually  hypo- 
chondriacal frame  of  mind.  {*>)  More  rarely  arthritis  deforfiians, 
exophthalmic  goitre,  and  retuil  disease. 

With  reference  to  the  f7fpe  of  irreguhirity,  the  pulsus  pnrn- 
doTV»,  if  marked,  may  indicate  large  pericanlial  effusion,  iiiduni- 
tivr  mediustinu-pcricarilitis,  meilinsttnal  tutnours,  the  (iresencc 
of  some  (>l>struction  to  the  cutrauco  of  air  into  the  lungs,  or 
simply  a  weak  heart.  The  higfiminnl  and  lri<ieminnl  pulses  occur 
most  fre(]uenlly  in  connection  with  mitral  lesions,  or  as  effects  of 
digitalis. 

Thickened  Arteries.  -If  the  radial  and  nther  accessible  arteries 
ore  found  to  be  iliickencd.  rigid,  tortuous,  or  calcified,  it  indicates  a 
general  arteriosclerosis  [q.  c),  which  may  account  for  an  observed 
cardiac  hypertrophy,  and  renders  possible  the  occurrence  of  intni- 
I'Tnnial  hemorrhage  or  aneurism.  This  foruj  of  vascular  disease  luis 
widespread  rrjations  to  iliseasc  of  other  orgjins. 

Variations  in  Tension. — The  following  table  gives  the  normal 
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limits  of  systolic  pressure.    These  and  subsequent  values  arc  for  the 
Janewaj  apparatus  (p.  389). 

Infants 75-  90  mm. 

Children  over  2  years 90-110  mm. 

Young  adults 100-130  mm. 

Older  adults 110-145  mm. 

Over  200  mm.  is  very  high  tension. 

Under  70  mm.  is  very  low  tension. 

Diastolic  pressure  in  normal  pulses  is  25-40  mm.  below  systolic. 
In  high  tension  it  may  be  60-80  mm.  below,  and  in  aortic  insufficiency 
it  may  be  as  much  as  100  mm.  below. 

Normal  Blood  Pressure. — The  pressure  maintained  within  the 
blood  vessels  is  dependent  upon  four  factors:  The  energy  of  the 
heart,  the  peripheral  resistance,  the  elasticity  of  the  vessel  walls,  and 
the  volume  of  tlie  circulating  blood.  Under  normal  circumstances 
each  factor  is  more  or  less  variable  and  such  variations  result  in 
normal  fluctuations  in  the  intravascular  pressure.  These  alterations, 
in  a  state  of  health,  remain  within  certain  limits,  due  largely  to  the 
power  possessed  by  the  various  factors,  of  compensating  for  a  change 
in  one  or  more  of  tlie  others.  The  greatest  single  element  in  the 
control  of  general  blood  pressure  is  found  in  the  abdominal  vessels  of 
the  splanchnic  area,  depending  on  the  facts,  first,  that  this  area  is 
large  enough  to  contain  almost  the  whole  blood  volume  of  the  body ; 
and  second,  that  the  splanchnics  are  very  easily  affected  by  reflexes 
from  any  sensory  nerve. 

As  will  be  seen  from  the  table  given  above,  normal  blood  pressure 
varies  considerably  at  different  ages.  The  cause  of  the  higher  read- 
ings with  increasing  age  may  be  assumed  to  be  increased  peripheral 
resistance,  due  to  reasons  not,  as  yet,  entirely  determined.  Women, 
as  a  rule,  give  an  average  reading  a  little  lower  (5  to  10  mm.)  than 
men.  In  those  accustomed  to  continuous  hard  manual  labor  the 
pressure  is  often  a  little  higher  than  the  average  figures  given. 
Temperament,  and  perhaps  heredity,  have  considerable  influence. 
In  excitable  and  neurotic  individuals,  because  of  their  greater  sus- 
ceptibility to  psychical  influences,  a  rise  is  produced  by  alight  emo- 
tional causes,  so  that  a  series  of  observations  in  those  cases  would 
probably  afford  a  result  somewhat  above  the  general  average. 

In  the  individual  there  are  certain  variations  under  changing 
physiological  conditions.  Position  has  soma  influence:  pressures 
taken  lying  down  being  from  5  to  10  mm.  less  than  in  the  sitting  or 
standing  positions.     The  influence  of  meals  is  inconstant  and  some- 
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what  in  dispate.  Alcohol  canses  no  increase ;  tobacco,  a  brief  rise. 
Excitement  of  any  kind  produces  a  marked  rise  'in  pressure  which 
may  amount  to  as  much  a.s  40  mm.  During  physical  exertion  the 
increase  may  be  considerable,  depending  partly  upon  the  work  done, 
but  perhaps  to  a  greater  extent  upon  tlie  amount  of  voluntary  effort 
required  for  its  accomplishment.  For  example,  it  has  been  found 
that  the  attempt  to  walk  in  a  straigiit  line  has  more  effect  than 
traversing  the  same  distance  witliout  special  attention. 

Blood  Pressure  in  Pathological  Conditions.— In  pathological  con- 
ditions a  change  in  blood  pressure  in  either  direction  may  be  caused 
by  an  alteration  of  one  or  more  of  the  four  factors  controlling  it,  if 
not  compensated  by  the  others. 

A  hemorrhage,  therefore,  produces  a  rapid  fall  unless  its  influence 
is  minimized  or  entirely  compensated  for  by  increased  peripheral 
resistance  from  contraction  of  the  arterioles,  and  to  a  less  extent 
by  increased  rapidity  of  the  heart  beat.  Such  a  result  may  occur 
in  haemoptysis  or  other  visible  hemorrhage,  when  the  attending 
excitement  may  even  cause  a  rise.  On  the  other  hand,  when  the 
psychical  element  is  absent,  as  in  intestinal  or  otlier  concealed  hem- 
orrhage, or  in  the  aiijesthetized  patient,  the  fall  is  marked,  although 
unless  collapse  or  shock  supervenes,  there  is  an  early  return  to  the 
normal. 

Shock  and  collapse  give  with  the  sphygmomanometer  excessively 
low  readings.  In  these  conditions  tliere  is  a  general  vaso-motor 
paralysis;  the  splanchnic  vessels  especially  are  greatly  dilated  and 
engorged  with  blood,  witli  rcHultaut  fall  in  general  pressure.  The 
heart  for  a  time  is  able  to  counteract  this  condition,  but  unless  the 
vasomotor  tone  is  restored,  death  ovcntually  ensues. 

In  chronic  diffuse  arterial  disease  (sclerosis  and  calcification), 
blood  pressure  is  generally  markedly  high.  The  increased  pressure 
depends  upon  the  loss  of  elasticity  of  the  vessel  walls;  upon  the  in- 
creased tension  of  the  arterioles,  wliich  is  usually  an  accompaniment 
of  this  condition;  and,  finally,  upon  the  secondary  iiypertrophy  of 
the  heart  which  follows.  Local  peripheral  sclerosis  is  practically 
without  influence  unless  the  splanchnic  area  is  involved.  Without 
such  involvement  the  pressure  is  not  raised.  High  pressure  with- 
out apparent  sclerosis  is  not  infrequently  met  with,  due  to  an  early 
sclerosis  of  the  splanchnic  veins  (phleboscdorosis,  angiosclerosis), 
or  possibly,  in  some  cases,  to  an  hypertrophy  of  the  muscular 
coats  of  the  arteries  witii  consequent  increased  tension  (hyper- 
myotrophy). 

DisMKeK  (if  the  Heart. — In  primary  myocarditis  the  sphygmoman- 
ometer shows  a  low  pressure  :  in  cases  secondary  to  or  associated  with 
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arteriosclerosis  or  kidney  disease,  the  readings  arc  liifjh,  the  inslr 
meat  thus  easily  dttTcrentiating  l>etween  tlu'sc  comiitiwiis.  r(viii|>«i- 
sation  and  non-compensation  can  not  be  distinguisFied  by  tbe  sphyg- 
momanoracter,  bigb  pressure  often  existing  and  even  increasing  wlien 
comjunsarKin  fails.  Acute  endocarditis  has  no  dcilnitc  relation  to 
blood  pressure.  Chronic  valvular  discuso,  except  aortic  regurgita- 
tion, fails  to  show  any  constant  pressure  changes.  In  aortic  insufli- 
cieney,  and  in  inaulllciency  combined  with  stenosis  or  with  certain 
mitral  legions,  the  sjtlivgnioiuanoMU'ter  affords  ethcieut  aid.  It  Ik  nec- 
essary, liowcver,  to  employ  an  instrument  measuring  botli  systolic 
and  diastolic  pressure.  In  compensated  cases  the  systolic  readings 
arc  high,  the  diut<t<»lic  low,  this  wid(^  ililTercnce  constituting  the 
instrumental  interpretation  of  the  wiiter-hummer  pulse.  In  double 
aortic  lesions,  the  sphygmomanometer  determines  with  accuracy  the 
important  problem  as  to  whii-h  predominates.  StenosiH  of  a  high 
degree  prevents  the  inllux  of  the  full  rcmtonts  of  tlie  hypertrophied 
ventricle  into  the  aorta  and  thus  diminishes  the  size  of  ttie  systolic 
impulse,  while  a  less  marked  le-ijon  permits  the  full  tieight  of  the 
systolic  wave  to  show  itself.  In  aortic  regurgitation  with  mitral 
leakage,  the  extent  of  the  latter  may  bo  judged  in  the  same  way 
by  the  size  of  the  systolic  wave  in  its  rchition  to  the  diastolic 
pressure. 

Aitifiuif  /'erfori's. — Tin's  condition  is  fretpiently  associated  with 
high  blood  pressure.  If  high  pressure  readings  are  found  together 
with  a  history  of  substernal  and  pectoral  pain,  the  presence  of  a  true 
angina  may  he  assumed.  Tiie  aliseuce  of  high  pressure  does  not 
negative  the  disease,  which  may  exist  with  a  comparatively  low  pres- 
sure. 

ycjthrifiit. — Acute  nephritis  is  generally  ••onsiilered  to  proiluce 
increa.-?cd  Uloud  pressure.  Ksperially  is  this  true  of  the  cases  follow- 
ing scarlet  fever.  Nevertheless  many  cases  fail  to  show  this  rise, 
so  that  it  can  not  be  con.«idered  of  mucli  diuguostic  value.  Acntc 
exacerbations  of  chronic  kidney  disease  cause  an  intTease  in  the 
previous  pressure.  In  the  interstitial  forms  of  chronic  nephritis  the 
highest  readings  (100-200)  are  found,  especially  when,  as  so  often  is 
the  ca.se,  arteriosrlerosia  coexists.  But  high  rciidings  are  not  invari- 
ably present,  as  in  the  terminal  stages  heart  weakness  may  bring  the 
pressure  to  norma!  or  below.  Chronic  parenchymatous  nephritis  may 
or  may  not  cause  high  pressure.  If  the  reading  is  high  it  is  aiv  addi- 
tional symptom;  its  aksence  does  not  negative  the  disease.  In  urse- 
mill,  associated  with  any  form  of  lesion,  the  pressure  is  invariably 
high  (11^0-300),  with  the  e.xeeption  of  a  terminal  fall  in  the  fatal 
cases.     The  height  of  the  mercurial  column  varies  quite  accurately 
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with  the  uraemie  manifestations,  and  serves  as  an  index  of  the  severity 
aud  the  progress  of  the  condition. 

Acute  Disensi'K. — In  most  fubrilo  conditions,  associated  as  they  are 
with  infectious  tyxa3Uiius,  tiic  blood  pressure  sliows  a  tendency  to  fall. 
Especially  is  this  the  case  iu  typhoid  fever  where  a  very  low  level  is 
a  constant  feature.  The  three  most  important  and  serious  jilu'iiomena 
of  this  disease  manifest  marked  changes  iu  pressure  wliieh  are  of 
great  importance  in  their  diaj^iosis.  Collapse  produces  a  progressive 
fall ;  a  marked  and  rapid  fall  is  seen  in  hemorrhage.  PL-rforation 
with  beginning  perituuitia  causes  a  sharp  rise,  one  of  the  earliest,  if 
not  the  very  first,  symptoms  of  this  complication. 

Pneuruouia  is  somewhat  irregular  in  its  relation  to  blood  pres- 
sure. As  a  rule,  for  the  first  day  or  tsvo,  tliere  is  a  nornial  or 
slightly  increased  pressure,  gradually  declining  to  a  comparatively 
low  level  as  the  crisis  ap]iroucbf.s,  and  falling  still  lowi-r  with  its 
occurrence.  A  rapid  fall  is  an  oiiiiuous  sign,  and  points  to  impend- 
ing collapse. 

Dismsex  of  the  Nervnvft  Stjatfm. — Disease  of  the  cerebral  vessels 
may  or  may  not  be  associated  with  general  arterioscU'rosia,  so  that 
the  determination  of  general  i>lood  pressure  can  not  decide  the  arterial 
condition  in  the  brain.  With  a  general  high  tension,  however,  the 
liability  to  I'crebral  hemorrliuge  is  greater,  therefore  the  determina- 
tion of  the  tension  may  be  of  value  as  a  forewarning  of  the  likelihood 
of  snch  an  event.  Ilemorrhngc  having  taken  place,  the  spliygmo- 
tuanometer  now  shows  the  highest  readings  obtained,  and  so  may  be 
of  the  greatest  help  in  diagnosis.  Xo  other  cause  of  eoina.  except 
ursemia,  gives  rise  to  siinli  a  high  pressure,  and  even  ura?niia  rarely 
prodiices  figures  so  enormous  as  are  coninion  in  cerebral  hemor- 
rhage. By  continued  observation  the  course  of  the  hemorrhage 
may  be  watclu'd ;  increasing  symptoms,  with  a  further  rise  in 
pressure,  signify  continued  bleeding;  a  stationary  or  falling  pres- 
sure, without  increase  in  symptoms,  denotes  a  cessation  of  tlie  hem- 
orrhage. 

Melancholia  generally  shows  a  rise  in  pressure  jiroportioiial  to  the 
intensity  of  tl)e  mental  sutTiTit>g.  Facial  neuralgia,  in  common  with 
the  majority  of  severe  paitis,  will  cause  a  rise.  Hysteria  frequL-ntly 
presents  a  high  pressure,  and  its  fiinling  ttniy  in  some  cases  be  of 
diagnostic  value.  Certain  forms  of  insomnia  are  apparently  due  to 
increasi'd  intravascular  tension. 

Misr.ellnneoHH. — Pulmonary  tuberculosis,  in  its  later  stages  at 
least,  is  associated  with  a  low  pressure  pulse.  Cachexias  and  most 
simple  ansemias  give  a  low  pressure,  especially  the  former,  which 
show  some  of  the  lowest  readings  observed.     Chronic  broiiehitis  and 
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omphysema  geuerully  produce  8ome  increase;  lead  poisoning  like- 
wise. (lOUt  is  geiientUy  eoiisidcrud  to  be  a  byptTtensive  diRCuse. 
Diabetes  in  itself  ])robably  litisi  no  iiifliujice  on  blood  pressure. 

Summary. — The  sphygnuHiianoiueter  riiay  be  e.\peeted  to  sliow 
low  pressures  in  all  caohuxias  and  wasting  diseases;  iu  most  simple 
aujennas;  iu  the  majority  of  acute  infections  dispn.'^es,  especially 
typlioid  fever ;  in  shock  iind  eollapse,  and  iu  tbe  terminal  stages  of 
nil  fatal  illness;  and  in  hemorrhages  when  profuse  or  occurring  in 
persons  whose  vaso-motor  centres  liaAe,  from  any  cause,  lost  their 
normal  function. 

High  pressure  is  found  in  general  arteriosclerosis  ;  in  early  sclero- 
sis involving  only  tlie  sphmflinic  vessels;  in  niyoearditi.s  secondary 
to  or  associated  witli  arteriosclerosis  or  chronic  kidney  disease ;  in 
aortic  regurgitation  (high  systolic  wave  only)  ;  in  chronic  interstitial, 
and  (tften  in  chronic  parcneliymatous, nephritis;  in  ursemiu;  in  cere- 
bral hemorrhage;  in  neuralgia  and  otfier  conditions  associated  Avitli 
mental  or  physical  suffering;  and  in  lead  poisoning,  and  perhaps 
other  chronic  toxfemias,  as  gout. 

Full  Artery.— The  term  "  full  "  {pufstts  pientis)  refers  to  the  con- 
dition of  the  artery  bfficeeii  fmrfs.  If  the  total  amount  of  circulating 
blood  is  large,  as  in  conditions  of  plethora,  the  vessel  will  be  full  and 
the  pulse  hard.  In  all  high-tension  pulses  the  artery  is  full,  but  not 
necessarily  large.  A  full  hut  soft  and  compressible  vessel  occurs  in 
fevers  and  other  conditions  of  vascular  relaxation,  constituting  one 
feature  of  what  the  older  writers  called  a  "gaseous  pulse," 

Empty  Artery, — The  vessel  is  empty  or  colhipsed  {pulsus  vacuus) 
betivfen  brnts  in  aortic  incomjtetence,  that  portion  of  the  vis  u  tergo 
derived  from  the  elasticity  of  the  aorta  being  nnlliticd  by  the  lack  of 
support  from  the  aortic  valve.  The  pulse  is  comparatively  empty  in 
malnutrition  and  wasting  diseases,  and  to  a  noticeable  extent  in 
mitral  stenosis,  in  consequence  of  the  small  quantity  of  blood  dis- 
charged from  the  left  ventricle.  An  extreme  grade  of  emptiness  as 
well  as  a  great  diminution  in  the  amplitude  of  the  pulse  wave  is  seen 
in  the  "thready"  or  '*  running"  pulse,  indicative  of  great  caitliac 
weakness  and  impending  death. 

Large  Pulse. — This  refers  to  a  pulse  wave  of  much  amplitude  or 
volume  {pulsus  in(if/uus),  an  nnu.-*nidly  great  expansion  of  tbe  artery 
(luring  the  heal,  usually  with  low  tension.  It  is  found  in  fevers 
(bounding  pulse),  relaxation  of  the  arterioles,  aortic  incompetency, 
and  occasionally  iu  left  ventricular  hypertrophy. 

Small  Pulse. — A  small  excursion  of  the  artery  during  the  beat 
(prtlsirs parvus)  \8  found  in  aortic  stenosis  and  mitral  lesions,  espo- 
cially  mitral  narrowing,  the  quantity  of  blood  delivered  into  the  aorta 


LOW    TEN8K)N 

TlUI.  W*Vt  AMtMt. 

Dicrotic  «Avt 

raoHINEMT. 


FuLLv  ncooric 


HfPfRncnoTic 


HIGH    TENSION 

TlOAL     «r*«e     P«0«ll«iE>H.        DtCSOTlC    W*VE 
IND«TIN«T.      SUMMir  MOIkO, 


SENILE   PULSE   (AMnRNMCLUosu) 
Blunt  summit.    NuMCiiout  minor  wavcij. 


/\     (^ 


AORTIC  STENOSIS 
Oaugui  AtcuiT,     Blunt  (ummit.     S«.ow 

PCaCENT.      SKOORDAflV  WAVCA  INDIITtNCT. 


ANEURISM    IN   COURSE    OF    VESSEL 
Slow  ascent   and   dckcnt.     Seoondart 

WAVE!  INIMtTINCT. 


NORMAL    TRACES 

Made  wt  Dudccon-i  ephvo. 


MAREV'I   IFHTa 


SowHiRaRoDT't  tfHia. 


408 


Fio.  132.— Sphyjnifignuug,  nctiuL 


THE   PUI^E 


403 


ung  limited;  in  aneurism,  if  the  dilatation  affects  tlie  arten'  be- 
tween the  heart  and  tlie  palpating  finger,  thus  acting  as  a  reservoir 
ti>  L'xtiuguish  the  ptilse  wuvc ;  in  cardiHf  weakness  luul  in  wasting 
disi'U{<es.  A  niuderutely  smull  pulse  wave  iu  not  infrequently  eon- 
|<>inrd  with  high  tension. 

Slow  or  Tardy  Pulse.— The  adjective  refers  to  the  charaeter  of 
^Ite  pulse  ware— KJuw  rise  and  slow  descent  (pulxuM  ttiiutuit)  —  nut  to 
he  frequency  of  the  beats.  This  form  of  pulso  wave,  also  oalled  a 
i>ng  pulse,  belongs  as  a  rule  to  pulses  of  high  tension  (//,  Fig.  132), 
\t\A  ia  seen  in  contracted  kidney,  angina  pectoris,  arteriosclerosis, 
md  old  age.  A  slow  juilse  may  be  indicative  of  aortic  stenosis  (D, 
I'ig.  132),  the  blood  passing  tardily  through  the  contracted  orifice. 
\t  the  ascent  of  the  pul.-ie  wave  ia  as  gra<liial  as  the  descent  it  is  sig- 
lificunt  of  an  intervening  aneurism  (A',  Fig.  V-Vi). 

Quick  Pulse. — A  pulse  wave  witli  a  rapid  ascent  and  an  immedi- 
ate quick  falling  off  of  pressure  {puhuM  cehr)  bel<»ngs  in  almost  all 
rjtstrs  to  a  pulse  of  low  tension  (.1,  Fig.  V^'i).  A  "quick  "  pulse  must 
nut  be  confused  witii  a  rapid  or  frequent  piilsc.  It  is  found  when 
the  arterioles  are  rela.xed  as  in  fevers  ami  Jiuieniin.  Aortie  regurgi- 
lation  exhibits  this  form  of  pulse  in  perfecLiou  (i'orrigan's,  sliot 
pulse  or  water-liaiunicr  pulse,.),  Fii:.  i:il).  (hie  can  not  from  the 
presence  of  this  pulse  infer  without  reserve  the  existence  of  aortic 
incomjjetence,  as  it  occurs  very  typically  at  times  in  anjEmia  and 
other  conditions,  such  as  those  whicfi  cause  the  subungual  or  capil- 
lary pulse  (page  "iSS). 

Unilateral  and  Other  Abnormalities  of  the  Pulse.— Delay,  weak- 
ness, abnormal  character  or  obliteration  of  the  pulse  in  correspond- 
ing arteries  of  tiie  two  sides  of  the  body  ;  or,  in  rare  cases,  unusual 
weakness,  extinction  or  obliteration  of  the  pulse  on  both  sides  in  par- 
ticular ves-sels  may  be  caused  in  general  (e.xclnding  anatomical  varia- 
tions) by  aneurism,  embolism,  thrombosis,  pressure  from  tumours  or 
wounds  involving  the  vessels.     Particular  instances  are  : 

(1)  A  weak  or  extinct  pulse  in  the  right  radial,  indicative  of 
an  aneurism  of  the  ascending  aorta  or  innominate  artery;  in  the  left 
radial,  of  the  descending  aorta,  and  if  delayed,  of  an  auearism  of  the 
arch  between  the  origins  of  the  innominate  and  loft  carotid  arteries; 
in  eiifier  rudiaL  of  the  presence  on  the  same  side  of  pneumothorax  or 
large  pleural  effusion,  embolism,  thrombosis,  tumours  of  the  neck  or 
axilla  creating  pressure  upon  the  vessel  and,  very  rarely,  of  aneurism 
of  the  subclavian,  axillary,  or  brachial  arteries. 

(2)  Weakening  or  extinction  of  the  pulse  in  one  femoral  or  one  pos- 
terior tihitd  artery  maybe  due  to  embolism,  thrombosis  or  tumour; 
in  the  same  vessels  oti  both  aides  to  similar  causes,  as  well  as  to  au 
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abdomJQal  aneui'ism,  or  the  eicessively  rare  eougeuital  obliteration 
of  the  aorta. 

Pulses  Possessing  Special  Diagnostic  Value.— ( l )  Mitral  Sfnumx.— 
Pnlse  wuvu  small,  its  rise  and  desient  ratln-r  slow,  tlio  urtery  not  well 
fille<i,  the  BHCcessive  beats  irregular  in  time  and  strength  {/",  Fig.  131). 

(2)  Aortic  Stenosis. — Tlie  ynilse  is  Hmall,  its  rise  and  fall  gradual, 
the  tidal  wave  marked  and  not  infrequently  higher  tlutu  the  iiiilial 
•wave.  The  successive  beats  are  equal,  regular,  and  not  unduly  fre- 
quent (/?,  Fig.  132). 

(li)  Aortic  Jncompetency. — The  pulse  wave  is  ample,  fjuiek  (sud- 
den rise,  immediate  sudden  fall),  siic'ce.-^sive  beats  generally  regular 
and  equal,  frequency  variable  (.1,  Fig.  131). 

(4)  Arterio/tcleroniH  and  Ai/tcnuna  of  Aortn. — A  pulse  wave  of 
good  ampUlude,  of  sumevvhat  slow  a.scent,  of  cunsideralde  duration 
(the  artery  remaining  dilated  for  a  noticeably  Itmg  period),  of  slow 
descent — resembling,  indeed,  the  pulse  of  aortic  stenosis,  except  that 
the  latter  is  smaller  (compare  C  and  /i,  Fig.  13"-2)  — suggests  very 
strongly  the  existence  of  atheromatous  clninges,  especially  in  tho 
aorta.  The  characters  of  this  pulse  are  due  to  the  loss  of  aortic  and 
general  arterial  elasticity  which  results  from  the  degenerative  process. 
It  is  often  culled  the  "  seiitte  ])nlse.'' 

(5)  Aneurism.— K  discrepancy  between  tho  pulse  waves  in  sym- 
metrical arteries,  either  in  lime  or  character,  is  more  significant  of 
aneurism  than  the  character  of  the  wave  in  a  single  artery.  Yet  if 
an  aneuri.sm  lies  in  the  course  of  an  artery  the  pulse  wave  exhibits  an 
ascent  and  descent  which  depart  from  the  normal  in  being  of  nearly 
equal  (iuration  (A',  Fig.  132). 

(6)  Mi/ornrfiitis. — A  pulse  wave  which  is  unusually  soft  and  small, 
conjoined  with  iutcrndttency  or  irregularity  in  force  and  (Strength,  and 
without  other  symptoms  of  cardiac  disease,  should  lead  one  very 
strongly  to  Huspcct  myocarditis  if  the  causative  conditions  of  the 
latter  are  itre^ent. 

The  Sphygmograph. — The  sphygmograph  is  useful  in  making 
a  permanent  rcrorti  of  the  pulse  for  future  comparison ;  in  showing 
graphically  some,  but  iii>t  all,  of  llie  elements  of  the  pulse;  in  teach- 
ing precision  in  the  pulse  examination;  in  analyzing  some  of  tho 
finer  details  which  may  have  hucn  too  delicate  or  insignificant  for 
palpation  {simall  waves  or  oacillutions) ;  and  in  corroborating  a  <liag- 
nosis  previously  made  by  palpation.  Although  there  are  some  points 
which  are  not  shown  at  all,  or  not  as  well,  by  tho  sphygmograph  as 
by  palpation  {fulness  and  size  of  artery,  thickness  of  walls),  it  is 
esteemed  by  those  who  understand  Iiow  to  use  and  interpret  it  as  a 
valuable  sujiplement  to  the  educated  finger. 
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Technio  of  the  Sphygmograph.^Tlio  instrumcnta  of  Marcy,  Ma- 
homed, and  Sonmierhrodt  are  in  use,  !mt  the  most  ronvenicut  lis  well 
as  reliable  form  for  clinical  use  is  that  of  Dudgeon  (Fig.  133). 

There  is  no  clinical  instrument  the  value  of  which  depend-s  so 
largely  xipon  the  person  who  is  using  it.  Two  tracings,  taken  one 
after  the  other  from  the  same  artery  l>y  different  observerB,  may  differ 
considenibly  in  form  ;  but  each  eraniiner,  if  well  practised,  will  reach 
substantially  similar  conclusions.     The  technic  is  as  follows : 

The  slips  of  piiper  upon  which  the  tnicing  is  Ut  he  mnde  should  l>c  pro- 
cured from  the  in!<trunient  uinkfr,  us  they  rcijuire  to  he  of  s[)eciiil  tt'xturc  and 
accurate  cut.  C)therwi!»e  the  uetdle  does  not  jjhiy  freely  aver  the  Hurfiice  or 
the  slip  binds  on  the  rollers.  To  anioke  the  slip,  place  it  in  a  Imldcr,  a  strip  of 
tin  with  the  ends  turned  over  hiilf  nii  inch,  hy  which  the  extremities  of  the  slij) 
Hre  held  and  covered.  In  ii  room 
free  from  draughts,  place  a  piece 
of  gum  camphor  on  sonii;  suit- 
able met^il  or  porcelain  surface. 
Ignite  the  camphor,  using,  if  re- 
qaircd,  a  drop  or  two  of  nlcnhol 
to  facilitate  the  lighting.  Movr- 
the  strip  in  the  holder  to  and  fin 
over  the  asceiidinf;  column  of 
smoke,  taking  care  not  to  scorch 
the  paper,  and  endeavouriny  to 
get  an  even  deposit  of  wirhmi 
over  its  surface.  The  makers 
furnish  a  box  in  which  half  a 
dozen  smoke<]  slips  can  be  car- 
ried for  outside  use. 

After  the  tracing  is  made, 
write  upon  the  smoked  surface 
with  a  pin  point  or  u  pen  with  Fro.  l».r— Duilgcf>n's  sphygmogrii|ih. 

one  half  of  the  tiih  broken  fifT, 

or  with  ink  upon  the  tinsmoked  ends,  name,  diUe,  vessel  from  which  niado. 
pulse,  H'spiration.  temjuriUurc.  and  disease.  Pour  into  u  footed  cylindrical 
}»T.  B  or  7  inches  long  and  1}  inch  in  diameter,  or  into  h  saucer,  a  <|utck-dry- 
ing  varnish — viz.,  ]>hoto/;Tapher'8  negative  viirnis'li,  or  gum  benzoin  1  ounce, 
alcohol  G  ounces,  irr  gum  damar  1  ounce,  rectified  benzolinc  6  ounces.  The 
tracinjf  may  be  dipped  slowly  into  the  jiir,  or  .-ilidden,  smoked  side  uppermost, 
throiigh  the  soltifion  in  tlic  sauct-r,  and  allowed  to  dry.  A  second  cotit  may 
be  applied  if  the  tracing  is  to  he  much  handled. 

To  U»e  thf.  In»tnimM\t.—[\\  Find  the  e.\uct  s]int  where  the  radial  beat  is 
felt  most  distinctly,  and  nnirk  it  nmraldt/  (ink  or  nniline  jfenciti,  (2)  Wind 
the  clockwork  and  insert  the  smoked  paper.  (8)  bet  the  patient  take  an  easy 
po.«ition  and  hold  out  the  hand  toward  you.  pilni  upward  and  sli^jhtly  dorsi- 
flcxeil,  fingers  <]uict.     If' tiie  hiind  ia  to  be  u»ed :  (4)  Having  pa.s.scd  the  free  end 
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of  the  Idind  through  the  rlnmp,  slip  it  over  the  patient's  h«nd  and  tiphten  it 
modcraloly.  (5)  Pliipe  the  uK-tal  ]md  over  the  urtt'ry,  clock  CJise  ni-iirust  elbow, 
and  stc:i<ly  it  with  one  hand  while  the  other  Hitili  further  tijihtcns  the  band 
until  the  iieedk-  jiIhjs  freely  at  or  about  the  central  line  of  the  ]i!ipi'r  strij),  not 
running  off  either  edge.  If  the  htnd  u  not  rmployed^  sup]>ort  the  patient's  hand 
and  wrist  on  the  arm  of  ii  chair,  edge  of  bed  or  observer's  knee,  and  hold  the 
inHlruinent  with  one  hand.  This  can  be  readily  done  after  u  little  practice, 
or  the  band  may  he  passed  around  the  wrist  and  held  from  itndcrneath 
wilhout  cUiitiping.  ttt)  Turn  the  milled  head  which  regulates  the  preswurc  of 
the  K|irtng  until  tlie  needle  attains  its  greatest  amplitude  of  niovenieiit.  The 
pressure  is  graduated  in  otinces,  but  the  nondnal  reading  is  never  relial>Ic. 
(7)  Push  over  the  projecting  lever  which  stirt.s  the  clockwork,  and  either  stop 
it  just  liefore  the  slip  runs  out  or  cutch  the  hitter  in  the  free  hand. 

It  i.-i  often  desirable  to  take  two  tracings  at  varying  [ires-sures,  or,  better 
yet,  to  stop  the  clockwork  after  half  thi-  .'liii  has  been  wrilten  upon  and  in- 
crcnic  the  pressure  to  the  maxinuun,  thus  exliibitiiii;  the  effect  of  nu-diuni  and 
heavy  ]ir<-ssuri's  u]K)ti  the  satne  slip.  A  useful  wrinkle  (Hana)  is  to  stick  2 
or  3  thicknesses  of  adhesive  plaster  u]>on  the  metal  pad  which  is  applied  to  the 
artery.  The  prolongation  of  this  urtilicial  finger  makes  it  mechanically  easier 
to  set  the  needle  in  motion. 


Interpretatioa  of  the  Tracing.^If  it  is  dearly  undcrstocMl  that  an 
upsirvke  in  tlie  tniciii^  cnrn'spondH  to  a  rine  of  prrsstiir  in  the  \c&- 
s(^\,  iind  a  (luwnsfraiie  in  II  fail  if  prt-Kfture,  the  intfrprctation  of  the 
tnicitig  is  ri'hitivcly  easy.  After  what  has  been  said  coiiforiiing  the 
palpation  of  the  pulse,  a  stiuiy  of  the  spliygmngTamB  (Figs.  Kit,  V-i'ii) 
in  coiineciiou  with  the  descriptionB  about  to  be  given  will  be  suffi- 
cient without  detailed  reference. 

(1)  'J'/ie  .Xoniifil  Trtiriiiii  mid  ifs  Eletiirntu, — A  tracing  from  a 
normal  pulse  (diagram,  Fig,  i;31)  shows  an  almost  vertical  upstroke 
(poretiaBJoii  stroke,  aBci-nding  or  iiniicrntie  limb)  and  u  sloping  down- 
stroke  (descending  or  katuerottc  limb),  the  hitter  interrtijited  by  two 
principal  secondary  elevations,  the  first  of  which  is  the  tidal  or  pre- 
dierotie  wave,  the  second  the  recoil  or  dicrotie  wave.  Subsequent 
to  the  <iierotic  wave  there  may  he  some  minor  elevations. 

The  percussion  stroke  or  a.seending  limb  is  due  to  the  sudden  in- 
crease of  pressure  caused  by  the  trjinsmi,ssiou  of  the  force  expended 
by  the  left  ventricle  in  driving  its  contents  into  the  aorta,  along  the 
practically  incompressible  blood  cohimnfi  in  the  arteries.  The  walLs 
of  the  suddenly  distended  artery  then  rcactivcly  contract  and  again 
expand  by  virtue  of  their  elasticity,  thns  giving  rise  to  the  pretidal 
notch  and  tidal  wave,  after  which  the  prc-isure  again  falls  until  the 
niouient  of  closure  of  the  aortic  valve.  The  blood  column,  which  has 
fallen  back  against  tlie  aortic  valve,  is  snddenly  checked,  and  tho 
resultant  recoil  produces  an  increase  of  pressure  which  forma  tho 


THE  SPHYGMOGRAPU 


4U7 


dicrotic  wave  in  the  tracing.  Siibsequeiit  small  elevations  arc,  like 
the  tidal  wave,  due  to  elastic  oseillatiyns  of  the  arterial  walls.  It  13 
proper  to  stiite  here  that  acfordiug  to  some  authoritit-s  the  tidal 
wave  is  caused  by  the  blood  stream  coursing  through  the  artery,  but 
in  view  of  the  fact  that  the  tidal  wave  is  large  if  the  tens^iou  of  the 
arterial  wall  is  great — i.e.,  the  more  imnu'diutc  its  power  ul  elastic 
recovery— the  foregoing  explanation  is  probably  correct. 

The  characters  of  a  normal  pulse  tracing  may  be  summarized  as 
follows:  (1)  Upstroke,  straight,  nearly  vertical,  of  modcriitL-  uriipli- 
tude  ;  (2)  apvx,  moderately  acute;  (3)  ikttvvnt,  gradual;  (4)  tiiitd 
tcave,  small ;  (5)  dicrotic  wave,  well  marked. 

('^)  Dt'ngnosfic  fttrlirafioux  /'rmu  ihe  S/t/ii/f/Diot/nijiIt. — Inspect  the 
tracing  systematically  with  refertMice  to  the  fi)Ilowiiig  poiuts: 

la  the  upstroke  long  or  short,  vertical  or  sloping  ? 

la  the  apex  pointed  or  broad  and  blunt? 

Is  the  tidal  wave  marked,  faint,  or  absent? 

Is  the  dicrotic  wave  marked,  faint,  or  absent? 

Are  the  successive  beats  regular,  irregular,  or  intermittent? 

Is  the  line  of  descent  regular  or  irrtgular? 

Is  the  base  line  (the  line  connecting  the  bases  of  the  successive 
beats)  straight  or  irregular? 

As  a  whole,  of  what  is  the  trace  characteristic  or  indicative? 

The  significance  of  the  variations  in  the  individtuil  elements  of 
the  tracing  are : 

1.  Long  Upstroke. — Corresponds  to  large  volume,  and  indicates  a 
quick  systole  or  the  relaxed  artcriol  .i,  and  free  capillary  circulation 
of  low  tension  or  aortic  rcgurgitatiorr. 

2.  Short  Upstroke. — Corresponds  to  small  volume  and  indicates 
mitral  regurgitation,  aortic  stenosis,  aneurism,  or  obstructed  pcj-iph- 
eral  circulation  (liigh  ten.sion). 

3.  Vertical  Upstroke. — Corresponds  to  n  qui<'k  systole  of  either  a 
weak  or  strong  heart,  or  a  large  amount  of  bluod  discharged  at  each 
systole,  and  is  often  associated  with  a  long  upstroke  in  low-tension 
pulse  and  aortic  incompetency. 

4.  Oblique  or  Sloping  Upstroke. — May  be  due  to  a  considerable 
layer  of  fat  over  the  artery  or  slow  tilling,  as  in  aortic  stenosis  or 
mitral  incompett-ncy,  or  aneurism  in  the  course  of  the  vessel,  or  arte- 
riosclerosis or  high  tension  ;  or,  if  these  causes  are  uliscnt,  a  weak  left 
ventricle. 

5.  Pointed  Apex. — Indicates  an  unobstruotetl  peripheral  circula- 
tion (low  tension)  or  aortic  incompetency. 

C.  Blunt  <ir  llroad  Apex. — Indicates  strong  heart  and  obstructed 
peripheral  eircidation  (high  tension),  or  aortic  stenosis,  or  arterio- 
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sclerosis,  or  aneurism  in  the  course  of  the  vessel,  or,  last  but  not  least, 
too  great  pressure  by  the  spring  of  the  sphygmograph. 

7.  Marked  Tidal  Wave.  —  Indicates  strong  and  obstructed  pe- 
ripheral circulation  (high  tension),  or  aortic  stenosis,  or  arterio- 
sclerosis. 

8.  Small  or  Absent  Tidal  Wave. — Indicates  a  weak  heart,  or  a 
strong  heart  with  free  peripheral  circulation  (moderate  or  low  ten- 
sion), or  mitral  or  aortic  incompetency. 

9.  Marked  Dicrotic  Wave. — Indicates  a  weak  or  moderately  strong 
heart  with  free  peripheral  circulation  (low  tension),  in  some  cases 
high  tension  with  a  failing  heart. 

10.  Small  or  Absent  Dicrotic  Wave.  —  Indicates  obstructed  pe- 
ripheral circulation  with  a  strong  heart  (high  tension),  arteriosclero- 
sis, aortic  stenosis,  aneurism,  or  (because  of  the  failure  of  the  recoil) 
aortic  incompetency. 

11.  Irregularity  of  the  Line  of  Descent. — Is  seen  in  mitral  steno- 
sis and  regurgitation. 

12.  Irregularity  of  the  Base  Line. — Undulations  of  the  base  line 
corresponding  to  the  respiratory  acts  occur  in  conditions  attended 
with  dyspnoea  or  irregular  breathing  from  involvement  of  the  nerve 
centres  (G!,  Fig.  131). 

13.  Irregular  or  intermittent  beats  are  graphically  illustrated  in 
the  sphygmographic  tracing,  but  require  no  further  notice  than  has 
been  given. 


SECTION  xxxn 

EXAMIXATIOX   OF  THE  LUNGS  AND   PLEURA 

TiiK  lungs  are  to  be  examined  by  inspection,  palpation  (including 
mensuration  and  sometimes  spirometry),  percussion,  and  ausculta- 
tion. 

I.   TOPOGRAPHICAL   ANATOMY 

Certain  facts  regarding  the  relation  of  tlie  boundaries  and  lobes 
of  the  lungs  and  the  pleural  sacs  to  the  external  surface  of  the  thorax 
must  be  clearly  in  mind  preceding  an  examination  of  these  organs. 

Right  Lung. — The  apex  (see  Plates  I,  II  )  rises  from  1  to  If  inch 
above  tlie  level  of  the  clavicle.  From  here  the  anterior  border  runs 
downward,  forward,  and  inward,  passing  nearly  behind  the  right 
costo-sternal  articulation  to  the  midsternal  line  at  the  level  of  the  2d 
rib.     From  this  point  it  runs  vertically  dowinvard  to  the  level  of  the 
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Gth  '"honclro-sternal  artiriilation,  where  it  turns  uliarply  to  tlir.  right 
and  becomes  the  lower  border.  The  lower  border  follows  the  llth  rib 
to  the  right  nmmniilliiry  lino,  cuts  the  Stli  rib  in  the  midiixillary 
lino,  the  10th  rib  at  the  s<.ii[)uliir  line,  and  the  upper  border  of  the 
11th  rib  close  to  the  spinal  eolumn.  For  brevity,  reinomber,  front, 
Gth;  side,  8th;  Imck,  10th  rib.  In  old  in-ople  the  lower  borders  of 
the  lungs  extend  1  rib  farther  down,  in  rhildren  they  lie  1  rib  higher 
than  those  just  given. 

The  right  lung  haa  3  lobea  (Fig,  1,34).  Posteriorly  the  upper 
and  lower  lobes  are  separated  by  a  fissure  whielj  starts  at  the  apiaal 
column,  on  a  level  with  the  spine  of  the  scapula,  and  runs  outward, 
downward,  and  forward  to 
the  4th  rib  in  tlie  axillary 
line,  where  it  divides  into  2 
secondary  fissures.  The  up- 
permost of  these  runs  almost 
horizontally  forward,  anil 
reaches  the  anterior  border 
of  the  lung  at  about  the  level 
of  the  ith  cartilage.  The 
lower  fissure  passes  downward 
and  somewhat  forward  to  the 
lower  bordtT  of  tlie  lung  in 
the  mammilhiry  line.  These 
two  fisstircs  bound  the  mid- 
dle lobe. 

Left  Lung.— The  itpex  of 
the  left  lung  and  its  auteriur 
bonier^  as  far  down  as  the  4th 
rib,  correspond  to  those  of 
the  right  lung,  except  that 
this  border  lies  farther  from  the  midHternal  line.  At  the  level  of 
the  4th  rib  the  anterior  border  curves  outward,  downward,  and  then 
moderately  inward  to  the  *jtb  rib,  e.xpusiug  a  somewliat  semicircular 
area  of  the  pericardium  (superficial  or  exposed  cardiac  dulness). 
From  this  point  on  the  6th  rib  the  lower  border  mns  outward  and 
around  to  the  spinal  column,  its  course  corresponding  in  nil  respects 
to  that  of  the  lower  border  of  the  right  iung,  save  that  it  lies  a  trifle 
lower. 

The  left  lung  has  two  lobes  (Fig.  146),  upper  and  lower,  sepa- 
rated by  a  fissure,  which  begins  and  runs  as  in  tho  right  lung,  but, 
instead  of  bifurcating,  passes  downward  and  forward  to  end  at  the 
6tli  rib  in  the  left  mnmmillary  line. 


Fiti.  134. — Showing  the  lobcB  of  tli«  lung  (»ud 
Uie  lower  limit  of  tilt.'  pleura)  oo  the  right  aide 
of  llie  ehefiL 
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It.  will  bo  jii'cn  from  this  desfrtjjtioTi  that  we  have 
/'iisfrriorl If,  on   litifh  .tfV/p.f  {Fig.  VA^),  from  above  downward,  up- 
per lobe  as  far  lia  the  spine  of  the  scapiihi ;  liolow  this,  lower  lohe. 

In   front,  on   tlio 

ritilit  siflf,  upper  lobe 
as  fjir  down  as  the  4th 
rib;  from  the  4th  to 
the  t)th,  mjildle  lobe; 
on  the  Ifff  side.,  upper 
lobe  alono. 

LftteraUf/  nti  the 
riijht,  in  the  midaxil- 
Liry  line,  upper,  be- 
ginning of  middle, 
rnd  the  lower  lobe. 

LateraUti  on  the 
hft,  in  tlie  midaxil- 
lary  liiie,  upper  and. 
lower  loltes. 

Pleurae.  — The 
pleural  sacs  extend 
below  the  lower  bor- 
der of  the  lungs  to  a 
Tery  considerablo  extent.  In  the  munimillary  line  they  lie  2  inches, 
in  the  midAxillary  line  3^  inches,  in  the  seapular  line  lA  inch  lower 
than  (he  edges  of  the  lungs  (Fig.  135).  The  anterior  edge  of  the  left 
pleural  sae  below  the  4tli  rib  lies  nearer  the  niidsternal  line  tiuni  the 
corresponding  part  of  the  anterior  border  of  the  left  lung.  The 
surfaces  of  tlie  refleeted  plenra  forming  this  oonijilenieTifary  pleural 
spaee  or  sinus  are  in  contact  excejit  when  separated  by  fluid  in  the 
pleural  cavities,  or  thrust  apart  by  the  edges  of  the  lungs  as  the 
latter  advance  and  retreat  during  intipiratiou  and  ex])iration. 


Fift.  185. — Showintf  tlio  IoIk-s  ni  th*  lung  and  tlio  lower 

limit  ijf  Iht  pic'iini  iKi^leriiirly. 


)!.    THE    PHYSIOLOGY   OF  THE    LUNGS 

The  lungs  may  be  lool^ed  upon  as  large  airbaga  minutely  pubdi- 
vided  into  lesser  sacs — iufundibuli — the  walls  of  which  are  bulged 
outward  by  numerous  coneavities  averaging  (jhv  of  an  inch  in  diam- 
eter, the  air-vesides  or  alveoli.  The  total  area  of  the  latter  is  about 
200  square  metres.  The  air  enters  the  vesicles  through  the  traehea, 
the  bronehi,  the  broncliiok'S,  the  infimdibuli,  and  is  separated  from 
the  blood  in  the  abundant  pulmonary  capillaries  by  an  exceedingly 
thin  and  delicate  menibnine,  through  which  oxygen  passes  to  the 
blood  and  carbon  dioxide  to  the  air  in  the  vesicles.     For  clinical 
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purposes  it  is  important  to  study  tlic  niovpim-nts  of  respiration  with 
refereuee  to  their  physics  and  the  museidur  mcchuiiisni  cunctTned ; 
and  the  nervous  rupchanism  which  coiilruls  tlawe  inovtMueuts. 

Muscular  Mechanism  and  Physics  of  the  Respiratory 
Movements. — Eacli  rexjiirution  consists  of  two  acts,  insji! ration^ 
an  increase  in  the  .'1  disniu'ters  of  tho  thorax,  and  tu/n'nih'iin,  a  seqnent 
lessening  of  the  same  diameters.  During  inspiration  the  transverse 
diameter  ia  increased  by  the  elevation  and  rotation  outward  and  up- 
ward of  the  ribs;  the  anttTo-posterior  is  lengthened  hy  the  upward, 
outward,  and  forward  movement  of  the  ribs  mid  eosta!  eartilages, 
thus  carrying  the  sternum  also  forward  and  npward;  and  the  verti- 
cal diameter  gains  by  the  descent  of  the  diapltra^'m. 

The  lungs  themselves  are  extremely  elastie,  and  after  inflation 
tend  to  collapse  very  promptly.  Jn  ^ila  they  can  not  eolhipse,  because 
they  fit  snugly  in  the  air-tiglit  thoraiie  enge,  but  if  air  is  admitted  to 
the  pleural  cavity  the  eorrcspondiug  lung  siirinks  at  oiiee  to  a  much 
Bumller  bulk.  It  is  obvious  that,  as  under  normal  eireunistanees  the 
lunga  exert  a  constant  tractive  for<e  upon  the  diaphragm  and  llioraf^ic 
walls,  a  pressure  less  than  that  of  the  atmosphere  (negative  pressure) 
must  exist  in  the  thorax  outside  of  Jhe  lungs  (intra-thoraeic  pressure), 
which  is  to  be  Carefully  distinguished  from  Ihe  pressure  of  the  air  in 
the  trachea,  bronclii,  and  lungs  (iutra-pulmonury  pressure).  As  the 
thonix  enlarges  during  inspiration  ihe  lungs  follow  its  biuiudary  walls 
in  every  direction,  i.  e.,  expand,  thereby  producing  a  diminution  of 
the  intra-pulmonary  pressure,  and  in  order  to  restore  the  efjuilibrium 
between  this  and  the  outside  atmosplicric  pressure  there  is  an  inflow 
of  air  into  the  trachea  and  lungs — practically  a  bellows-act  ion- 
Inspiration  ia  active,  and  aceomjilished  by  the  tliaphragm  and 
other  muscles  to  be  subsequently  enumerated.  Expiration  is  pas- 
sive, and  is  due  mainly  to  the  mitural  ehisticity  of  the  lungs,  costal 
cartilages,  and  abdomitud  walls,  as  well  as  to  the  negative  intra- 
thoracic pressure,  which  tends  to  draw  the  relaxed  diaphragm  upward 
and  to  bring  the  thoracic  cage  into  the  resting  form. 

Coineideiitly  with  tlie  movements  of  the  chest  the  nostrils  dilate 
and  the  glottis  widens  during  inspiration,  both  narrowing  during 
expiration.  If  the  respiration  is  difficult  or  laboured  the  mouth  opens, 
the  facial  muscles  work  spasmodii  ally,  and  tlie  larynx  descends  with 
each  inspiration,  presenting  the  familiar  clinical  picture  of  dyspnoea. 
Nervous  Mechanism  of  the  Respiratory  Movements. — The  nen-ous 
mechanism  required  to  initiate  and  regulate  the  co-ordinated  action 
of  the  numerous  muscles  which  execute  the  respiratory  movements 
"unaists  of  a  respiratory  centre,  with  afferent  and  efferent  nerves 
(Fig.  130). 
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(1)  The  respiratttrij  centre  lit'S  in  tlie  lowor  part  of  tlu'  medulla 
(REicnKRi).  This  centre  is  divided  into  'i  lialves  so  closely  connected 
that  they  foriti  functionally  :i  siiiglf  eeiitrc.  The  riglit  half  is  con- 
nected with  the  right  Inug  and  the  respiratory  muiselett  of  the  right 
side,  and  vice  verm.  Each  half  is  physiologically  again  subdivided 
into  2  portions:  an  iitspirufunj  or  mrehiiilnr  centre^  {•(miuH'U^A  with 
the  muscles  of  inspiration,  ami  an  erpiniitirif  or  inhil>iff>ry  re/itie, 
Lontrolliug  the  expiratory  muscles  in  forced  expiration. 

The  power  of  rhythmic  action  ia  inherent  in  the  nerve  cells  of 
the  centre,  hnt  it  reriuireH  u  continuous  exeitatinn.  wliiili  is  supplied 
by  tlie  oxygen  and  caihon  dioxide  in  the  circnlating  lilood  and  the 
stiniuiuj  received  fnmi  the  lungs  by  way  of  the  pnemnoguHtrics. 

('v')  The  main  nffvrnU  or  nensory  nerves  are  the  pncuniogastric, 
glosso-pharyngeal,  trigeminal,  and  cutaneous. 


Respiratory   Centre 

in 

Medulla 


Eipltatofy  or 

InMbitinff  Portion 

of  C«n(r« 


tncpintory  or 

Accelerating  Portion 
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Kio.  13C. — DUgrain  of  the  respiratory  centre. 

The  pneumoffastric  nerve  contains  fibres  some  of  which  convoy 
impulses  to  tlie  inspiratory,  others  to  the  expiratory  centre.  These 
impulHea  are  derived  from  tlie  movements  of  the  lungs,  lung  expan- 
sion giving  rise  to  expiratory,  lung  collapse  to  ins|iinitory,  impulses, 
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one  alternating  with  the  otiier.  The  superior  hiryngeal  tiiid  glosso- 
pharyngeal  act  upon  thu  inhibitory  centre — e.  g.,  arrest  of  respira- 
tion from  foreign  body  in  larynx,  or  during  the  act  of  swallowing. 
The  trigeminal  nercam  usually  arrest,  less  frequently  increase  the 
rapidity  of,  the  respiratory  movements— e.  g.,  inhalation  of  irritating 
sea;  and  the  c«/rt/i<'OK«  nerves  cause  primarily  accelerated  and  deep 
'breathing — e.g.,  a  dash  of  hot  or  uold  water  on  the  skin.  Other 
(psychic)  impulses  arise  from  the  centres  of  the  brain. 

(3)  The  efferent  or  motur  nerves  are:  the  inferior  or  recurrent 
laryngeal  branch  of  the  pneiimogastric,  which  widens  the  glottis  dur- 
ing inspiration;  the  very  important  phrenic  nerve,  innorvatiug  the 
diaphragm ;  and  the  various  spinal  nerves  which  control  the  other 
respiratory  muscles. 

The  muscles  which  act  in  (piiet  iuspiralion  are  the  diaphragm, 
quadrati  lumborum,  serrati  postici  iuferiores,  scaleni,  external  iuter- 
costals,  and  the  levatores  costarum.  In  forced  ifi^piyalutn  additional 
muscles  are  called  into  play — viz.,  the  storuo-cleido-nuistoids,  infra- 
hyoids, greater  and  lesser  pectorals,  trapezii,  rhomboids  and  erectorea 
spinse. 

In  quiet  expirtttion  there  is  no  muscular  action.  In/onwd  erpiru- 
tiun  the  abdominal  nuiacles  and  the  internal  intercostals  are  at  work. 

III.     INSPECTION   AND   PALPATION  WITH    REFERENCE 
TO  THE   LUNGS 

By  sight  or  toucli  (usually  conjoined)  the  rate,  rhythm,  amount 
and  manner  of  c.tpuusion,  and  general  character  of  the  breathing  are 
stmlied,  together  with  vocal,  rhoncal,  and  friction  fremitus.  Else- 
where (y.  V.)  have  been  considered  the  shape,  pulsations,  tenderness, 
anatomical  landmarks,  topographical  areas,  and  mensuration  of  the 
thorax. 

Frequency  of  the  Respiration.— The  respiration  rate  in  the 
newborn  is  44;  at  5  years,  W\  iti  tlie  adult,  U!  to  "-iO.  In  health  it  \a 
ster  standing  than  lying,  during  the  day  than  at  night,  after  meala 
tlian  when  fasting,  in  spring  than  at  the  end  of  summer,  and  during 
exercise  and  mental  excitement  than  when  at  rest.  The  normal 
poise-respiration  ratio  ia  1 : 4 ;  i.  e.,  1  respiration  to  4  pulse  beats.  In 
disease  the  ratio  may  vary  from  t  :  1  to  1  : 8. 

To  count  the  respirations,  one  may  watch  the  rise  and  fall  of  the 
chest  or,  better,  the  upper  abdomen ;  lay  the  hand  lightly  on  the 
lower  thorax ;  or  perhaps  hear  the  breathing.  In  many  individuals 
the  conscionsness  of  being  watched  will  cause  invohintary  alterations 
in  the  frequency  and  rhythm  of  the  respiration,  and  it  ia  best,  if 
practicable,  to  rate  the  breathing  while  ostensibly  counting  the  pulse 
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or  taking  the  temperature.  The  effects  of  exertion  or  mental  activity 
should  be  allowed  to  pass  off.  In  (.bildren,  when  possible,  the  breath- 
ing should  be  taken  while  usleep. 

In  disearte  tlie  ii'spiration  rate  may  be  increased  or  diminished. 

(IJ  Rapid  Respiration. — Increased  frequency  of  breathing  may 
exist  without  the  pretieucc  of  dyspnoea  (difficult  or  laborious  breath- 
ing), aUIiough  the  two  are  frequently  associated.  Dyspnu'a  (^.  v.) 
is  considered  separately. 

Museular  exertion  causes  rapid  breathing  because  of  the  influence 
upon  the  respiratory  centre  of  certain  aubstaTices  wliich  enter  the 
blood  from  the  muscles  as  the  result  of  metabolic  changes.  Mental 
excitement  ia  at  times  a  potent  factor  in  the  same  direction.  The 
respiration  is  accelerated  in  fever,  especially  in  children,  by  the  influ- 
ence of  the  heated  blood  upon  the  nieduHa.  The  breathing  may  be 
much  more  rajiid  in  lobar  pneumonia  than  is  warranted  by  the  extent 
of  the  local  lesions,  suggesting  a  special  action  of  the  pneumotoxine 
upon  the  respiratory  centre. 

Hysteria  is  occasionally  responsible  for  an  extremely  high  respira- 
tion rate.  In  one  case,  that  of  a  young  girl  umbr  njy  care,  tlie 
breathing  varied  from  iiO  to  100  j)er  minute  for  several  hours,  and 
the  only  subjective  complaint  was  of  fatigue  ilue  to  the  continued 
rapid  muscular  action. 

From  a  diagnostic  }>oint  of  view  an  increased  respiration  rate  is 
suggestive  primarily  of  pulmonary  disease,  secondarily  uf  the  condi- 
tions already  mentioned  as  well  as  those  to  be  considered  under  the 
head  of  dyspntea. 

{"i)  Slow  Respiration. — The  breathing  is  slowed  in  nnmy  of  the 
varieties  of  coma,  also  in  4-oUapse,  and  by  poisoning  wnth  aconite, 
antimony,  chloral,  chlurofurm,  and  opium. 

Type  of  the  RespiratiOD.  —  I'pon  observation  it  maybe  found 
that  the  movement  of  the  upper  thorax  during  respiruliun  pre- 
dominates over  that  of  the  lower  thorax  and  ahdonu-u  or  vice 
verm. 

(1)  Thoracic  Type  Predominating. — Costal  or  thoracic  respiration 
is  normal  in  wnnten  at  anil  after  tlie  age  of  puberty,  largely  because 
of  heredity  and  mo<ie8  of  dress.  Costal  breathing  in  a  man  or  its 
presence  to  excess  in  a  woman  is  indicative  either  of  dyspnoea,  real  or 
subjective  (</.  r.),  or  of  some  condition  limiting  the  mobility  of  the 
diaphragm,  abdominal  respiration  depending  ujwn  the  full  and  free 
action  of  the  latter.  The  action  of  the  diaphragm  is  recognised  by 
its  causing  protrusion  of  the  epigastric  region  during  inspiration. 
If  this  ])rotrusion  is  alieent,  or  if  the  epigastrium  and  upjier  abdom- 
inal ^'alld  suddenly  recede  or  are  sucked  in  during  inspiration,  it  ia 
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igood  evidence,  in  the  absence  of  any  form  of  stcnosia  of  the  upper 
lir  passages,  that  the  diaphrugm  ia  not  working. 

Excessive  upper  costal  or  diminished  abilominal  breathing  may 
be  cansed  by  pressnre  upon  the  diapliragm,  by  ascites,  meteorism,  or 
abdominal  tumours  or  enlargements.  A  very  large  pericardial  effu- 
sion by  its  weight  may  act  similarly.  Inflammation  of  the  diaphrag- 
matic pleura  or  peritoneum  is  a  cause  of  increased  thoracic  breath- 
ing. Paralysis  of  the  diaphragm  affords  a  typical  example  of  absent 
abdominal  and  excessive  thoracic  respiration.  In  some  cases  it  is 
possible  by  careful  palpation  to  determine  that  the  paralysis  is  uni- 
lateral, one  side  still  acting.  lu  emphygema,  although  the  actual 
expansion  of  the  chest  is  much  less  than  normal,  there  is  an  exag- 
gerated up-and-down  (vertical)  movement  of  the  thorax.    Finally,  the 

^marked  superior  costal  breathing  of  the  hysterical  patient  is  familiar. 
(2)  Abdominal  Type  Predominating. — Abdominal  breathing  nor- 
mally predominates  in  children  of  both  sexes  and  the  adult  male.  If 
thi8  type  of  respiration  is  exaggerated  in  a  man,  or  if  it  is  present 
together  with  dimiuiahed  or  absent  thoracic  breathing  in  a  woman, 
it  is  an  abnormal  condition. 

The  causes  of  excessive  respiratory  action  of  the  abdomen — i.  e., 
of  the  diaphragm — are  found  in  conditions  wliich  render  movement 
of  the  thorax  painful,  such  as  pleurisy,  pleurodynia,  or  fracture  of  a 
rib,  or  which  mechanically  hiTider  thoracic  expansion,  as  in  double 
pleural  effusion,  calcification  of  the  costal  cartilages,  emphysema  (per- 
manent inspiratory  form  of  the  thorax  throwing  extra  work  upon  the 
diaphragm),  the  rare  scleroderma  of  the  chest  wall,  and  ossifying 

Fmyositis.  Inaction  of  the  thorax  may  also  bo  due  to  paralysis  of  the 
muscles  of  inspiration,  as  in  injury  or  disease  of  the  cervical  portion 
of  the  cord  or  bulbar  paralysis,  or  spasm  of  the  same  muscles  in 
strychnine  poisoning  or  tetanus. 

Degree  of  Respiratory  Expansion.— The  amount  of  the 
respiratory  movcmeut  of  the  thorax  should  be  investigated  by  inspec- 
tion, palpation,  and  mensuration.  The  chest  should  be  inspected  in 
a  good  light  from  the  front,  side,  back,  and,  last  but  not  least,  from 
above,  watching  carefully  for  defective  or  excessive  motion,  either 
general  or  local.     The  warmed  hands  shotiM  be  laid  flat,  first  upon 

^the  front  of  the  chest,  then  one  upon  each  side,  in  order  to  Con- 
or modify  the  results  of  inspection. 
Mensuration  {q.  v.)  should  be  employed  to  determine  with  accu- 
racy the  amount  of  expansion.     If  the  expansion  is  less  than  2  inches 
in  men  and  2\  inches  in  women,  it  is  below  the  normal  average. 

In  this  connection  the  spirometer,  if  at  hand,  is  a  useful  appa- 
ratus, of  which  there  are  several  varieties.     By  this  instrument  one 
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can  measure  the  number  of  cubic  iiichts  of  air  **xliiile(].  It  consists 
csseiitiiilly  of  a  bell  jar  or  capped  cylinder  Rubmergod  in  water  and 
counterpoised,  witb  a  tube  to  admit  tbo  expired  air  under  it.  As 
tlio  jur  rises,  a  properly  proportioned  scale  indicates  the  volume  of 
air  admitted.  The  only  diagnostic  fact  of  importarice  to  be  obtained 
from  the  spirometer,  and  it  is  of  value,  is  a  knowledge  of  the  vital 
capacity  of  tlie  lungs— i.e.,  the  volume  of  air  whicli  can  be  expired 
after  taking  the  deepest  possible  inspiration.  The  normal  vital 
capacity  of  a  man  33  years  old  and  5  feet  8  inches  in  heijiht  averages 
from  3."}0  to  340  cubic  inches,  iU  cubic  inches  for  each  inch  in  height. 
In  a  wommi  of  19  years  of  age  and  5  feet  3i  inches  in  height  it  aver- 
ages 145  to  150  cubic  inches,  2.3  cubic  inches  forcacli  inch  in  height. 
It  decreases  somewhat  with  age. 

(1)  Deficient  Expansion. — The  defect  in  expansion  nuiy  be  gen- 
eral, alTceting  the  thorax  as  a  whole,  or  localized  on  one  side  or  por- 
tion of  the  chest. 

If  the  vital  capacity  is  from  10  to  70  per  cent  below  what  it  should 
be  for  the  particular  individual,  the  existence  of  pulmonary  tubcr- 
culosia,  or  at  least  a  strong  predisposition  to  the  disease,  may  justly 
be  suspected.  Similar  conclusions  may  be  drawn  if  the  general  ex- 
pansion i,s  found  by  measurement  to  be  much  below  3  inches.  It  is 
claimed  that  the  expansion  is  diminished  in  exophthalmic  goitre,  but 
the  statement  lacks  confirmation. 

A  (fenrruf  poor  expan.'^ioTi  may  be  due  to  the  limiting  effect  of  the 
chest  pain  incideni.  to  jdeurisy,  pneumonia,  pleurodynia,  fractured 
ribs,  angina  pectoris  and  intercostal  neuralgia ;  obstructed  u])per 
air  passages,  as  in  pressure  on  the  trachea  (by  mediastinal  tnmours 
or  aneurism),  laryngeal  stenosis,  tumour,  paralysis,  or  spasm  ;  pa- 
ralysis or  tetanic  spasm  of  the  respiratory  muscles  ;  and  asthma  and 
emphysema,  the  lungs  being  distended  to  an  extent  which  will  per- 
mit but  slight  additional  expansion.  Shallow  breathing  may  be 
simply  a  part  of  the  general  muscular  weakness  of  adynamic  condi- 
tions— e.  g.,  collapse,  syncope,  or  the  typhoid  state  in  general. 

J^iiilnteral  deficiency  of  expansion,  one  or  the  other  hiteral  halves 
of  the  chest  exhibiting  an  obvious  lack  of  inspiratory  movement,  is 
indicative  of  some  diseased  condition  which  prevents  inflation  of  the 
corresponding  lung.  It  is  a  diagnostic  symptom  of  importance,  and 
may  find  its  explanation  in  a  mechanic.il  hindrance  to  expansion 
upon  one  side  by  the  presence  of  fluid  or  air  in  the  pleura,  or  exten- 
sive pleural  adhesions,  or  (on  the  right  side)  by  an  enlarged  liver; 
in  obstruction  of  a  main  bronchus  by  a  foreign  body  or  the  pressure 
of  an  aneurism  or  tumour,  or  in  disease  confined  to  one  lung — tuber- 
culous, fibroid,  pneumonic,  cancerous,  hydatid,  or  atelectatic. 
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A  local  deficiency  in  expansion,  or  u  lugging  of  one  portion  of  tlie 
chest  wall  behind  tlie  remainder  dnring  inspiration,  is  suggestive  of 
cinnmiscribcd  disease  of  the  lung  or  pleura.  Deficient  expansion 
under  the  clavicle  is  seen  in  phthisis;  of  the  upper  or  lower  portion 
of  the  thorax  in  an  apical  or  basal  pneumonia ;  of  the  pericardial 
space  in  pericardial  adhesions,  of  various  localities  with  pleural  adhe- 
sions, and,  especially  in  a  child,  iu  local  atelectasis  or  collapse  of  the 
lung. 

(3)  Increased  Expansion.  —  Increased  general  expansion  occurs 
after  exercise  or  mental  excitement,  and  in  hysiteria  and  some  forms 
of  dyspiicea.  Local  or  unilateral  increase  of  expansion  may  be  com- 
pensatory— i.  8.,  a  portion  or  the  whole  of  one  lung  may  expand 
l^eyond  its  usual  limits  iu  order  to  perform  the  additional  work 
throuTi  upon  it  by  disease  iu  the  remaining  portion,  or  iu  the  oppo- 
site lung. 

Respiratory  Btdging  and  Retraction, — Retraction  (during 
inspiration)  or  bulgin<;  of  the  intercoiital  spaces  (during  inspiration 
or  expiration)  may  be  either  gcDcnil  or  circumscribed.  In  judging 
of  their  extent  it  must  be  remembered  that  the  riba  are  promiuent 
and  the  interspaces  marked  in  a  t]>in  or  emaciated  thorax,  while  the 
converse  condition  is  found  in  stout  or  muscular  persons. 

(1)  Retraction  of  the  interspaces  is  usually  associated  with  defl- 
Bxpansion  and  inspiratory  dy.>*pna«»  (difficult  entrance  of  air). 
k1  retraction  is  most  nuuked  iu  obstruction  of  tlie  upper  air 

ssages,  and  extensive  bilateral  brouclio-pneuraonia  (in  children). 
Vnilateral  or  loral  Tex'b»s\ou  indicates  obstruction  of  a  bronchus  or 
circumscribed  interference  with  expansion,  as  in  the  pulmoiuiry  col- 
lapse of  infants,  the  affected  portion  not  distending,  pleuritic  adhe- 
hesiouH,  and  other  similar  conditions. 

(2)  Bulging  of  the  interspaces  during  expirolion  is  usually  con- 
joined with  expiratory  dyspnma  (difficulty  in  emptying  the  lungs), 
us  in  asthma  and  emphysema.  In  these  diseases  there  is  also  inspira- 
tory dyspnoea,  and  the  interspaces  alternately  bulge  and  retract. 
Bulging  tiuriiig  inspira/ion  is  seen  only  above  the  clavicles,  and  is  an 
evidence  of  emphysema,  the  apex  of  tlic  hyportrophied  lung  protrud- 
ing above  its  noonal  level. 

(3)  Litten's  Phenomenon.— The  movements  of  the  diujihragm  may 
be  seen  if  the  lateral  walls  of  the  chest  are  exposed  and  properly 
Uluniinated.  The  patient,  lying  upon  his  back,  is  placed  so  that  his 
feel  point  toward  a  wiinlow,  or,  if  that  is  impracticable,  a  lamp  or 
movable  electric  light  is  held  at  the  foot  of  the  couch.  In  either 
case  it  is  essential  that  all  side  lights  shouhl  be  excluded.  The 
observer  then  sits  or  stands  at  tlie  siile  of  the  patient,  and  desires 


418 


THR  KVIDRXCES  OP  DISEASE 


him  to  breathe  (.leeply.  During  inspiration  a  narrow  shadow  moves 
downwiird,  in  the  mid-axilhvry  line,  from  the  <!th  to  the  9th  or  10th 
rib,  for  a,  distance  normally  of  fr<tm  ik  to  3^  inehi's.  The  shadow 
may  be  seen,  but  Ifss  diistitxlly,  to  move  upward  during  expirjition. 
In  uormul  anhjix-ts  tlie  shadow  is  ulways  jiresont,  except  in  the  obese, 
or  in  those  who  can  not,  or  will  not,  breathe  deeply.  In  the  latter 
voluntary  coughing  may  elicit  it.  Weakness  or  extreme  prostratiun 
may  lessen,  but  not  enlirdy  abolish,  this  pbcnonienun.  Tlie  exist- 
ence of  the  moving  shadow  is  due  to  the  fact  that,  at  the  end  of 
expiration,  the  lower  portion  of  the  liighly  arched  diaphragm  is  in 
contact  witii  the  clicst  walls  aa  far  up  a?  tiic  Gth  rib;  during  insjiiia- 
tiou  the  diaphragm  lluttens,  recedes  from  the  chest  wall,  and  jyerniits 
the  lower  borders  of  the  expanding  lungs  to  interpose  between  it  and 
the  chest  wall;  the  lungs  thus  enter  the  cunipk-mental  pleura,  and 
fiU  uut  the  corrcHpondiug  iutereo.Htal  spaces.  The  extent  of  move- 
ment of  the  shadow  is  therefore  a  measure  of  the  excursion  of  the 
diaphragm.  In  this  respect  Littcn's  method  is  also  a  fairly  good 
substitute  for  the  (liiorosccijie. 

A  normal  eTCHrsinii  and  a  proper  respiratory  action  of  the  thomx 
constitute  good  evidence  of  satisfaclory  pulmcmary  capacity.  A 
dimiitiKheif  excursion  is  present  in  the  early  stage  of  pulmonary 
tuberculosis,  or  may  occur  in  conditions  of  great  {irnstriitinn  from 
any  cause.  Absent  carnrifiuH  is  seen  in  jileural  etfiisiuns,  pneumonia 
of  the  lower  lobes,  and  in  emphysema,  as  the  diaphragm  in  such  cases 
is  held  away  from  contact  with  the  chest  M'all.  It  may  be  due  to 
pleuritic  adhesions  belwccn  the  chest  wiill  and  the  diaphragm, 
whereby  the  descent  of  the  latter  is  prevented.  A  contracted 
{fibroid}  or  adherent  lung  may  be  unable  to  descend  inlo  the  com- 
plementary space.  A  very  large  ascites  also  may  abolish  the  phe- 
nomenon, although  abdominal  tumors,  either  solid  or  fluid,  provided 
they  are  not  of  great  size,  do  not  hinder  the  movemeut  of  the  4lia- 
pbragtu  iiud  the  produrtiuu  of  the  shadow.  This  fact  may  afford  a 
valuable  differential  sign  in  deciiling between  a  right  pleural  effusion 
or  enlargement  of  the  liver  on  the  one  hand,  and  a  siibjdirenic  abscess 
on  the  other.  The  finding  of  the  Litten  jihenomenon  .■■peaks  for  the 
subphrenic  abscess. 

Rhythm  of  the  HespiratiOB. — Normally  inspiration  pa.sses 
into  expiration  without  an  observable  pause.  Inspiration  is  rather 
more  rajiid  atid  shorter,  in  flic  ratio  of  5  :  ('•.  than  expiration.  If  the 
breathing  is  unu.sually  slow,  there  is  a  pause  at  the  end  of  expiration. 
While  quiet,  the  SHCcessive  respirations  are  regularly  rhythmical,  but 
this  regularity  is  subject  to  variations,  sometimes  purposive,  some- 
times involuntary.     The  breathing  is  very  irregular  in  children  whilo 
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fever,  pneumonia,  pertussis,  cerebro-spinal  fever,  scarlet  fever,  and 
septicsemic  conditions. 

Other  Characters  of  the  Bespiration.— Certain  other  points 
of  some  clinical  importance  may  here  be  noted : 

(1)  Jerking  Respiration. — A  spasmodic  performance  of  either  in- 
spiration or  expiration  or  both  is  occasionally  seen.  Inspiration  may 
be  jerking  in  asthma,  hysteria,  and  hydrophobia ;  jerking  expiration 
is  seen  in  pleurodynia,  fractured  rib  and  the  early  stage  of  acute 
pleurisy,  because  of  the  sudden  stab  of  pain  in  the  side  which  arrests 
inspiration  and  calls  for  prompt  relief  by  expiration ;  both  mainly  in 
cases  where  thoracic  breathing  predominates. 

(2)  Stertorous  Respiration. — Snoring — the  sounds  arising  from 
the  vibration  of  the  soft  palate  when  breathing  through  the  mouth 
and  nose  at  the  same  time — usually  requires  unconsciousness  or  mus- 
cular relaxation  for  its  production.  Aside  from  its  frequent  occur- 
rence during  sleep  in  healthy  individuals,  especially  if  overtired,  it  is 
observed  as  a  symptom  in  profound  coma  (apoplectic,  uraemic,  dia- 
betic, etc.),  narcotic  poisoning,  and  paralysis  of  the  soft  palate.  It 
is  also  a  prominent  and  continuous  attendant  of  postnasal  adenoids 
and  enlarged  tonsils  in  children,  because  of  the  necessary  existence 
of  mouth  breathing  during  sleep. 

(3)  Stridulous  Respiration. — When  the  air  in  passing  through 
the  larynx,  particularly  during  inspiration,  is  accompanied  by  a 
sound  Tariously  described  as  whistling,  harsh,  shrill,  creaking,  or 
screechy,  it  is  termed  stridor  or  stridulous  breathing.  It  is  always 
of  laryngeal  origin,  and  is  due  either  to  a  mechanical  obstruction  in 
the  larynx  (inflammatory  swelling,  oedema,  membrane,  tumour,  for- 
eign body)  or  tp  spasm  or  paralysis  of  certain  laryngeal  muscles 
with  a  consequent  defective  opening  of  the  glottis — e.  g.,  spasmodic 
croup,  laryngismus  stridulus,  strychnine  poisoning,  tetanus,  hydro- 
phobia, pressure  upon  the  inferior  lar3rngeal  nerve  by  aneurism, 
mediastinal  tumour  or  enlarged  bronchial  glands,  and  in  rare  cases 
displacement  of  the  heart  or  the  trachea.  In  certain  forms,  because 
of  the  peculiar  character  of  the  breathing,  it  is  spoken  of  as  "  chok- 
ing "  respiration. 

(4)  Wavjf  Respiration. — A  lack  of  evenness  in  the  movement  of 
inspiration  or  expiration,  one  part  of  the  chest  expanding  or  con- 
tracting before  another,  giving  rise  to  a  peculiar  undulating  or  wavy 
motion  of  the  chest  walls,  as  if  the  ribs  had  lost  their  firmness,  is  seen 
in  certain  adynamic  (typhoid)  conditions,  particularly  pneumonia. 

Dyspncea. — Dyspncea  may  be  defined  as  difficult,  laborious,  or 
painful  breathing.  The  definition  implies  in  the  majority  of  cases  a 
subjective  sense  of  breathlessness ;  in  patients'  parlance,  "  shortness 
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if  breath."  The  objective  symptoms  are  rapid  or  laboured  respira- 
tion and  more  or  less  eyanosiis  {q.  r.)»  according  to  tht^  cause  and 
severity  of  the  dyspnoea.  The  face  wears  an  anxious  expression  ;  the 
pupUs  are  dilated.  The  nostrils  expand  and  contract,  the  month 
opens  with  each  inspiration,  the  thorax  uud  abdomen  heave  more  or 
less  violently,  the  akiu  is  cold  and  wet,  and  if  the  dyspnoea  is  extreme 
the  patient  aits  uprijiht  (ortliopno^i)  and  leans  upon  the  hands,  thus 
supporting  the  shoulders  so  that  the  extraordinary  muscles  of  respi- 
ration may  work  to  better  advantage,  In  dyspnrea  any  of  the  varia- 
tions from  the  normal  manner  of  breathin^^  which  have  previously 
been  considered  may  be  present  in  varying  number  and  intensity — 
€.  g.,  the  re.spirrttion  may  be  rapid  or  slow,  thoracic  or  abdominal, 
deep  or  shallow,  etc. 

Primarily,  dyspnoja  is  due,  with  few  exceptions,  either  to  lack  of 
oxygen,  excess  of  carbon  dioxide,  or  the  presence  in  the  blood  of  cer- 
tain products  of  muscular  activity  {dyspnoea  of  exercise). 

The  diseased  conditions  which  may  be  responsible  for  d)'8pntBa 
are  in  general :  obstruction  or  obstructive  disease  of  the  nose,  throat, 
larynx,  trachea,  and  bronchi,  causing  hindrance  to  the  entrance  of 
air  into  the  lungs;  diseases  of  the  lungs  which  diminish  the  avail- 
Able  air  space;  diseases  of  the  pleura  hindeviug  lung  expansion  ;  dis- 
j^Bscs  of  the  heart  which  cause  pulmonary  stasis;  {pressure  upon  the 
diaphragm  by  fluid,  gas  or  tumour  in  the  abdomen ;  diminished 
amount  of  hajmoglobiu  in  the  blood,  poisonous  materials  circulating 
in  it,  or  an  increase  of  its  tem]>erature ;  paralysis  or  spasm  of  the 
muscles  of  respiration;  and  pain  in  such  localities  as  to  interfere 
■with  respiration. 

The  most  common  causes  of  dysputsa  are  debility  or  antemia,  car- 
diac, pulmonary,  or  renal  disease.  Therefore  always  examine  the 
heart,  hing.s,  blood,  and  urine.  The  dyspnita  most  commonly  seen 
ifi  felt  daring  both  phases  of  the  respiratory  act.  It  is  helpful  to 
recognise  certain  clinical  varieties  of  this  symptom  and  tlieir  usual 
disease  associations  as  follows  : 

(1)  Siinpk  Accehrnfeil  Rex/'inifinn. — This  usually  occurs  in  fever, 
particularly  if  the  patient  is  an  infant  or  a  neurotic  adult.  The 
breathing  is  shallow  and  a  physical  examination  does  not  reveal 
lesions  capable  of  causing  dyspnoea. 

(2)  Dt/spntPft  oil  Exertion. — Siiortness  of  breath  observed  only  after 
physical  exertion  is  characteristic  of  obesity,  debility,  amemia ;  valvu- 
lar defects,  well,  but  not  perfectly,  compensated ;  modemtely  weak 
heart,  disease  of  the  blood  vessels,  severe  bronchitis  of  the  larger 
tabes,  emphysema,  and  incipient  tuberculosis  or  latent  pleurisy  with 
effusion. 
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(3)  Dyspnma  whiih  »>  Vunstunt. — Short  breathing,  ev<rn  wiiile  sit 
rest,  may  be  due  to  a  severer  grade  of  conditions  mentioned,  (2) ;  or 
to  laryngeal  etcnosis,  fibrinous  bronchitis,  bronchf)-|menmonia,  lobar 
pneumonia,  fibroid  or  ulcerative  phthisis,  acute  pleural  or  large  peri- 
cardial effusion.  Deep,  but  not  dittioult,  breathing  may  occur  toward 
the  close  of  diabetes  (diabeti*^  dysi>noea). 

(4)  Dynptuea  w/iich  ig  Paroxysmal. — Sudden  attacks  of  dyspncBa 
may  be  accounted  for  by  acute  indigestion,  bronchial  asthma,  spuflui 
of  the  laryngeal  adductors  (spasmodic  crouj)),  chronic  nephritis  (urae- 
mic  asthma),  disease  of  heart  (cardiac  asihniu).  angina  pectoris,  or 
the  pressure  of  a  tumour  or  aneurism  upon  the  pnoumogastric. 

(5)  DyKptKen  which  is  In/tpiratory. — When  there  is  difficult  en- 
trance of  air  into  the  UingB,  as  evidenced  by  retraction  or  recession  of 
tlie  supraclaviouliir,  intercostal  and  subcostal  spaces,  with  a  compara- 
tively easy  expiration,  one  may  suspect  foreign  body  in  the  larynx  or 
trachea,  spasm  of  the  ad<iuctors  (croup,  laryngismus  stridulns)  or 
paralysis  of  the  dilators  of  the  glottis,  onlema,  inflammatory  swelling 
of  or  membrane  in  the  larynx,  or  a  movable  tumour  over  tlie  glottis. 

(6)  I^yspncra  whirh  in  Expiratory. — Hindered  expiration,  proved 
by  expiratory  bulging  and  excessive  action  of  tlie  abdominal  musclee, 
while  inspiration  is  reasonably  easy,  is  due  most  frequently  to  pul- 
monary emphysema.  In  bronchial  asthma  the  dyspurea  is  asnally 
greater  than  in  empliysema,  the  act  of  inspiration  is  short  and  gasp- 
ing, while  that  of  expirution  is  prolonged  and  wheezy,  thus  involving' 
a  reversal  of  the  normal  relative  duration.  Bronchitis  with  much 
viscid  mucus,  and  a  movable  tumour  below  the  glottis,  so  placed  and 
attached  as  to  swing  up  during  ex|>iration,  are  other  causes. 

(7)  Dynpixva  which  is  Subjective. — There  is  a  form  of  dyspnoea 
met  with  in  nervous  and  hysterical  women  which  appears  to  be  purely 
p-i^ychic.  The  dyspnoic  sensation  is  the  subjeit  of  bitter  complaint; 
indeed,  there  may  be  orthopiuea,  but  tliere  is  no  bluenoss  of  the  lips 
and  finger  nails,  and  a  tliorongh  search  for  cardiac,  pulmonary,  ha?mic, 
renal,  or  other  po.><.=Jble  causal  conditions  will  atlord  negative  results. 

Vocal  Fremitus. — If  a  hand  i.s  laid  upon  the  chest  wall  while 
the  patient  speaks  with  ordinary  or  more  than  ordinary  loudness,  a 
peculiar  buzzing  or  vibrating  sensation  is  perceived  by  the  palpating 
fingers — the  vocal  fremitus.  'I  he  vibrations  originate  in  the  vocal 
cords,  and  are  conducted  by  the  columns  of  air  in  the  trachea  and 
large  and  small  V>ronchial  tubes  through  tlie  substance  of  the  lungs 
to  the  chest  wall.  The  intensity  "f  the  voral  fremitus  depends  upon 
two  factors:  fir.^t,  the  loudness  and  pitch  of  the  voice;  second,  the 
varying  conductivity  and  thickness  of  the  media  through  which  the 
vibrations  must:   pass.     To  study  the  vocal  fremitus  the  patient  is 
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told  to  articulate  certaiu  words — e.g.,  "one,  two,  three,"  "ninety- 
nine" — while  one,  preferably  always  the  same,  warmed  hand  is  laid 
upon  various  parts  of  the  thorax.  Some  experience  with  different 
voices  and  chests  is  requisite  to  be  assured  of  variulious  from  what 
may  be  considered  normal  for  the  individual  under  examination. 

(1)  Marked  or  Increased  Fremitus. — If  the  patient  has  a  loud, 
low-pitched,  or  harsh  voice,  especially  if  the  chest  walls  are  thin,  the 
fremitus  will  be  marked.  It  is  consequently  much  more  distinct  in 
men  than  in  women  and  children.  It  is  normally  more  intense  over 
the  upper  half  of  the  right  lun^',  partly  because  the  riglit  brotu'lius 
exceeds  the  left  in  diameter  and  tiierefore  affords  a  larger  vibration- 
conveying  column  of  air,  partly  because  the  primary  bronchus  enter- 
ing the  right  upper  lobe  is  given  off  nearer  the  main  bronchus  and 
at  a  higher  level  than  that  entering  the  left  upper  lobe  (caskv). 

If  the  lung  substance  is  consolidated  or  infiltrated  it  conducts  the 
sound  vibrations  with  greater  facility;  consequently  the  vocal  fremi- 
tus is  increa-sed  in  pneunionia,  tuberculous  lung,  etc.  If  there  is  a 
Bolid  tumour  in  the  chest,  lying  between  a  large  bronchus  and  the 
cheat  wall,  aud  of  sufficient  size  to  leave  little  lung  tissue  between  it 
and  them,  the  vocal  freTtiitus  is  increased  over  its  site.  Pulmonary 
cavities,  if  thin  walled  and  near  the  surface  of  the  chest,  may  iifford 
a  very  distinct  fremitus,  the  cavity  acting  as  a  resonator  for  the 
sound  of  the  voice.  If  bands  of  adhesion  stretch  from  lung  to  pleura 
the  fremitus  may  be  conducted  and  jwrceived,  even  if  there  is  a  con- 
siderable pleural  effusion. 

(2)  Diminished  or  Absent  Fremitus.— Tlie  voonl  fremitus  is  slight 
in  women,  children,  men  with  feeble,  high-pitched  voices,  wnd  stout 
persons.  It  is  normally  less  on  the  left  side  tiiaii  on  the  right. 
Absence  of  vocal  fremitus,  where  it  should  exist,  i.s  significant  of  air 
or  fluid  in  the  pleural  cavity.  Air  and  fluid  under  these  circum- 
stances do  not  act  as  gnod  conductors,  and  will  hinder  the  vibration 
of  the  chest  wall ;  or,  as  another  explanation  has  it,  the  collapsed 
lung,  having  lost  its  elasticity,  does  not  cany  the  vocal  vibrations  to 
the  air  or  fluid.  Moreover,  a  thickened  pleura  damjis  the  vibrations. 
If  a  main  bronchus  is  obstructed  by  a  foreign  body,  a  plug  of  mu- 
CUB,  or  the  pressure  of  a  tumour,  the  vocal  vibrations  are  not  con- 
ducted to  the  corresponding  lung  aud  the  fremitus  is  larking.  If  a 
large  bronchus  leading  to  a  consolidated  area — e.  g.,  in  pneumonia — is 
obstructed,  the  solidified  Inng  will  not  offer  the  customary  increased 
fremitus. 

Friction  Fremitus.— If  a  fine  creaking  or  rubbing  vibration  is 
felt,  which  is  synchronous  with  the  heart  beat  or  the  respiration,  it 
is  significant  respectively  of  pericarditis  or  pleurisy. 
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Bronchial  Fremitus. — A  somewhat  coarse  fremitus,  synchro- 
nooB  with  the  respiration,  and  often  heard  some  inches  away  from 
the  chest,  is  a  palpahle,  large,  moist  or  bubbling  rale,  doe  to  the  pas- 
sage of  air  through  a  bronchus  partly  plugged  with  Tiscid  mucus, 
or  constricted  by  swelling  of  the  mucosa;  or  the  bubbling  of  air 
through  fluid  in  a  cavity.  Bronchial  (or  rhonchal)  fremitus  is  com- 
mon in  infants  and  children  suffering  from  an  ordinary  bronchitis, 
and  in  asthma,  as  well  as  in  the  clironic  bronchitis  with  bronchiec- 
tases of  older  persons. 

IV.    PERCUSSION    OF   THE    LUNGS 

With  reference  to  the  lungs,  percussion  is  employed  for  four  pur- 
poses :  (I)  To  determine  the  boundaries  of  the  lungs ;  (2)  to  ascertain  . 
whether  they  contain  more  or  less  than  the  normal  amount  of  air ; 

(3)  to  aid  in  determining  the  presence  of  cavities  in  the  lungs,  or 

(4)  of  air  or  fluid  in  the  pleural  cavities,  or  thickening  of  the  pleura. 

(A)  Technio  of  Percussion  of  the  Ltmgs 

The  standing  or  sitting  position  is  preferable,  unless,  as  frequently 
happens,  the  patient  is  ill  in  bed  and  greatly  prostrated.  With  the 
patient  facing  the  examiner,  arms  hanging  easily  at  the  side,  face 
looking  straight  forward,  head  turned  neither  to  the  right  nor  the 
left,  in  order  to  avoid  unequal  tension  of  the  muscles  and  fascia  on 
cither  side,  the  front  of  the  chest  may  be  gone  over.  To  percuss  the 
sides  of  the  chest,  the  arms  should  be  raised  and  the  hands  clasped 
over  the  head.  To  examine  the  back,  let  the  arms  be  folded  and  the 
patient  lean  somewhat  forward..  Before  leaving  the  back,  it  is  well 
to  hare  the  hands  again  placed  upon  the  head,  as  this  action  swings 
the  angles  of  the  scapulie  outward,  and,  by  uncovering,  renders  acces- 
sible a  portion  of  lung  in  which  there  is  not  infrequently  found  the 
earliest  evidence  of  tuberculous  disease.  In  percussing  the  lungs  it 
should  be  made  an  invariable  rule  to  compare  symmetrical  points  on 
each  side ;  moreover,  to  compare  interspace  with  interspace  and  rib 
with  rib,  never  lotting  the  pleximeter  finger  rest  upon  two  ribs  or  a 
rib  and  an  interspace  at  the  same  moment. 

Beginning  above  the  clavicle  {Fig.  137),  with  a  rather  strong 
stroke,  note  how  high  a])ove  this  bone  the  pulmonary  resonance  can 
be  elicited — i.  e.,  the  height  of  the  apices — and  compare  the  various 
qualities  of  the  sounds  upon  each  side.  Next  percuss  and  contrast 
successively,  with  a  stroke  of  moderate  strength,  the  Ist,  2d,  and  3d 
interspaces  upon  each  side,  along  tlieir  length  from  sternal  edge  out- 
ward. Passing  down  the  right  mammillary  line,  the  covered  (deep) 
dulness  of  the  liver  becomes  manifest  by  strong  percussion  at  the  4th 
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b'Kt.  137. — ^^howmg  tliv  two  triang'ular  arena — one  ante- 
rior, between  clavicle  and  lineof  trapcziiw;  thuother 
)>o(<t«'rior,  bertween  trnp<>?.iuH  ond  line  of  spine  of 
Hcnpula — over  which  ])crc<uw<ioD  und  auwuttation  are 
to  1h'  perforniwl  in  onlcr  to  di!t«nnine  the  condition 
of  tiie  apices  of  the  lun||,'ii. 
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^interepace  or  5th  rib,  and  t'oritiniiing,  with  gentle  percussion,  the  ex- 
osed  (absolute  or  8upcrfioial)  diiliiess  of  the  same  organ  becomes 

evident  at  the  6th  rib  or  interspare,  thus  indiratincr  the  usual  loca- 
tion of  the  anterior  portion  of  the  lower  niargiu  of  the  lung  in  this 

line.     In  the  left  niam- 

millary  line   the   normal    ""  i 

luug     resonance    is    ini-    ■ 

paired  at  the  4th  or  5th    ' 

interspace  by  the  exposed 

(superficial)  cardiac  dul-    '7^ 

ness;  and  a  little  outride 

of  this  line  and  at  about    k  ^ 

the  sanif  level  strong  pcr- 

cussion  elicits  a  tyrn])jtn- 

itic  quality  from  the  un- 
derlying left  end  of  the 

stomach,  which    miiiglea 

with  the  lung  resonance. 

From  this  point  down- 
ward very  gentle  percua- 
eion  finally  offers,  at  or 
just  below  the  6th  rib,  a 
pure  tympanitic  sound,  indicating  the  usnal  position  of  the  lower 
anterior  border  of  the  left  luug.  Any  areas  of  duJness  or  hyper- 
reeouance  which  have  been  found  on  tlic  front  of  the  thorax  may 
now  be  more  carefully  mapped  out. 

The  lateral  (axilbry)  regions  of  the  thorax  may  now  be  examined, 
percussing  from  the  axilla  downwurd  in  the  midaxillary  line,  finding, 
by  gentle  pcrcUvSgiun,  the  last  trace  of  i)ulmoniiry  resonance — i.  e,,  the 
lower  lateral  border  of  the  lung— at  the  8tli  rib,  if  it  is  in  its  normal 
position. 

PercuBB  next  the  back  of  the  thorax  i)»  the  scapular  'ine,  from  the 

iprascapular  space  downward.     At  the  base,  the  liver  on  the  right, 

'and  the  kidney  and  spleen  on  the  left,  will  modify  the  lung  sound, 

but  it  may  be  traced  by  percussion  strokes  of  moderate  strength  as 

fur  doMrn  a«  the  10th  rib  or  space  on  both  sides. 

By  implication  from  the  foregoing  suggestions  it  is  readily 
seen  that  during  the  examination  one  endeavours  to  ascertain  the 
boundaries  of  the  lungs  (topographical  percussion),  and  that  com- 
parison is  made,  not  only  between  the  sounds  from  corresponding 
portions  of  the  individual  chest,  but  that  each  sound  elicited  is 
sssigrned  to  its  proper  place  in  the  descriptive  list  of  percussion 
Bounds. 
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(B)  The  Results  of  Percussion  in  Normal  Lungs 

In  the  noriiiul  chest  the  pulmonary  resunance  is  iesa  clear  (liulled 
or  muffled)  if  it«  walls  are  thick  (obesity),  and  is  clearer  and  more 
renonant  if  the  chest  walls  are  thin  or  especially  resilient,  as  in  chil- 
dren.    If  the  lungs  are  healthy,  the  thorax  well  formed,  and  the  in- 
dividual neither  obese 
nor  emaciated,  the  re- 
sults of  percHssion  in 
the  various  topograpli 
ical  areas  are  as  fol 
lows  (Fig.  138) : 

iSuj)  raclii  vie  u  la 
Sjxtces. — Thoro  is  pul- 
monary resonance 
a  moderate  characteri 
l>e<'omiii}f  somewhat 
tympanitic  if  percus- 
sion ia  carried  toward 
and  over  tlie  trachea. 
Jnfiarlavicnlnr 
Spacfs.  —  Below  the 
middle  of  the  clavicle 
(iu  the  nmmmillary 
line)  there  is  typical 
well-marked  pulmon- 
ary resonance.  Per- 
cussing toward  the 
median  line,  osteal 
ami  tympaiutic  reso- 
nance tends  to 
heard,  owing  to  the 
presence  of  the  ster- 
num and  tlio  tnuiheobronrhial  air  columns,  and  pulmonary  resonance 
diminishes.  From  the  inammilhiry  line  out  ward  there  is  a  slight 
diminution  in  the  pulmonary  fjuality.  The  pulmonary  quality  ia 
slif,'htly  loss  marked  in  the  right  than  in  the  left  supraclavicular, 
and  infraclavicular  areas. 

Mammary  Spaces. — In  both  mammary  spaces  the  pectoral  niusclei 
and,  in  women,  the  mummary  glands  tend  tu  muille  the  8oim<l  of 
pultiiDnary  resoniince.  In  the  lower  portion  of  the  right  mammary 
region  the  presence  of  the  liver  causes  partial  dulness.  lii  that  por- 
tion of  I  he  left  nuimmary  region  internal  to  the  niaramillary  line,  and 


■ 


Kill.  1S8. — Sliiinin);  the  riOiilivc  rewjuunco  of  vurioua  iHirtioiM 
of  llic  ntitcriiir  surlttoo  of  the  thorax.  Ilnrlzuiital  lines 
=  iniliiintiiiry  nwituiiiei'.  Vertical  lin<ai  =  tynipaiiitii: 
ruauiiuriL'v  ol'  trni'liun  nnd  8t'>iiiucli.  Oblique  tilivi)  =  ilii- 
pairni  n»fmaiieo  or  mixlcrut*?  dulnes-s  dup  to  iiiuiniiiary 
gliuiiiA,  livor,  licnrt,  ntid  Hpleen.  Solid  slinJinir  =  ul>su- 
tiitp  <iiilrii"'«  liiK'  to  liver  mid  heart. 
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at  and  below  the  fourth  space,  tho  heart  duhiess  rnuJifies,  and,  over 
the  area  of  exposed  cardiac  diilness,  replaces  pulmonary  reBonance^ 
At  the  lower  portion  of  the  left  mammary  spiioe  in  the  wnterior  axil- 
Irtry  line  the  percussion  flound  becomes  hyperresonaut  and,  liiially, 
purely  tympanitic  from  tlie  presence  of  the  stomach. 

Axilhry  Space. — The  upper  axillary  spaces,  down  to  the  6tli  rib 
on  both  sides,  alford  typicsil  pulmonary  resonance.  The  right  infe- 
rior ajdllary  space  is  less  resonant  because  of  the  liver;  the  left  in- 
ferior space  is  partly  tympanitic  from  tlie  stonnich,  partly  dull  from 
the  spleen. 

S'uprtisrapiihrr  and  Inlerscupulur  tSpaees. — These  give  u  moderate 
pulmonary  resonance. 

Scfipular  Space. — The  overlying  scapula  and  its  muscles,  by  muf- 
fling the  sound,  cause  these  spaces  to  be  the  least  resonant  of  the  pul- 
monary areas. 

In/rascapular  Space. — Compared  to  the  upper  ntiterior  portions 
of  the  chest,  the  infrascapuhir  regions  have  only  a  fair  degrne  of  pul- 
monary resonance,  hnt  they  are  the  least  muflled  and  most  resonant 
of  the  posterior  areas. 

(C)  The  BeBxiIts  of  Percvission  in  Disease  of  the  Lungs 
and  Pleurae,  or  of  Neighbouring  Organs 

As  a  con.se(juence  of  some  morbid  condition  of  the  respiratory 
apparatus,  or  of  gome  contiguoiia  part  or  organ,  one  may  litid  the 
boundaries  of  the  lungs  displaced,  or  an  abnormal  alteration  of  tiie 
percussion  sounds  in  a  given  point  or  area. 

{«)  Changes  in  the  Position  of  the  Borders  of  the  Lungs.— (l) 
Apires. — Normally  the  piilnioiiury  resonance  extends  H  to  2  inches 
above  tlie  clavicles,  the  right  apex  being  sometimes  slightly  higher 
than  the  left.  If  one  apex  is  found  to  be  distinctly  lower  than  the 
other — i.e..  shrunken — it  is  suggestive  of  past  or  present  tuberculous 
disease  of  the  lung,  a  contracting  atlhesivo  pleurisy  or  collapse  of  the 
lung.  If  both  apices  stand  unusually  high,  and  especially  if  the 
supraclavicular  spaces  bulge  during  inspiration,  the  lungs  are  em- 
physematous. Temporary  expansion  is  present  during  attacks  of 
bronchial  asthma. 

(2)  Auteriur  Bordprs. — .Vs  the  right  anterior  br>rder  lies  for  its 
whole  length  behind  the  aterntim,  its  [losition  can  not  be  determined, 
the  osteal  resonance  of  tln>  firm  bone  preventing.  The  same  state- 
ment applies  to  that  portt4»n  of  tlie  left  anterior  border  extending 
from  the  apex  down  to  the  4th  costal  cartilage.  At  this  point  it 
curves  outward  from  under  cover  of  the  sternum  and  downward  to 
the  6th  rib,  becoming  accessible  to  percussion  and  i'oruiiug  the  left 
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border  of  the  exposed  (superficial)  cardiac  dnlness.  While  a  consid- 
erable increase  in  the  exposed  cardiac  dalnese  may  indicate  an  en- 
larged heart  or  a  pericardial  effusion  displacing  the  left  anterior 
border  outward,  it  is  in  the  majority  of  cases  due  to  retraction  of  the 
lung  from  tuberculous  or  fibroid  disease,  the  whole  length  of  the  j 
anterior  border  sometimes  withdrawing  to  the  left  of  the  sternum,  or  ' 
to  a  pleural  effusion  with  resulting  collapse  of  the  lung.  On  the 
other  hand,  if  the  lower  part  of  the  anterior  border  covers  the  nsn- 
ally  exposed  portion  of  the  heart,  it  is  indicative  of  emphysema  or> 
temporarily,  of  brondiial  asthma. 

(3)  Lower  Borders. — In  drawing  inferences  from  the  position  of 
the  lower  borders  of  the  lung,  allowance  must  be  made  for  age  and 
respiratory  and  postural  displat^ement  as  follows : 

In  old  age  these  borders  lie  1  rib  below,  in  infancy  1  rib  above,  the 
position  which  is  normal  for  a  healthy  person  of  intermediate  age.  In 
quiet  reajtirntinn  the  edges  of  tlie  lung  advance  into  the  anterior  and 
inferior  complumeniary  pleura  alwut  {  inch.  If  percussion  is  made 
in  the  mammillary  line  at  the  end  of  inspiration  and  again  at  the 
end  of  full  expiration  {forced  re»pira/io>i),  the  excursion  of  the  lower 
border  will  be  found  to  be  li  to  Ih  inch.  In  a  person  lying  npon 
the  btu:ky  the  lung  borders  in  the  mammillary  line  are  J  inch  lower 
than  when  erect.  If  lying  upon  the  side,  the  border  of  the  lung  upon 
the  uppermost  side  may  advance  downward  as  much  as  4  inches  ia  i 
the  midaxillarj'  line. 

If  the  lower  borders  of  the  lung,  front,  side,  and  back,  are  found 
to  be  lower  than  nurnial,  it  is  significant  of  emphysema,  in  which 
case  it  may  be  that  pulmonary  resonance  is  elicited  as  far  down  oa 
the  9th  rib  in  the  right  mammillary  line,  or,  temporarily,  bronchial 
asthma.  If  the  lowur  borders  are  higher  than  normal,  it  may  be  due 
to  phthisical  shrinking,  collapse,  a  distended  abdomen  pushing  the 
diaphragm  and  lungs  upward,  or  to  paralysis  of  the  diaphragm. 
The  lung  may,  of  course,  be  pushed  up  by  air  or  fluid  in  the  pleural 
cavities,  but  in  such  cases  pulmonary  resonance  is  absent,  being  re- 
placed respectively  either  by  a  tympanitic  or  a  dull  percussion  sound. 

If  the  normal  respiratory  displacement  is  sought  for  and  not 
found,  its  absence  may  be  due  to  extensive  pleuritic  adhesions.  The 
movement  of  the  lung  Imrders  during  respiration  in  emphy.sema  is 
slight,  as  the  lungs  are  already  permanently  expanded  beyond  their 
natural  limits. 

(A)  Decreased  Resonance. — The  percussion  sound  over  the  lung 
becomes  le^^s  resonuiit  in  proportion  to  the  diminution  in  the  amount 
of  air  underlying  the  part  of  the  chest  percussed.  Consequently,  ex- 
udation into  the  air  cells,  collapse  or  consolidation  of  the  lung,  the 
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resence  of  fluid  in  the  plearal  cavities:,  or  the  existence  of  a  solid 
tumour  renders  the  percussion  sound  over  such  areas  more  or  less 
dull  (Fig.  139). 

Consolidations  of  tlie  lung  are  found  in  pneumoniu,  plitbisis, 
hemorrhagic  infarct.';,  gangrene,  absce.'ss,  and  timiimrs.  In  order  to 
cause  uppreciabltMluhus.'*  the  coiisultdation  must  be  at  least  \i  inch 
in  diameter,  and  lie  just  bencatli  the  chest  wall.  More  remote  air- 
less portions  must  be  larger  and  lie  not  deeper  than  2^  to  3  inches^ 
the  distance  to  whicli  t!ie  percussion  stroke  penetrates  below  the 
under  surface  of  the  plcximeter  finger,  and  require  strong  percus- 
sion to  elicit  their  modifying  effect,  which,  indeed,  may  be  simply 
a     heightening    of 

pitch.     Fluid  in  the     Melg^hltfnnl  pitch  or-, ^P^^|^^^  ^Moderate  ilulnriia 

pleura  (serum,  pus, 
blood),  in  order  to 
cause  flatness,  must 
amount  at  least  to 
12i  oz. 

Variations  in  the 
degree  of  dulncss 
are  recognised  by 
appropriate  terms 
(page  307).  'Die 
sense  of  increased 
resistance,  which  is 
very  obvious  to 
the  skilled  finger, 
should  not  be  for- 
gotten. It  is  most 
marked  over  con- 
solidations, fluid, 
thickened  pleura, 
high  grades  of  em- 
physema, and  pnenmotbora.x  when  the  air  is  under  great  tension. 

(1)  Dulness  or  hcighti-iied  pitch  over  one  apex  (sometimes  both), 
with  normal  resonance  elsewhere,  is  usually  suggestive  of  tubercu- 
losis, hut  may  in  8omcwh«t  rare  ra.<es  be  due  to  pneumonia,  gangrene, 
or  new  growth.  Slight  impairment  at  both  apices,  disappearing  after 
s  few  forced  inspirations,  is  found  not  infrequently  in  persons  of 
Bedentarv  habits  who  are  not  accustomed  to  deep  breathing. 

(2)  Dulness  over  the  lower  Jtiln-»  jiw<teriufhf  may  be  significant  of 
pneumonia,  pleurisy  with  effusion,  oedema,  atelectasis,  or  the  hypo- 
static congestion  which  is  found  in  patients  ivitli  weak  heart,  as  in 


Fio,  139.— ShowinfT  the  vnriation*  of  l«M«nr4l  resonance  tlue  to 
the  |>rc-iH:ni-e  of  coimolidatioii*  in  the  lunit  or  fluid  in  the 
pleiirul  i-uvilv. 


430 


THK   KVIDENCEsi  OF    DISEASE 


exhausting  fevers,  who  lie  persistently  in  the  dorsal  posture.  Much 
lew  often  it  is  due  to  infarcts,  abscesd,  gangrene,  tumour,  or  basic 
tuberculosis,  the  latter  usually  sequent  to  disease  of  the  upper  lobes. 
(3)  A  band  of  dulness  or  flatness  in  the  left  anterior  axiUary  line 
from  the  «th  to  the  8tli  rib  (Fig.  140),  where  normally  tympanitic 
resonance  is  found,  is  due  to  loft  pleural  efiFusion,  the  fluid  gravitat- 
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V\t:  1411  —Showing  tlu-  .i»liu<.*ji  Jn.-  i^  llmi  in  tlie  \v\\  ivitiiiik'iiioiitury  (ratleoUx))  plourn. 


ing  into  the  complementary  (or  rofleclerl)  pleural  culcus,  which  at 
this  point  extends  3  to  4  inches  beiow  the  cd^'c  of  the  lung.  This 
region  normally  offers  a  tympanitic  smnid  (Fig.  13S)  because  of  the 
presence  of  tlie  cardiac  end  of  the  ^tonuich,  and  is  the  so-called 
Traube's  area  or  "  half-nioon-shaped  space  "  (Fig.  16G).  It  is  bounded 
above  and  latcrnlly  by  the  cnntigi;ous  borders  of  the  livor,  lungs, 
and  spleen. 

(4)  A  "  wooden  "  percus-Hion  .sound,  wit li  an  unusual  sense  of  re- 
sistance, points  toward  a  marked  fibroid  change  in  the  lungs,  such  as 
occurs  in  chronic  filiroid  phttiisis  or  chronic  interstitird  pneumonia. 
It  is  also  said  to  be  present  over  solid  lung  which  is  overlaid  by  a 
thin  luyer  of  relaxed  pulmonary  tissue. 

(5)  DulnesB  in  the  left  snprasriipular^  and  especially  in  the  left 
iitterscnpular^  space  may  be  due  to  an  aneurism  of  the  descending 
aorta — a  fact  to  be  remembered.  Over  one  nr  both  interscapular 
spaces  lack  of  resonance  may  indicate  enlargement  of  the  bronchial 
glands  (so  also  with  dulness  in.itead  of  tynipanicity  over  the  lower 
cervical  vcrtebrie)  or  collapsie  of  the  lung. 

(6)  Dulness  at  eifht-r  b^fie,  the  upper  line  of  which  shifts  with  a 
change  in  the  position  of  the  patient,  may  occur  in  pleurisy  with 
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effusion,  but  is  most  chara^itcristir  (if  piunimuhydrothorax,  the  fluid 
gravitating  more  readily  in  tlie  latter  eoiulhiun. 

(<;)  Increased  Resonance. — Taking  again  pulmonarj-  resonance  as 
the  standard,  ilie  percussion  note  may  depart  from  it  in  the  direction 
of  greater  resonance.  The  presence  of  a  tyrnpuiiitir  sound  usually 
but  by  no  meauis  always  implies  a  greater  amount  of  air  under  the 
point  at  which  pereussiou  is  made.  Tlie  general  conditions  which 
are  responsible  for  this  sound  and  its  muditieations  are  (Fig.  141): 

(1)  Distention  of  the  air  cells  (imrea-sed  amount  of  air),  as  in 
emphysema  ( C). 

(5J)  The  presence  of  air-containing  cavities  in  tlie  lung,  as  in 
phthisis  (B  and  D).  If  the  cavity  becomes  filled  with  Huid  the  tym- 
panitic quality  disappears. 

(3)  The  presence  of  air  in  the  pleural  cavity  (/?),  as  in  pneuino 
thorax,  if  not  undt-r  too  great  tension. 


Tyinpanltic  cu-nflieii 

J  aud  lirooebl  |ior 
cus»!d  tbrouRh 
oonaolMaiMl  liiiig  i 


ll.vp«rTeKrtnnacidlctt>ndMl     rr 

nir  cells) 
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Tympanitic!  or . 


■  TynifiAnltlo  (canity 
IHTc-ussciltbroiwh    J) 
■'••itKuliilat"!!  lung) 
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•Tynijmnitic  or  am- 
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Fia.  141. — DiigTMii  nhnwinp  the  pliysicul  winditioun  whicli  eaune  liyperreaonanoe  and  tym- 
yiunitic  or  aniphnrii-  percussion  wuiiJk. 


(4)  The  presence  of  a  shaft  of  consolidated  lung  leading  from  the 
trachea  and  main  and  larger  bronchi  to  the  surface,  through  which 
the  percussion  stroke  is  conducted  directly  to  the  column  of  air  in 
these  large  tubes, practically  normal  cavities  {A),  or  when  percussion 
is  made  immediately  over  the  trachea  and  main  bronchi. 

(5)  The  presence  of  a  large  pleural  effusion  or  pulmonary  consoli- 
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;t  I   .     :    -I  i.iiiiv  cuusi'8  a  tympanitic  percussion  sound  in  that 

••'i:  1  ',  M  .111^'  uliich  lies  above  the  fluid  or  solid  exudate  (Fig. 
l-Li^.  I'bo  i*t{>iiitii»tiun  of  ibis  fact,  which  is  not  altogether  eatisfao- 
lur>\  lufnn  (httl  ibvpart  of  the  lung  from  which  tympanitic  resonance 

may  he  elicited  is  in  a 
state  of  relaxation  or 
atony,  the  walls  of  the 
alveoli — as  theirtonns 
itr  tension  is  in  abey- 
iitice — permitting  the 
contained  air  to  vi- 
brate as  if  in  a  loose 
sac,  the  numerous 
cells  in  whinfa  the  air 
lies  having  lost  their 
ordinary  power  of  im- 
parting a  characteris- 
tic pulmonary  quality 
to  the  percussion 
sound. 

The  pifr/i    of  the 
tympanitic  sound  va- 
ries.    If  the  air  in  a 
cavity  is   under  con- 
siderable  tension  the 
pitch  becomes  higher, 
the  vohttttv  *hd  hitonoity  decrease  to  an  extent  (dull  tympan- 
4v«t  dulnoss.     This  fact  may  be  demonstrated 
I  lut^ks  while  inflated  under  varying  pressure  by 
If  it  is  a  cavity  comniuiiicaLing  with  the  air 
'.•  i>  mjwnitii'  sound,  the  wider  the  channel  of  com- 
■  "  tho  pitch. 

/  of  the  variations  of  increased  resonance  sec 
iin  peculiar  percussion  sounds  which,  as 

uit  of  the  normal  lung,  are  classed  as  varic- 

tvkttud— namely,  amphnric,  cracked-pot,  and  coin 
V^bHv  <»ix'  other  minor  alterations  in  the  extraresonant 
itMiK  \kttu'(k  will  ho  noted. 

ilK*itloance  of  increased  resonance  may  now  bo 

,  ilmoHt  tympanitic,  note  on  both  sides  of  the 
\  »e«»ii,  which,  if  extreme,  may  alTord  a  dull 
sXMMA  "M  ^^'^  tension  uf  the  chest  walls. 


:uid   auBcultatory 
'  l!'ii)>imi». 
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(8)  Tyinpanifity  over  tlie  greater  jiart  of  o//f  stV/c  of  the  chest 
may  be  due  to  compensatory  eniphyseiiiii  of  oue  lung,  the  other  huv- 
ing  been  disabled  by  digease,  or  to  pneumothorax.  If  the  air  tension 
in  the  latter  disease  is  rery  great,  the  tympany  may  be  so  raised  in 
pitch  as  to  be  mistaken  for  dulness. 

(3)  If  there  is  great  increase  of  cardiac  dulness  and  a  tympanitic 
quality  of  sound  is  disrovered  above  and  to  the  left  in  front,  and  pos- 
teriorly on  the  left  aide  as  welt,  it  is  probiibly  due  to  an  uiuisually 
large  pericardial  ellusiou  displacing  the  Sung.  In  a  case  under  my 
care,  which  prest'nted  this  combination  of  signs,  the  pericardium  con- 
tained 90  oz.  of  serum. 

(4)  Dnlncss  at  one  or  butli  bases,  with  hyperrfsonuuce  ("skodaic") 
over  the  upper  portion  of  the  chest,  usually  most  marked  in  the  in- 
fraclavicular space  (Fig.  \i'i),  may  he  caused  by  pleurisy  with  effu- 
sion, bassic  pni'iimonia  (1st  mid  :jil  stiige.s  of  lobjir  piieumunia  particu- 
larly), large  pulmouury  infarctions,  und  pulnumary  ledema. 

(5)  If  dulness  is  discovered  oyer  one  or  both  apices,  and  a  tympa- 
nitic note  is  found  in  the  l^^t  and  2(1  iiiters[Ki;ce8  close  to  the  edge  of 
the  sternum,  it  is  probably  due  to  the  f(>tr(hiotion  of  the  tracheo- 
bronchial percussion  sound  by  oousolid»ited  lung  {A,  p'ig.  141J  in 
apical  or  upper  lobe  pneumoniu  or  tuberculosis,  rarely  tumour. 

(0)  A  localized  tympanitic  sound  may  \w  due  to  a  cavity  (phthisis, 
bronchiectasii?,  pulmonary  artiuomyio-sis,  gangrem-,  abscess).  lu  or- 
der to  produce  a  hyperrcfionant  sound  the  cavity  nuist  be  at  least  the 
size  of  a  wahiut  (1  >  IJ^  inch),  and  either  lie  just  beneath  the  chest 
wall  or  be  put  in  touch  with  the  pleximeter  by  intervening  solid 
lung  (/iand  D,  Fig.  141). 

(7)  It  must  be  reiterated  that,  owing  to  the  presence  of  the  stom- 
ach, tympanitic  resonance  of  varying  perfection,  in  the  anterior  axil- 
lary line,  from  the  5th  rib  downward,  is  a  normal  fimliiig.  If  the 
stomach  is  greatly  distended  with  gas  the  tympanicity  may  begin  as 
high  as  the  4th  or  even  the  'M  interspace. 

(8)  Tympany  over  the  usual  urea  of  exposed  liver  dulness,  from 
the  6th  rib  downward  in  the  axillary  line,  may  occur  in  great  gaseous 
distention  of  the  intestines  as  well  us  from  the  presence  of  air  in  the 
peritoneal  cavity,  so  that  the  transition  in  this  case  is  from  ])ul mo- 
nary  resonance  to  tympanitic  resonance,  instead  of  the  normal  dull 
sound. 

(9)  Amphoric  rennjumre  is  u  tympunitic  sound  with  an  added 
metallic  clanging  or  echoing  rpmlity.  It  is  ratficr  higher  in  pitch 
but  of  longer  duration  than  ordinary  tympany.  It  muy  be  imitated 
by  percussing  an  empty  vessel.  With  reference  to  its  diagnostic 
aignificance,  it  should  Im?  remembered  that  it  is  due  either  to  pneu- 
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mothora.x,  provided  tliat  the  air  is  iindtT  ii  curtain  degroe  of  tenaion 
(not  too  great),  or  to  u  cavity  (Ji  ami  L\  Fig.  141).  If  present  over 
a  cavity,  it  may  be  inferred  that  the  latter  is  at  least  24  inches  in 
diameter,  dose  under  the  parietes,  and  with  smooth,  firm  walls.  If 
amphoric  repouance  is  suspected,  a  pleximeter  and  percussion  bam- 
niLT  may  be  used,  these  iiisitruments  tending  to  develop  this  peculiar 
quality  of  sound  better  than  finger  percussion  alone,  esijecially  if 
simultaneous  auscultation  is  made.  If  due  to  pneumothorax  and 
not  to  a  cavity,  the  diseriminfitiun  may  be  made  by  noting  the  much 
greater  extent  over  which  it  is  heard  in  the  former. 

(10)  The  cracked-pot  sound  is  tympanitic,  but  has  a  superailde«l 
peculiar  hissing,  chinking  quality.  The  hissing  component  of  the 
sound  resembles  and,  indeed,  is  sometimes  due  to  an  outrush  of  air 
from  under  the  percussed  surface  through  the  upper  air  passages. 
The  chinking  element  resembles  the  sound  heard  on  tapping  a 
cracked  metal  vessel.  The  sound  as  a  whole  may  be  roughly  imi- 
tate<l  by  clasping  the  hands  loosely  together  and  striking  them  over 
the  knee.  If  the  presence  of  this  sound  is  suspected  the  percussion 
stroke  should  be  sharp  and  rather  strong,  and  the  plexor  finger, 
after  its  descent,  al!owi-d  to  rest  upon  the  pleximeter  finger,  thus 
adding  a  species  of  push  to  the  stroke.  The  patient's  mouth  should 
be  open  and  percussion  made  during  expiration. 

The  diagnostic  value  of  this  sign  is  somewhat  varied.  It  may  be 
obtaineil  from  the  chest  of  a  healthy  infant  (especially  while  crying) 
and  in  some  normal  adults.  If  occurring  (Fig.  14;^)  over  one  apex  in 
a  thin  chest  wall,  it  may  be  due  to  a  cavity  having  a  communication 
with  a  bronchus;  if  over  the  lower  half  of  one  side  of  the  chest,  to 
pneumothorax  opening  by  a  listula  into  a  bronchus,  or  communicat- 
ing with  the  external  air  by  an  opening  through  tlie  chest  wall.  It 
may  also  be  elicited  from  the  lung  above  pleural  olTusious,  and  in  the 
congestive  stage  of  piieumoniu  (Fig.  14y). 

(11)  There  are  certain  alterations  of  pitch — sound  mutation  or 
change  —  found  in  hyperresonant  percussion  notes  over  caritiee, 
which  are  detected  by  and  partly  dependent  upon  spet-ial  postural  or 
other  disposition  of  the  patient.     These  changes  are  : 

Wintrifh^s  Phfltiomftiun. — If  a  tympanitic  note  becomes  louder 
and  raised  in  pitch  when  the  patient  opens  his  mouth.  protnulcB  his 
tongue,  and  breathes  quietly,  it  is  suggestive  of  a  ciivity  having  free 
communication  with  a  bronchus.  It  can  be  simulated  by  percussing 
over  the  trachea  while  opening  and  closing  the  mouth.  It  may  be 
obtained  in  cases  of  pncuniothora.v  with  a  large  fistulous  oiiening 
into  a  bronchus.  In  both  of  these  instances  (Fig.  143)  the  percus 
sion  vibrations  over  the  cavity  a*ro  directly  transmitted  to  the  col- 


Flo.  143. — Showing  c*rtuiii  percuMion  nnd  auBcultmory  flndin)^  over  cavity  or  pneumo- 
thorax, [irovided  cac)i  communicBtes  freelj-  wit)i  u  bronchus. 

A  similar  change  of  gonnd.  normally  absent,  will  occur  when  per- 
cussing over  the  upper  Ktennim,  provided  tliat  the  tissues  lying  be- 
tween the  manubrinni  and  the  trachea  are  of  sufticiently  increased 
consistence  to  conduct  the  percussion  vibrations  to  the  tracheal  air 
column  (Hoover).  Thus,  in  lymphosarcoma  of  tlie  luediastinum, 
anenrism  of  the  ascending  arch  of  the  aorta,  and  in  some  cases  of 
pericardial  etfusion,  this  sign,  when  elicited  by  percussion  over  the 
mimubrinm,  has  been  of  much  value  in  diagnosis,  as  it  is  not  pres- 
ent in  cavity  or  consolidation  of  the  upper  Inhes,  or  in  pleura!  effu- 
Bion.  Certain  jireoautions  are  necessary.  The  chin  should  be  ele- 
vated, the  mouth  opened,  and  the  tongue  protruded.  As  this  sign 
may  be  found  at  the  end  of  inspiration  only,  the  patient  ahotild  be 
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instructed  to  inspire  deeply,  uiid  coutiuue  the  effort  bo  as  to  prt-veut 
the  instinctive  closure  of  the  glottis,  which  usuully  takes  place  when 
the  hr.'iith  is  helil  at  the  close  of  inspiration.  The  manubrium 
ghould  be  gently  pennisseil,  and  the  examiner's  ear  placed  close  to 

the  iMitieub'a  mouth.  The  metallic 
Bound  when  present  is  readily  recog- 
nised. 

Inferrupitul  Wiiitrich''K  Phenome- 
non.— If  the  chunjje  just  described 
u  present  while  the  patient  is  in 
one  position — e.  g.,  recnmbent — and 
disappears  in  another  posture — e.  g., 
erect — it  is  rare  but  reliable  evi- 
dence of  a  fluid-containing  cavity, 
the  secretion  in  one  position  occlu- 
ding, in  another  leavijig  open,  the 
communicating l>ron<'hua  (Fig.  144). 
Friedreich's  Phtnouifftoii. — Tlio 
resonance  over  a  cavity  opening  into 
a  bronchus  is  higher  in  pitch  dur- 
ing and  at  the  end  of  ijispiratiou 
than  in  expiration.  This  respira- 
tory change  is  probably  due  to  the 
inspiratory  wideuint;  of  the  glottis 
(channel  of  communication),  per- 
haps also  to  the  increased  tension 
of  the  walls  of  the  canity. 
Gerhardt's  Phenomenon. — If  tiie  pitch  of  the  percussion  sound 
over  a  cavity  varies  with  change  of  position,  it  is  indicative  of  a 
partly  filled  vomica,  one  diameter  of  which  is  considenibly  longer 
than  the  others.  It  is  a  very  infrequent  iiiiding,  but  is  good  proof 
of  a  cavity.  The  change  in  pitch  is  due  to  the  alteration  in  the 
shape  of  the  air-containing  part  of  the  cavity  caused  by  the  mobility 
of  the  fluid.  When  the  long  diameter  of  the  cavity  is  horizontal  the 
pitidi  is  lowest  {  Fig.  144). 

Biermer^s  Phenomenon. — In  pneumohydrothorax  the  percussion 
note  is  lower  v^•hen  the  patient  is  recumbent,  as  in  the  horizontal 
position  the  lluid  gravitates  upon  the  posterior  cheat  walls,  thus  in- 
creasing the  long  diameter  of  the  air-filled  portion  of  the  plettral 
cavity.  The  explanation  of  the  change  in  ]ntch  is  similar  to  that  of 
the  preceding  ((icrbardfs)  phenomenon. 

id)  Coin  PercussioB — This  is  employed  where  pneumothorax  is 
suspected.     The  mouthpiece  of  the  stethoscope  is  placed  upon  the 


RECUHBENT 

Fig.  144. 


AUSCULTATION'  OF    LL'.VGS 


437 


Absent  coin  (or  axviiJ 

SOUND 


back  of  the  chest  unci  an  assistant  percusses  tho  front  of  the 
chest,  using  two  cuiiis  (55  or  50  cent  pieces  {)rcfcruljly),  one  as  a 
pleximeter,  the  edge  of  the  other  »s  a  plessor  {Fig.  145).  If  there  is 
air  in  the  pleural  eiivity,  a  sound  {bruit  irnirain)  variously  described 
as  metallic  and  echoing,  a 
distant  soft  musical  chim- 
ing, as  of  a  boll  (bell  tym- 
pany) or  a  far-off  ring 
of  a  liumnu^r  ou  anvil,  is 
heard — a  most  cluiracter- 
istic  sign. 

In  licMi  of  coin  percus;- 
iiion  the  chest  may  be 
"flicked  "  with  the  finger. 
The  fillip  is  heard  tliron'4h 
a  normal  chest  as  a  dull 
tliud  ;  through  a  pneumo- 
thorax as  a  ringing  or 
chiming  sound. 


fm. 


3 
Am. 


A«PHI>lt>C    REiMMriON 

PECTOfllLOQUV         WITH 

AMPHOniC   QUAUTV 


Present  com  (on  anvil) 

MXIND 


Fm.  U.'!. — Showinif  the  utility  of  coin  jK-roaMion.  bImi 
amplmric  rtspimtiini  unJ  iNiclnriluqiiy  over  uii 
0|K'ii  piii'Uiimtliorax. 


V.    AUSCULTATION    OF    LUNGS 

Auscultation  of  the  lungs  has  for  ita  objects  the  determination 
of  the  character  of  the  breath  sounds,  the  presence  or  ubsence  of  ad- 
ventitious sounds,  and  the  animint  and  character  of  vocal  resonance. 

(A)  Technic  of  Auscultation 

Certain  points  with  reference  to  auscultation  of  the  lungs  in  par- 
ticular may  he  stated  here. 

The  patient  should,  if  practicable,  be  examined  in  the  sitting 
posture.  If  too  ill  fi>r  this,  he  may  be  gently  turned  from  one  side 
to  the  other;  or  a  flattened,  disklike  chest  piece  (sjimi)  may  be 
used  for  the  back.  In  diseases  of  the  lung  which  confine  the  pa- 
tient to  bed  and  require  more  or  less  frequent  exannnations  of  the 
back  (e.  g.,  pneumonia),  it  is  a  great  convenience  lo  have  the  night- 
dress put  on  wrong  side  forward,  or  slit  down  the  back. 

In  the  majority  of  eases  it  is  necessary  to  direct  the  patient  how 
to  breathe,  as  it  is  of  great  importance  that  the  respirations  (?honld 
be  deep,  regular,  quiet,  and  not  too  rapid,  so  far  as  such  qualities 
can  be  voluntarily  secured.  If  the  respirations  are  shallow,  valuable 
evidence,  such  as  distant  bronchijil  breathing,  fine  niles,  etc.,  may  be 
overlooked.  If  irregular,  noisy,  and  rapid,  it  is  difTicult  to  make 
certain  fine  discriniinalious  which  are  desirable.  The  desired  end  is 
most  conveniently  aecnmplished  1>y  a  personal  demonstration  on  tho 
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part  of  the.  examiner.  It  is  also  desirable,  when  possible,  to  cause  a 
tt^inporary  cessatiou  of  moiiniufr,  g^ruutiiifi,  nr  noicies  in  the  pharyux 
or  naros ;  or,  if  tliia  be  imprafticjiblc,  to  guard  against  mistaking  such 
sounds  for  tliose  of  JJitrutlioracic  origin. 

(B)  Varieties  and  Characteristics  of  the  Xormal 
Breath  Sounds 

There  are  three  kinds  of  breath  sounds  which  are  heard  normally 
in  certain  ])art8  of  the  chest,  but  if  found  over  other  portions  are  in- 
dicative of  ihsoase.  Two  of  these  are  types,  the  third  is  a  combini»- 
tion  of  the  other  two — bronchial,  vesicular,  and  hrunchtt-vemcular. 

(!)  Bronchial  Breathing.— If  the  stcthoseojie  is  plaeed  over  the 
trachvii,  just  ubuve  the  suprasternal  notch,  two  sounds  are  }ieard,one 
during  insjiiration,  the  other  during  expiration,  separatetl  by  a  dis- 
tinct pause  or  Hilenoo,  just  previous  to  llie  end  of  in.spiration.  Tliey 
are  of  pnirtically  eipuil  length,  and  if  any  ditl'erenee  exists  it  is  usu- 
ally that  the  expiratory  element  is  the  longer.  The  (quality  of  both 
sounds  is  that  which  is  descriptively  termed  blowing,  tubular,  Iiollow, 
or  bronchia] ;  the  pitch  of  both  is  higher  than  that  of  vesicular  res- 
piration. The  expiratory  element  is  more  intense  and  frequently  of 
iiigber  pitch  than  the  inspiratory  sound. 

This  breath  sound  is  caused  by  the  air,  which,  when  passing 
through  the  chink  of  ihe  glottis,  is  thrown  into  rotary  eddies,  and 
imparts  its  motion  to  the  air  colunnis  in  the  trachea  ami  lirunehi. 
It  may  be  imitated  by  placing  the  mouth  and  tongue  in  position  to 
sound  the  soft  Geniian  rh.  and  expiring  slowly. 

(2)  Vesicular  Breathing. — If  one  listens  to  the  Itreathing  over  a 
portion  of  the  lung  which  lies  some  distance  away  from  the  trachea 
anfl  larger  bronchi — e.  g.,  iu  the  axillary  or  infrascajiular  spaces — a 
Bouiul  will  be  heard,  the  character  of  which  is  variously  described  as 
soft,  breezy,  sighing,  or  resembling  the  rustling  of  leaves  in  a  gentle 
wind — vesicular  respiration.  This  sound  is  audible  during  the  whole 
of  inspiration,  and  is  immediately  followed,  without  an  interval  of 
silence  unless  the  breath  is  held,  by  a  short  cxpiratorj'  sound.  The 
inspiratory  element  is  moderately  intense,  low  in  ]iitch,  possesses  the 
true  breezy,  vesicular  quality,  and  is  3  tiniea  the  length  of  the  ex- 
piratory element;  while  the  expiration,  which  maybe  inaudible,  is 
less  intense,  somewhat  lower  in  pitch,  has  a  .slight  bbiwing  as  well  as 
rustling  quality,  and  is  only  one  third  as  long  as  the  sound  of  inspi- 
ration. To  avoid  confusion  it  may  lie  recalled  that  the  tnornneriin  of 
inspiration  and  expiration  are  to  each  other  in  point  of  duration  as  5 
to  0  respectively,  while  the  muudu  of  (vesicular)  respiration  stand  in 
the  ratio  of  3  to  1.     Vesicular  breathing  may  be  imitatc<l  by  ])lacing 
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the  lips  and  teeth  in  positiun  to  articulate  the  letter/,  ami  then  in- 
spiring slowly  ami  steiidily. 

The  exact  mode  of  origin  of  tlie  vesiculiir  sound  is  still  somewhat 
uncertain.  By  one  hypothesis  it  is  conceived  to  arise  from  the  j)as8- 
age  of  air  into  and  out  ot  the  infundihuU  and  alveoli ;  by  the  other  it 
is  considered  to  be  the  sound  of  broniJiiai  hreathinij  originating  in 
the  trachea  and  larger  bronchi,  transmitted  to  the  surfiice  and  modi- 
fied by  passing  through  the  spongy  vesicular  lung  tissue,  eertuin 
acoustic  elements  of  the  sound  having  been  ubsorlx'<l  or  dissi]iated  in 
transit.  Without  question  the  latter  hypothesis  Ix'st  explains  the 
modifications  of  the  breath  sounds  which  arc  heanl  in  disease.  Thus 
bronchial  breathing  is  he^nrd  over  a  consolidated  portion  of  the  lung, 
because  the  mitigating  ellcet  of  tlie  sjiongy  lung  tissue  is  abolished, 
and  the  tracheo-bronebial  breath  sounds  are  transmitted  with  little 
or  no  restraint  through  the  well- 
conducting  solid  lung.  While 
the  major  portion  of  vesicular 
breathing  is  unquestionably  a 
modification  of  the  tracheo- 
bronchial sound,  it  is  possible 
that  a  minor  portion  nuiy  be  con- 
ceded to  arise  from  the  entrance 
and  exit  of  air  into  and  from  the 
terminal  bronchioles  and  alveoli. 

(.3)  Broncho-vesicular  Breath- 
ing.— This  is  a  form  of  breatli- 
ing  which  is  neitlier  distinctly 
bronchial  nor  distinctly  vesicular 
in  its  characteristics,  ami  is 
therefore  sometimes  spoken  of 
as  "indetermiinite."  It  m;iy  be 
heard  in  tlie  healthy  chest  over 
the  lower  portion  of  the  manu- 
briooi,  and  over  the  interscapu- 
lar regions  at  the  level  of  the  3d 
dorsal  vertebra  —  i.  e.,  over  por- 
tions of  the  cheat  where  the  lar- 
ger bronchi  are  witbiti  auscul- 
tating distance,  but  a  certain, 
not  great,  thickness  of  spongy 
lung  intervenes  between  the  ear 
and  the  main  bronchi,  thus  affording  a  breath  sound  Mrith  com- 
mingled brunchial  and  vesicular  characters. 
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It  is  necessary  not  only  to  become  tliorouglily  familiar  with  these 
three  varieties  of  breathing,  and  the  special  charapters  which  serve 
to  differentiate  oiiv  from  t\w  other,  hut  to  know  as  well  in  what  parts 
of  the  chest  they  may  norniuHy  bu  lii-ard.  In  many  cases  of  pulmo- 
nary disease  the  principal  and  important  pliysical  sign  consists  in 
finding  one  kind  of  breath  sound  in  a  plat^e  where  another  variety 
should  nornialiy  exist — e.  g.,  brouchial,  instead  of  vesicular,  respira- 
tion over  an  infraclavicular  space.  It  should  be  remembered,  there- 
fore, that  in  the  normal  individual  vesicular  respiration  should  be 
found  in  all  ])art!5  of  the  chest,  except  over  and  in  the  close  neigh- 
bourhood of  the  trudiea  and  the  main  and  larger  bronchial  tubes. 

Consequently  (see  Fig.  141'),  anteriorhf,  bronchial  breathing  is 
found  in  the  anterior  (and  autero-lateral)  portions  of  the  neck,  from 

larynx  down  to  the  supra- 
sternal notch  and  over 
the  upper  portion  of  the 
manubrium.  Broncho- 
vesicular  respiration  is 
normal  over  the  lower 
jtortion  of  the  manubri- 
um, and  over  the  right 
and  left  sternal  edges 
at  the  same  level.  The 
breatliing  in  the  right  in- 
fraclavicular space  is  nor- 
mally somewhat  harsher 
and  the  expiration  more 
prolonged  than  in  the 
corresponding  left  space, 
because  of  the  greater 
size  and  liiglier  origin  of 
the  large  bronchus  going 
to  the  right  upper  lobe. 
Pos/priorlif  (Fig.  147), 
bronchia]  respiration  ex- 
ists over  the  lower  two 
or  three  cervical  verte- 
bra? ;  broncho-vesicular  breathing  bclnw  tlie  vertebra  proniinen.'^  as 
far  down  as  the  3d  or  4th  dorsal,  and  for  a  short  distance  to  right 
and  left  of  the  spine  at  this  level,  more  marked  on  the  right 
side. 

Tlie  vesicular  Itreathing  over  the  remainder  of  the  chest  does  not 
vary  in  quality,  but  does  vary  in  intensity,  according  to  the  thickness 


dots)  ami  broncho- vesiciilur  (siimlJ   Jet*)  rpsjiirn- 
tion  posteriorly. 
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of  I  he  chest  wall  (pectoral  muscles,  mammary  glaiul,  scapula) ;  and  the 
amount  of  lung  substance  underlying  the  point  of  auscultation  (small 
amoant  at  apices  and  over  the  thin  lower,  especially  anterior,  borders). 

(C)  The  Breath  Sounds  in  Disease 

In  all  cases  the  examiner  should  carefully  note  at  each  point  the 
rrldtit^e  length  of  inspiration  and  expiration  after  having  distin- 
guished them  ;  and  the  c/inrar/er,  wlu'ther  soft  and  vesicular,  harsh, 
blowing,  ur  uncertain,  both  of  inspiration  and  expiration  (Fig.  14s>. 

(n)  Bronchial  Breathing. — In  the  mujoritj  of  cases  bronchial 
breathing  signifies  consolidation  (exudate,  conipressioTi)  of  the  lung, 
the  solidified  tissue  acting  as  an  ex'jcUeut  transmitter  of  the  breath 
sounds  {ft.  Fig.  US);  in  other  cases  a  large  cavity  having  free  com- 
munication with  a  bronchus  is  responsible  (.1  and  B,  Fig.  148). 
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Via,  lis. — ScIictnnUo  i.liafn'iini  of  Ui«  variotics  of  brcothlng  unJ  vwrI  ri'soiiiinoe  in  diferuie. 

Bronchial  respiration  in  diseased  conditions  varies  in  pitch  and 
to  some  extent  in  quality.  If  the  sound  is  transmitted  directly  from 
the  larger  bronchi  by  consnlidution  or  cavities  it  is  low  pitched^  and 
may  have  the  qualities  known  ns  cavemous  or  amphoric.  On  the 
other  hand,  if  it  arises  from  consolidation  around  the  medium  and 
smaller  tubes,  it  is  high  pitched  and  whiffing,  as  in  pneumonia  involv- 
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ing  the  bases  of  the  lungs.  A  jjractical  point  to  be  remembered  is 
that  bronchiul  breathing  mHy  be  present  and  yi-t  not  heard,  unless 
the  patiiait  tukus  u  full  and  deep  breath,  a  prt'i-iuition  which  should 
never  he  omitted.  The  clinit^iil  varieties  and  siguiticance  of  this 
form  of  breathing  are  as  follows  : 

(1)  If  iieard  at  tlie  fxijte  of  the  lung,  it  signifies  most  commonly 
pneumonia,  exreptionally  tuberculosis;  at  tlie  «/>w,  tuberculosis,  or 
(above  the  level  of  the  lluid)  eompressfion  of  the  lung  by  pleural  effu- 
sion, less  frequently  pneumonia.  Much  more  rarely  it  results  from 
gangrene,  beginning  abscess,  a  septic  or  non-septic  infarction,  or 
compression  of  the  lung  by  aneurism  or  tumour. 

(?)  In  certain  cases  fh'^'ta/tf  bronchial  breathing  is  beard — i.  e., 
the  sound  does  not  appear  to  emanate  from  the  surface  of  the  chest 
In  such  a  case  one  must  endeavour  further  to  determine  whether  it 
is  a  pure  but  far-away  bronchial  respiration, 
or  whether  it  is  mixed  with  a  vesicular  ele- 
ment (broncho-vesicuhir  respiration).  If  dis- 
tant but  pure  bronciiinl  lircathiiig  is  heard 
(especially  at  the  base),  there  is  probably  a 
large  pleural  effusion  present  (Fig.  149),  and 
corroborative  evidence 
(tJisplacement  of  the 
apex  beat,  characteristic 
history)  must  be  sought 
Such  cases  are  not  un- 
common,and  exploratory 
puncture,  especially  in 
children,  may  be  required 
to  make  the  discrimina- 
tion between  (had  and  consolidation.  Similar  breathing  may  be 
heard  if  effusion  and  consolidation  coexist  (//,  Fig.  148).  If  the 
breathing  is  vesicular  as  well  as  brouciual,  there  is  probably  a  deep 
lying  consolidated  area — e.g.,  a  central  pneumonia,  with  spongy  lung 
tissue  intervening  between  it  and  the  ohest  wall  (£",  Fig.  14s). 

(3)  Low-pitched  bronchial  respiration,  witli  a  notably  hollow 
quality,  constitutes  amphoric  breathing.  It  may  be  imitated  by 
blowing  partly  into,  partly  across,  the  mouth  of  an  empty  bottle. 
Not  infrequently  cavernous  is  mistaken  for  amphoric  breathing, 
The  latter  can  be  said  to  exist  only  when  the  peculiar  musical,  hoi 
low  intonation  is  present. 

Amphoric  respiration  is  never  fonnd  in  the  normal  chest,  and 
when  discovered  indicates  one  of  two  things :  a  superficial  cavity 
with  smooth,  tirm  walls,  communicating  with  a  bronchus  (J,  Fig 
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148)  ;  or  an  opt^n  piieomotliorax — i.  i'.,  one  in  whioh  there  ia  a  large 
putent  brouchiul  fistula  (Fig.  143,  also  A,  Fig.  145).  The  pitch  of 
this  variety  of  breathing  varies  with  the  size  of  the  cavity. 

(5)  The  absence  of  bronchial  breathing,  when  it  might  reason- 
ably be  expected,  or  its  ratlier  abrupt  »lisappearaiu'0  when  provionsly 
found,  may  be  due  to  the  plugging  of  a  large  bronchus  leading  to 
the  con'solidated  area,  thus  preventing  the  tranannssion  of  the  sound 
from  the  trachea,  and  coughing  may  make  it  manifest  (/^,  Fig.  148). 
The  filling  uj)  of  a  cavity  with  secretion  may  alioHsh  cavernous  or 
amphoric  breathing,  which  will  return  when  the  tluid  is  raised  and 
expectorated. 

(b)  Broncho-vesicular  Breathing.— One  of  the  common  mistakes 
of  the  phy.sical  diagiiosstician  in  his  days  of  pupilage  is  to  call  broii- 
cho-vesicnlar  "  bronchial  "  breathing.  There  are,  indeed,  so  many 
variations  between  pure  bronchial  and  jinre  vesicular  respiration  in 
diseased  conditions  tliat  «urh  au  error  is  excusahle,  an<i  the  altenuitive 
names, "  indeterminate  "  or  "  transition  "  breathing,  are  well  deserved. 
The  terra  is  applied  to  a  lireuth  souml  of  which  either  iuspiration  or 
expiration  lias  mure  or  less  of  the  luirsli,  blowing  hrouidiial  ((uality, 
with  an  expiration  usually  as  long,  rarely  longer,  often  shorter,  than 
the  inspiratioit ;  or,  as  nearly  us  can  be  judged,  midway  between 
bronchial  and  vesicular. 

Broncho-vesicular  respiration  is  in  general  indiiative  of  the  same 
pathological  condition;*,  but  of  lesser  anmunt  and  degree,  us  broncliial 
breathing — i.  e.,  partial  consolidations,  small  patches  of  solid  or  col- 
lapsed lung,  or  consoli«lutio!is  overlaid  by  unalTectcd  lung  (see  {2) 
under  (a)  precetUng,  also  E  and  /',  Fig.  14.s).  If  harsh  bronch<»- 
vesicular  respiration,  with  prolonged  e.xpiration,  is  heard  perma- 
nently at  one  apex,  especially  the  left,  it  is  very  significant  of 
tuberculosis.  With  reference  to  this  form  of  breathing  it  must 
be  confessed  that  at  times  one  may  remain  doubtful  as  to  its 
exact  meaning. 

((•)  Vesicular  Breathing.— While  retaining  its  characteristic  quali- 
ties, vesicular  respiration  presents  certain  variations  of  diagnostic  im- 
portance.    It  may  he — 

(I)  iVml-  i/r  Absent,— hi  old  ])ergons  the  vesicular  breathing  is 
normally  of  slight  intensity  (.-ienile  respiration),  so  also  in  some 
younger  individuals  when  breathing  quietly.  The  respinitory  nnir- 
mur  is  weak  in  emphysema,  as  the  air  cells  are  permanently  uiucli 
distended,  compiiratively  little  air  enters,  and  conduction  of  the 
tracheal  sound  is  impaired.  Weakness  may  be  duo  also  to  fat  chest 
walls,  thickened  or  adherent  pleura,  and  a  moderate  pleural  effusion. 
Absence  or  weakness  of  vesicular  breathing  may  be  found  over  the 
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area  of  lung  supplied  by  an  obstructed  bronchus  (foreign  body,  pres- 
sure, or  secretion,  C,  Fig.  148) ;  over  a  closed  pneumothorax  (one 
not  communicating  with  a  bronchus) ;  over  large  pleural  effusions 
(Fig.  149),  in  which  case  either  the  relaxed  lung  fails  to  vibrate,  or 
the  fluid  acts  under  such  circumstances  as  a  poor  transmitter  of 
sound ;  over  portions  of  a  fibroid  lung ;  and  sometimes  over  the 
earliest  state  of  a  tuberculous  apex. 

(2)  Increased  or  Puerile. — Loud  vesicular  breathing  is  normal  in 
infants  and  children,  diminishing  in  intensity  up  to  the  age  of  12 
years.  It  is  sometimes  confounded  with  bronchial  respiration  by  the 
inexperienced  auscultator,  and  closely  resembles  broncho-vesicular 
breathing ;  but  no  matter  how  intense  and  apparently  harsh  it  may 
be,  the  normal  ratio  between  the  length  of  inspiration  and  expira- 
tion is  retained.  In  the  adult  the  respiration  over  the  right  infra- 
clavicular space  and  apex  normally  approaches  this  type.  It  is  heard 
in  many  cases  of  dyspnoea,  especially  from  cardiac  causes,  because  of 
the  increased  vigour  of  the  respiratory  movements.  Puerile  breathing 
over  one  lung  is  usually  compensatory  for  disease  of  the  other  lung 
(extensive  consolidation,  effusion,  or  congestion),  or  in  a  portion  of 
one  lung  for  disease  in  the  remainder  of  the  same  lung. 

(3)  Harsh  or  Prolo7iged  Expiration. — Under  this  name  are  in- 
cluded certain  forms  of  vesicular  respiration  which  differ  from  the 
type  by  having  an  unusually  harsh  or  prolonged  expiration.  When 
it  is  heard  over  both  sides  of  the  chest,  and  is  rather  soft  and  low- 
pitched,  it  is  usually  due  to  asthma  or  emphysema  with  bronchitis. 
The  most  important  diagnostic  occurrence  of  prolonged  expiration, 
especially  if  high  pitched,  is  its  discovery  over  an  apex  of  the  lung 
as  an  early  sign  of  tuberculosis.  When  found  over  the  left  apex  it  is 
very  significant  of  disease ;  but  at  the  right  apex,  in  the  absence  of 
other  signs  (rilles,  elevated  temperature,  etc.),  its  diagnostic  value  is 
by  comparison  slight,  because  of  the  normal  existence  at  that  point 
of  puerile  or  moderately  broncho-vesicular  breathing. 

(4)  Cog-wheel  Breathing. — Jerky,  wavy,  or  interrupted  breathing — 
vesicular  respiration,  with  short,  irregular  intermissions,  especially  dur- 
ing inspiration — is  by  itself  of  little  diagnostic  value.  It  is  observed 
in  healthy  but  nervous  individuals,  and  is  due  in  this  case  to  the  lack 
of  smooth  muscular  respiratory  action.  In  disease  it  is  caused  either 
by  the  air  forcing  its  way  by  a  series  of  efforts  through  the  small 
bronchioles,  the  air  column  being  broken  and  delayed  by  tenacious 
mucus,  or  by  the  expansion  of  different  lobules  at  different  times — 
for  the  same  reasons— or  by  both.  It  may  be  confused  with  the  car- 
dio-pulmonary  whiff  due  to  rapid  and  excited  action  of  the  heart. 
The  conditions  for  its  production  are  present  in  early  and  late  phthisis. 
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(D)  The  Voice  Sounds  in  Health  and  Disease 

Having  applied  the  stethosropo,  if  the  patient  is  asked  to  speak 
aloud  with  his  face  turned  away  from  the  examiner,  a  buzzing  noise 
without  any  semblance  of  articulate  sounds  is  perceived.  It  varies  in 
intensity  according  to  the  loudness  and  depth  of  the  suhject's  voice, 
and,  following  a  suggestion  by  Rainy,  seems  to  originate  at  the  sur- 
face of  the  chest.  The  nearer  the  stethoscope  is  placed  over  the 
main  bronchi,  the  more  decided  is  the  buzzing  sound — the  vocal 
resonance.  Consequently,  it  is  weJl  marked  over  the  right  upper 
chest.  Just  as  the  vocal  fremitus  consists  of  the  vocal  vibrations 
transmitted  from  the  laryux  through  t)ie  traehco-broncliial  air  col- 
umns and  the  substancf  of  the  lung  to  the  chest  wall,  so  the  voca! 
resonance  consists  of  the  same  vibrations  appreciated  by  the  sense  of 
hearing,  and  it  varies  in  intensity  under  similar  conditions.  The 
variations  in  vocal  resouaucu  and  tlunr  signififanee  arc  a.^  f«)llows: 

(1)  Lessened  or  Absent  Vocal  Resonance.— If  the  t^^llnd  is  indis- 
tinct, and  seems  to  come  from  a  point  more  or  less  below  the  surface 
of  the  chest,  or  no  vibration  whatever  is  perceived,  one  may  infer 
tliat  there  is  a  plcnrnl  effusion  (Fig.  140),  thickening  of  the  pleura, 
or  obstruction  uf  a  large  broucbus  by  pressure  or  ii  mueoua  plug 
(6' and  />,  Kig.  14H).     It  is  also  weakened  in  emphysema. 

{'2)  Increased  Vocal  Resonance.  — If  the  sound  is  insistent,  and 
appears  to  be  produLCil  nut  fur  from  the  e.\anuner's  ear,  the  voial 
resonance  is  iucreased.  If  the  increase  is  very  well  marked  it  is 
bronrhophnntj.  Its  most  ctininion  cause  is  consrdidatiou  of  the  lung 
in  ihe  neighbourlioiMl  nf  tlie  larger  or  medium  broudii  (A',  /',  and  0, 
P'ig.  148).  The  causes  of  increased  vocal  fremitus  (page  A'i'i)  are  also 
the  causes  of  brnnctinphony. 

(3)  Pectoriloquy. — If  tlie  sounds  become  articulate,  the  uttered 
words  being  apparently  spuken  directly  into  one's  ear,  it  is.  pecturil- 
0(/iiy,  and  denotes  either  a  con.'^olidation  connecting  a  largo  bronchus 
with  the  chest  wall,  and  acting  as  an  unusually  perfect  conductor 
{(t\  Fig.  14><);  the  presence  uf  a  cavity  hitving  a  free  comnmnication 
with  a  bronchus  (Fig.  143,  also  .1,  Fig.  148);  an  open  pueumothora.x, 
one  having  free  communication  with  a  bronehus  (Fig,  143);  or,  more 
rarel>',  is  observed  over  the  eoni pressed  hing  above  a  large  pleural 
effusion  (Fig.  143).  When  pectorilo'juy  is  extremely  distinct  it  is 
fairly  reliable  evidence  of  a  cavity. 

(4)  Whispering  Pectoriloquy.— If,  instead  of  speaking  abnul,  the 
patient  is  re([uired  to  wbisjier,  nothing  but  a  slight,  distant  expira- 
tory whiff  is  heard  in  the  normal  lung  with  each  syllable  of  the  whis- 
pered words.     But  when  the  conditions  which  cau.se  bronchophony 
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nnd  pectoriloquy  arc  prosoiit,  tlio  whifling  sound  is  nearer  and  more 
distinct,  according  to  tlic  increase  in  the  conductivity  of  the  lung; 
:iih1  if  the  conductivity  is  perfect,  or  a  cavity  exists,  the  words  them- 
selves are  heard  with  curious  distinctness  and  Lilliputian  dimen- 
sions. The  use  of  the  whispered  voice  is  a  much  more  accurate  and 
discrimiimtinjr  method  of  cstiniatiiiij  the  state  of  the  vo<-ul  reso- 
nance, than  to  have  the  patient  spvak  aloud.  Us  employment  should 
be  routine. 

Here  may  he  mentioned  "  BttreUrs  »iijn  " — i.  c,  that  the  whispered 
voice  is  transmitted  readily  and  distinctly  through  a  j)leural  etTusion, 
provided  the  fluid  is  serous;  while  if  the  effusion  is  purulent  and 
tlierefore  denser,  the  whispered  voice  is  not  transmitted,  thereby 
permitting  a  uiffcrential  diagnosis  between  n  simple  .'icrous  pleurisy 
and  an  empyema.  It  is  a  sign  wliich  is  unqnestioniibly  of  some 
service,  but  if  the  serous  effusion  is  largo  the  wliirtper  may  fail  of 
transmissinn, 

(.'»}  E^ophony.— Wlien  the  voice  has  a  pecnliur  nasal,  tremulous, 
or  f|Haveriiig  intonation,  resembling  somewhat  the  bleating  of  a  goat, 
it  is  termed  egopliony.  It  ia  heard  at  and  just  below  the  upper  limit 
of  moderate  pleural  effusions,  and  is  usually  best  perceived  at  the 
angle  of  the  scapula,  or  the  space  between  the  angle  and  the  poste- 
rior axillary  line.  No  very  satisfactory  explanation  of  the  mechan- 
ism of  its  causation  has  as  yet  been  offered.  It  is  variously  attributed 
to  collHp.se  of  the  bronchial  tubes  or  to  the  interception  by  the  effu- 
sion of  the  fundamental  tones  of  the  voice,  the  overtones  remaining. 

(ti)  Amphoric  Voeal  Resonance.— The  voice  has  a  metallic  echoing 
qtuility  iu  pueuniutiior  i.y,  similar  in  all  respects  to  the  breath  sounds 
under  the  same  circumstaiues. 


■ 


(E)  Adventitious   Sounds   or  Accompanunents 

In  normal  lungs  nntliing  is  heard  but  the  breath  sounds,  but  in 
diseased  conditions  various  additional  Hounds  m-»y  Iw  perceived, 
which  originate  cither  in  the  lungs  or  the  pleura — as  follows: 

{<i)  Rfiles. — This  is  the  generic  name  given  to  adventitious  sounds 
produced  either  in  the  bronchial  tubes  or  the  air  cells.  Rales  are 
divided,  according  to  the  impression  made  upon  the  mind  of  the  ob- 
server, into  tlr;i  and  moinl  (Fig-  l-">0). 

( 1 )  f)nj  RiUen  { Ii/ionchi^.—Thesv  are  whistling,  squeaking  sounds 
caused  by  the  passage  of  air  through  bronchial  tubes  which  are  partly 
occluded  by  swelling  of  the  mucosa,  or  by  .''pasm,  or  a  lining  of  tough, 
viscid  mucus.  If  high  pitched,  whistling,  and  heard  in  greatest 
abundance  toward  tlie  end  of  inspiration,  they  are  called  small  or 
sibilant  riUee,  and  originate  in  the  smaller  tubes.    If  low  pitched  and 


Fio.  150. — Advent'ttioim  riwpirHtory  Hoanda  or  uccoiiipiiniinenUi, 

In  many  cuses,  especially  in  children,  sonorous  rdles  may  bo  heard  at 
a  di^tiUicc,  and  arc  roailily  palpnblo  by  the  hand  upon  the  chest. 
These  rales  are  sigiiifleaut  of  bronchitiB  in  the  early  stage  when 
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tJie  broiKjIiitil  mucosa  ia  congeatod  ami  swollen,  with  perhaps  a  email 
amount  of  thick  secretion;  are  heard  abundantly  and  typically  in 
l)ron<hi!il  astlima.  ("nest  nf  kittens");  and  isolated  sonorous  niles 
arc  frequently  found  in  })ulniomi.ry  phthisis,  due  to  the  {>iirtial  block- 
ing of  a  bronchus  by  a  plug  of  tenacious  muco-pns. 

(2)  Moist  lidlfn. — Crepitations  or  moist  nllos  ure  produced  either 
by  the  expansion  of  previously  closed  alveoli,  or  the  passage  of  air 
through  fluid  in  the  bronchi  or  in  a  cavity.  Some  crepitations  origi- 
nate in  the  pleural  sacs.  Moist  rAles  vary  in  size  and  character,  ac- 
cording to  the  calibre  of  the  tube  or  the  dimensions  and  nature  of 
the  cavity  iu  which  they  are  created.  The  absence  of  niles  can  not 
be  ailirmed  until  after  deep  inspiration  or  the  act  of  coughing. 

The  nrjii/oif  nilr  is  the  finest  of  all  n'des,  and,  although  classiBed 
as  moist,  posses-ses  a  dry  quality.  It  may  be  imitated  by  rubbing  a 
lock  of  the  hair  just  above  the  ear  between  the  thumb  and  fore- 
finger. It  is  caused  in  many  instances  by  the  separation  of  the  walls 
of  the  iilveoli  and  terminal  brotiehioles  previously  collapsed  or  ad- 
herent from  the  presence  of  exudate  or  Huid.  It  is  heard  typically 
as  a  Bhower  of  fine  crepitations  toward  the  end  of  inspiration.  This 
nile  was  formerly  considered  to  be  pathognnmouii'  of  pneumonia; 
but,  while  it  is  a  very  characteristic  finding  in  the  first  stage  of  this 
disease,  it  is  heard  also  in  pulmonary  oedema,  hemorrhagic  iufarction, 
and  localized  atelectasis.  Mixed  with  larger  crepitations  it  maybe 
iicard,  during  a  deep  inspiration,  over  the  apices^  in  timse  who  habit- 
ually uiiderinllatc  the  lungs;  over  the  bases,  in  those  who  have  been 
lying  fur  some  time  in  the  dorsal  position,  especially  during  the 
course  of  an  exhausting  cliseasi?. 

It  is  further  to  be  noted  that  a  fine  pleural  friction  may  simulate 
the  crepitant  nile  so  closely  that  the  two  are  indistinguisluible  by  the 
ear,  and  the  discrimination  must  be  made  by  the  preponderance  of 
the  associate*!  symptoms  and  signs.  Indeed,  it  is  a  question  whether 
the  crepitant  rale  should  not  be  defined  as  a  fine  crepitation  of  a  dry 
quality  produced  either  in  the  air  cells  or  the  pleura. 

The  /!"hc  moist  or  Kubrrcpiliint  nile  is  next  in  size  to  the  crepitant, 
and  originates  iu  thesmail  bronchi.  It  is  heard  both  during  inspira- 
tion and  cx(>iratiou.  Rales  of  this  character  indicate  the  presence  of 
fiuid,  and  are  therefore  suggestive  of  bronchitis  in  the  stage  of  secre- 
tion (moist  replacing  dry  rales),  pulmonary  o'dcma,  or  hemorrhage 
into  the  tubes.  They  are  heard  temporarily  during  deep  inspiration 
in  disused  or  atelectatic  portions  of  the  lung,  disappearing  after  a  half 
dozen  respirations;  in  tlie  hiter  stages  of  pneumonia  (r«7p  ndu/); 
and  around  the  borders  of  patches  or  areas  of  consolidation  from  any 
cause.     A  number  of  small,  moist  "  crackling"  rales  at  one  apex  is 
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very  significant  of  Logimiing  plithjgis.  A  few  moist  Fillea  at  the  base 
of  the  lungs  usiuilly  hidicuto  tiligiit  cedema,  hypuslutic-  congestion,  or 
disuse  of  the  lungs. 

Coarse,  large,  or  "  murous  "  roles,  existing  during  inspiration,  ex- 
piration, or  both,  originate  in  tlie  larger  bronehi,  uiul  arise  from  the 
same  causes  us  do  fine  or  subcrepitiint  rules.  Liirge  nUes  of  a  gur- 
gling or  bubbling  character  may  lie  due  to  the  iutciTupted  passage  of 
air  through  a  considerable  amount  of  fluid  in  a  cavity  or  a  largo 
bronchus,  and  are  best  developed  l>y  coughing  or  forced  breathing. 
They  are  most  commonly  heard  in  the  softening  stage  of  phthisis, 
more  rarely  in  bronchitis  with  profuse  secretion  and  bronchiectases. 

Uingiiig  or  miiaUic  rales  derive  their  pcculiiir  cluiraeter  from  the 
'acouslie  i)ruperlies  (due  to  size,  shape,  character  of  walls,  contents) 
of  the  cavities  or  tubes  in  which  they  origiuate.  Such  ritles  are  usu- 
ally found  over  the  u]ipcr  half  of  the  lungs  in  ronjunetion  with  am- 
phoric respiration  and  pereussiun  note,  and  accordingly  dcnole  cavi- 
ties, consolidation  around  large  bronchi,  or  compressed  lung. 

A  single  motallie  rale  {nu'tallic  tinkliiuj),  occnrriiig  perhaps  in  a 
series  of  3  or  4,  after  ooitghing  or  deep  reE;]iira{ioii,  is  due  lo  pncu- 
mohydrothorax.  rarely  to  a  large,  partly  filled  cavity.  It  sounds  like 
and,  indeeil,  is  the  falling  of  a  drop  of  llnid  from  the  surface  of 
the  lung  upon  the  surface  of  lluid  in  the  J^leural  cavity  (Fig.  lot)). 
It  has  been  compared  to  the  dnvjipiiig  of  water  into  a  cistern,  and 
derives  its  peculiar  characteristics  from  the  resonating  fjualitics  of 
the  air-containing  space. 

It  is  sometimes  ditfieult  to  decide  whether  a  given  sound  is  a  fine 
moist  rale  or  a  fine  friction  sound.  It  will  aid  in  the  discriuiiuutiou 
to  remember  that  niles  may  be  caused  to  disappear  by  coughing  (re- 
moval of  lluiil  from  the  tube);  that  they  are  less  suiierficial  ;  not 
strictly  localized  ;  are  heard  mainly  during  inspiration;  and  have  a 
moist  rpiality. 

Two  other  clinica!  points  may  here  be  noted.  First,  that  when 
bronchitis,  ajsthnui,  and  pleural  effusion  coexist,  the  rales  may  be  so 
numerous  and  plainly  heard  that  the  presence  of  the  effusion  may 
readily  be  overlooked.  In  a  personal  case  of  this  kind  the  lessened 
resonance  and  the  ilisplaced  heart  led  to  a  correct  diagnosis,  and 
aspiration  took  away  HO  oz.  of  fluid.  Second,  that  if  the  temperature 
is  elevated  and  the  patient  evidently  quite  ill,  while  the  whole  chest 
is  filled  with  nuniernns  fine  and  ctuirse,  dry  and  moist  rales,  so  abun- 
dant as  utterly  to  o1>seure  the  breath  sounds,  a  diagnosis  of  broncho- 
pneumonia may  safely  l>e  made. 

(b)  Succussion  Sounds.— If,  when  the  upper  part  of  the  body  ia 
somewhat  vigorously  shaken  from  side  to  side,  a  metallic  splashing 
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sonnd  is  heard,  audible  at  a  distanc;,  it  is  almost  certain  evidence  of 
the  presence  of  air  and  fluid  in  the  pleural  cavity  (Fig.  160).  A 
similar  sound  originating  in  the  stomach  or  colon  may  be  a  source 
of  error.  Very  exceptionally  it  is  duo  to  a  large,  partly  filled  lung 
cavity. 

(c)  Friction  Sounds.  —  Sounds  variously  described  as  rubbing, 
creaking,  grating,  rasping,  crepitating,  or  leathery  are  due  to  the 
friction  of  apposed  inflamed  and  fibrin-coated  pleural  surfaces.  If 
the  pleural  surfaces  aro  subsequently  separated  by  effusion  the  sounds 
disappear,  and  may  return  when  the  fluid  is  absorbed.  Friction 
sounds  are  superficial — i.  e.,  give  an  impression  of  nearness  to  the 
ear ;  are  quite  strictly  localized  and  do  not  tend  to  shift  their  posi- 
tion ;  are  not  removed  or  perceptibly  modified  by  cough  or  forced 
respiration ;  can  sometimes  be  intensified  by  pressure  with  the  steth- 
oscope, which  is  painful ;  are  heard  especially  during  inspiration ; 
may  continue  during  expiration ;  and  at  times  become  palpable  (fric- 
tion fremitus).  Friction  sounds,  according  to  the  impression  made 
upon  the  observer,  may  also  be  classified  as  fine,  medium,  and  coarse. 
The  finer  frictions  may  very  closely  simulate  the  small  or  crepitant 
nlle,  but  the  points  noted  in  the  preceding  sentence  will  in  most 
cases  serve  for  differentiation. 

Friction  sounds  over  the  thorax  signify  pleurisy  or  pericarditis, 
more  rarely  (over  lower  thorax)  peritonitis.  They  aro  absent  in  be- 
ginning hydrothorax,  as  the  pleura  is  not  inflamed.  If  found  at  the 
base  of  the  right  lung  posteriorly,  or  over  the  7th,  8th,  or  9th  right 
interspace  anteriorly,  it  may  indicate  liepatic  abscess,  or  cancer,  or 
subphrenic  abscess  (subdiaphragmatic  peritonitis),  because  of  the  in- 
volvement either  of  the  peritoneal  covering  of  the  liver  (perihepati- 
tis) or  of  the  complementary  i)leura  from  its  eoutigiiity  to  the  in- 
flamed iieritoneiim  (Fig.  179). 

Subpleural  friction  (Kiksmax)  is  a  soft  rubbing  or  fine,  soft  crepi- 
tation, witliout  pain  or  evidence  of  consolidation,  which  has  been 
abserved  in  cases  of  miliary  tuberculosis,  the  tubercles  not  causing 
influmniatory  roughening  of  the  pleura  but  lying  just  beneath  and 
proje<;ting  sufliciuiitly  to  produce  the  sounds  observed. 
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SECTION  XXXIIT 

THE  ABDOMEN.     METHODS   AND   RESULTS   OF  ITS 
GENERAL   EXAMINATION 

It  ia  desired  to  consider  here  the  topogrnphical  anatomy  of  the  ab- 
domen, and  the  methods  and  results  of  its  general  physical  examina- 
tion by  inspection,  ptilpatiou,  percussion,  and  auscaltation. 

1.  TOPOGRAPHICAL  MARKS,  AREAS,  AND  ANATOMY 
OF  THE  ABDOMEN 

Anatomical  Landmarks  of  the  Abdomen.— At  the  upper  portion  of 
the  abdomen,  the  ensifovm  appendix  and  down-curving  arches  of  the 
ribs  are  important  hiiidmarks  which  are  readily  identified.  At  the 
lower  part  of  the  abdomen,  the  iliac  crests  and  especially  the  anterior 
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superior  spines  of  the  ilium  are  easily  found,  even  in  the  obese.  The 
symphysis  pubis  murks  the  lower  anterior  limit  of  the  abdomen  in 
the  median  line.     These  constitute  the  /lo/iif  hnniitiarks. 

There  are  certain  more  or  less  distinct  lurffice  markings  which  it 
ia  useful  to  bear  in  mind  (Fig.  l.'iU.     The  Unea  alba,  lying  between 
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the  recti  muscles,  and  running  from  ensiform  appendix  to  pnhic 
symphysis,  is  visible  as  a  groove  only  above  tlif  umbilicus.  The  um- 
hilieus  itself  is  a  most  important  point  of  departure,  although  its 
position  is  uomewhat  variable.  It  lies  usnitlly  about  'I  inches  above 
the  bispiual  liue  (drawn  between  anterior  upper  spim-s  of  iliiun),and 
corresponds  to  the  tip  of  the  spinous  process  of  the  3d  lumbar  verte- 
bra, on  a  level  with  the  disk  Ix-tweeu  the  3d  and  4th  lumbar  verte- 
brffi.  On  either  side  of  the  liiiea  alba  lie  the  recti  muscles,  bounded 
externally  by  the  linem  semilunares,  which  run  with  an  outward  curve 
from  the  lowest  part  of  the  7tli  rib  down  to  the  pubic  spines.  The 
semilunar  lines  lie  on  either  side  uhnut  3  inches  from  the  umbilicus, 
farther  away  if  tlio  abdomen  is  distended.  The  muscular  segments 
of  the  recti  nre  separated  by  the  Jinrw  trantfrernw,  one  of  which  is 
at  the  eiisiforui  appoiwlix,  one  at  the  umbilicus,  and  one  midway 
between  the  other  two  on  a  level  witli  the  eu!*tal  cartilages  of  the 
10th  ribs.  Rjirely  there  is  an  additional  line  below  the  umbilicus. 
If  the  abdominal  walls  are  thick  with  fat,  two  deep  wrinkles  or 
grooves  cross  the  abdomen,  varying  in  deptli  accordiiig  to  the  de- 
gree of  obesity.  One  is  at  the  umbilicus,  the  other  just  above  the 
pubes. 

Topographical  Areas  of  the  Abdomen. — The  surface  of  the  abdo- 
men is  dividi'il  arliiinirily  into  rertiiin  regions  in  order  to  describe 
intelligibly  tlie  situation  of  organs  or  lesions.  Two  sets  of  areas,  one 
more  elaborate  ifian  the  other,  are  in  use,  according  to  the  personal 
preference  of  the  examiner. 

The  Jimf  set  divides  the  abdomen  into  9  regions,  by  the  use  of  4 
lines,  2  horizontiil  and  2  vertical.  The  hurizontal  lin^s  are:  the  tw- 
fracnxifil  or  sitfutLsfa!,  drawn  across  at  the  level  of  the  lowest  part  of 
the  10th  ribs;  aiid  the  ins/iinal,  a  line  <'onnecting  the  anterior  supe- 
rior spines  of  the  ilia.  The  vtrtiml  h'rifn  are  dra\>Ti  tiirough  the  cen- 
tre of  Poujiart's  ligament,  and  are  practicnlly  downwiird  prolonga- 
tions of  the  mamniillary  lines  of  the  thorax.  Fig.  l.'r*  shows  these 
regions  {after  Juessll.  somewhat  modified),  and  the  niunes  by  which 
they  arc  known.  Tt  may  be  noted  here  that  as  the  lumbar  region  ex- 
tends from  tlie  vertical  iint'  in  front  to  the  metlian  line  posteriorly, 
it  may  be  further  subdivided,  by  prolonging  the  anterior  ami  posterior 
axillary  lines  downward,  into  anterior,  lateral,  and  posterior  portions 
(Fig.  03).  The  bo«n<liiry  lines  lietween  the  epigastric  region  and 
the  hypoihondriac  regions  on  either  side  are  made  (as  they  sliould 
be)  to  correspond  with  the  costal  margin.  The  iliac  spaces  are  fre- 
quently referred  to  as  right  and  left  inguinal. 

The  nfcmid  set  of  areas  requires  2  lincH,  1  vertical,  1  horizontal, 
drawn  through  the  umbilicus.     The  abdomen  is  thus  subdivided  into 
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quadrants,  right  upper  and  lower,  left  upper  and  lower  (Fig.  153). 
This  iirrungtMiu'iit  htm  (lie  ilosiriiblu  merit  of  simplit'itj. 

Topographical  Aflatomy  of  the  Abdomen.— The  abduitiiiird  aorta 
(Fig.  151)  begins  just  above  a  point  midway  between  the  upper  bor- 
der of  the  sternum  and  the  nmbilicii!*,  lying  to  the  loft  of  tlie  spinal 
column.  It  commonly  bifureates  about  |  indi  to  the  left  of  and 
the  same  distance  below  the  umbilicus,  corresponding  to  the  body  of 
the  4th  lumbar  vertebra.     One  inch  above  the  umbilicus  arises  the 


Flo.  1.^2. — Showinjf  nine  topofrniplilcnl  areas  of  tibdomcn.    (After  ilm'^^^  1.     Koilrnwn  ttn>l 
iin«litii'il.)    Set  iilw  Fi>{.  its. 

inferior  mesenteric  artery;  3i  to  -4  inches,  the  rendl  artery;  4  to  4^ 
inches,  the  superior  mesenteric  artery ;  44  to  5  inches,  the  cmliac  axit^ 
corresponding  to  the  body  of  thw  12th  dorsal  vertebra. 

The  exact  surface  relations  of  the  dilferent  abdominal  viscera  are 
stated  in  connection  with  the  detailed  examination  of  each  organ. 
The  contents  of  the  various  regions  are  indicated  in  Fig.  154.     See 
LfilBO  Plates  I  and  II. 
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Practically  tliere  are  various  methods  of  indicating  the  location 
of  abdomiuiil  lesions  and  physical  signs. 

(1)  The  findings  matf  be  roughly  stnted  to  lie  in  one  or  more  of  the 
9  areas  or  regions  marked  out  by  tlie  older  Bysteta  ;  or  in  cue  of  the 
quadrants  of  tlic  simpler  method. 

(2)  To  localize  more  minutely  (Fig,  153}:  Suppose  a  vertical  and 
a  horizontal  line,  intersecting  the  urabuicus,  to  be  already  drawn. 


OELOW  CXMTAL  «»»- 


On(     ikcm     ano    « 

HALr     IfiTfUNAL     TO 

ANTcnoft  (uptmo* 


THREf  inCMEl  TO  THE 
UfT  or.  AND  TWO 
•NCMM  AIOVE.  UK- 
Bl  Lieut 


THRtE  ANO  A  HALF 
INCMEB  ABOVE  lv«- 
CMVJ15,  ONE  INCH  TO 
LEFT  OF  MEDIAN  UNE 


Flo.  l&S.— Showing  the'  quiidraDts  fri(fht  anil  left  nf-per  aiul  ri^'lit  and  \vil  lower)  of  the 
kbiiotUL'ti :  nlso  ditfvretil  inotlKKlf>  of  dcscribiug  with  uccurucy  the  Iu<.-utiou  of  nbdoUl- 
iuul  6i^n*  or  Iv^iontt. 


Then  measure  the  distance  of  the  point  (centre  of  tumour,  tender 
8i>ot)  above  (or  beluw)  the  umbilical  horizontal  line,  and  to  right  (or 
left)  of  the  mwliitn  line.  These  nieasurenieiits  will  ijcrurately  orient 
the  desired  spot,  according  to  the  position  of  t!ie  lesion  or  physical 
sign. 

Measure  its  distance  above  the  sj-mphysis  pubis  in,  and,  if  to  one 
side,  to  the  right  (or  left)  of,  the  median  line. 

Measure  its  distance  above,  and  also  inward  from,  the  rig)it  (or 
left)  anterior  superior  iliac  spine. 

It  is  sometimes  convenient  to  state  that  tlie  lower  border  of  an 
enlarged  liver  or  spleen  lies  so  many  fingerbreadths  or  a  hand- 
breadth  below  the  costal  margin.     One  fingerbreadth  is  f  inch;  two, 
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very  significant  of  beginning  phthisis.  A  few  moist  rales  at  the  base 
of  the  lungs  usually  iudioatf  alight  a'doma,  hypostatic  congestion,  or 
disuse  of  the  luugs. 

Course,  large,  or  "niupous"  n'lloe,  existing  during  inspiration,  ex- 
piration, or  both,  originate  in  the  larger  bronchi,  and  arise  from  the 
same  causes  as  do  tine  or  stibcrepitaiit  niloK.  Large  rales  of  a  gur- 
gling or  bubbling  character  may  be  due  to  the  interrupted  passage  of 
air  through  a  considerable  amount  of  fluid  in  a  cavity  <»r  a  large 
bronchus,  and  are  best  developed  by  coughing  or  forced  i^reulhing. 
They  are  most  commonly  heard  in  the  softening  stage  uf  phthisis, 
more  rarely  in  bronchitis  with  profuso  secretion  and  bronchiectases. 

Ilinginij  or  mi'fuUk  rak's  derive  their  peculiar  character  from  the 
acoustic  properlies  (due  to  size,  shape,  character  of  walls,  roiilents) 
of  the  cavities  or  tubes  in  which  they  originate.  Such  riiles  are  usu- 
ally found  over  the  u})])er  fialf  of  the  lungs  in  conjunction  with  am- 
phoric rofipiration  and  jiercussion  nole,  and  aeconliiigly  denote  cavi- 
ties, consolidation  around  large  bronchi,  or  compressed  lung. 

A  single  metallic  rale  {mftnllic  tinklinij).  occurring  jK'rliapg  in  a 
series  of  :i  or  4,  after  coughing  or  deep  respiration,  is  due  to  pneu- 
mohydrolhorax,  rarely  to  a  large,  partly  tilled  cavity.  It  .rounds  like 
and,  indeed,  is  the  falling  of  a  drop  of  lluid  from  the  surfuee  of 
the  lung  upon  the  surface  of  lluid  in  the  pleural  cavity  (Fig-  150). 
It  has  been  compared  to  the  dropi>i]ig  of  water  into  a  cistern,  and 
derives  its  pccnliar  characteristics  from  the  resonating  (jualities  of 
the  air-containing  space. 

It  is  sometimes  difficult  to  decide  whether  a  given  sound  is  a  fine 
tnoifst  nile  or  a  fine  friction  sound.  It  will  aid  in  the  discrimination 
to  remember  that  rfiles  may  be  caused  to  disappear  by  coughing  (re- 
moval of  fluid  from  the  tube);  that  Iheyare  less  sujierticial  ;  not 
Btriftly  localized ;  are  heard  mainly  during  inspiration;  and  have  a 
moist  quality. 

Two  other  cliniiul  points  may  here  be  noted.     First,  that  when 

Ibronchitis,  asthma,  and  i)l«ufal  cllusiou  coexist,  the  rales  may  be  so 

numerous  and  plai7dy  heard  that  the  presence  of  the  etlusion  may 

ri'iidily  be  overlooked.     In  a  personal  case  of  this  kind  the  lessened 

r«w»rianep  atid  the  displaced   heart  led  to  a  correct  diagnosis,  and 

■M  took  away  «U  oz.  of  tin  id.    Second,  that  if  the  temperature 

■itient  evidently  quite  ill,  while  the  whole  cliest 

M  fine  and  coarse,  dry  ami  moist  rales,  so  abun- 

the  breath  sounds,  a  diagnosis  of  broncho- 

.    made. 

.iindn. — If.  when  the  upper  part  of  the  body  is 

•n  from  side  to  side,  a  nietiiHic  splashing 


.1  fi. 
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afterward  foMing  the  sheet  down  from  u  point  a  sfiort  distiiuce  above 
the  pubes.  The  position  of  the  patient  slioukl  be  as  symmetrical  as 
possible,  the  trunk  being  turned  neither  to  right  nor  left  (i.  e.,  the 
bispinal  line  horizontal),  and  a  good  illumination  secured.  While 
tlu'  recumbent  position  is  neeessary  for  an  examination  of  the  abdo- 
men, it  is  sometimes  of  service,  when  praotieabli-,  to  make  an  observa- 
tion in  the  standing  or  sitting  posture,  as  pendulosity  or  prolapse  of 
the  abdominal  walls  or  viscera  may  thus  be  more  clearly  manifested. 
Inspection  of  the  abdomen  .shotdd  be  made  from  vurious  direetious — 
front.,  8i(U',  imil  back,  and  obliquely  as  well— in  order  to  detect  pulsa- 
tions  nr  vermicular  movements.  Owing  to  the  very  intimate  correla- 
tion of  in-ipectioii,  palpation,  and  pen-ussion,  as  applied  to  the  abdo- 
men, some  of  the  results  of  in.^pt'ction  will  be  rehearsed  in  coanection 
witii  palpation  and  percussion. 

Results  of  Abdominal  Inspection  in  Disease. — The  abdomen  should 
be  inspected  with  reference  to  its  cutaneous  surface,  nutrition  of 
walls,  shape,  size,  bulging  (local  or  general),  retraction,  and  move- 
ments. 

(1)  Skin  of  Abdomen. — The  skin  is  smooth,  shining,  and  stretched 
in  excessive  abdominal  distention.  Whitish  streaks  or  striae  {liiieeB 
alhicnnleH)  are  significant  of  previous  long-continued  distention,  as  in 
ascites,  fat,  or  pregnancy,  and  may  be  seen  on  the  buttocks  and  up- 
per portions  of  the  thigh,  as  well  as  upon  the  abdomen.  A  deposit 
of  pigment,  especially  in  the  middle  iine  (the  Uiim  albu  becoming 
the  Unea  nigra),  is  observed  in  pregnancy  and  in  chronic  abilominal 
enlar^';'ments.  Copper-coloured,  scaly,  somewhat  circular  spots  upon 
the  abdomen  are  significant  of  secondary  syphilis.  The  brownish  or 
yellowish  macular  areas  of  chloasma  may  also  be  found  here.  En- 
larged glands  in  the  groins  or  retracted  cicatrices  may  be  indices  of 
present  or  past  specittc  or  other  venereal  infection. 

(2)  Enlargeil  Superficial  Abdominal  Veins. — .\  number  of  en- 
larged veins  radiating  from  the  umbilicus  constitutes  the  caput  Me- 
dug(B.  This  is  significant  of  portal  obstruction  (hepatic  cirrhosis  or 
tumour),  and  roprcsciits  an  effort  to  establisli  a  freer  communication 
between  the  portal  veins  and  those  of  tlie  abdominal  parietes  by  way 
of  the  round  and  falciform  ligaments,  the  small  veins  of  the  latter 
besoming  enlarged. 

(ieneral  enlargement  of  the  superficial  abdominal  veins  occurs 
from  similar  conditions — e.  g.,  cirrhosis  or  tumour  of  liver;  ascites 
of  long  duration  and  greatly  dilated  stoma<'h  ;  or  pressure  upon  the 
inferior  or  superior  cava'  by  abdominal  or  mediastinal  tumours.  If 
there  is  obstruction  to  the  inferior  cava,  a  dilated  lateral  vein  may 
be  present,  running  up  the  right  midaxillary  line,  connecting  the 
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tributaries  of  the  superior  cava  with  the  enlarged  inferior  epigastric 
veins.  An  effort  should  he  made,  by  emptying  tlie  vein  and  watch- 
ing it  refill,  to  dotermino  liie  tlircrtion  of  the  blood  flow.  In  obstriio- 
tion  of  the  portal  vein  and  inferior  cava  the  current  is  upward,  the 
most  asuul  finding ;  but  if  the  superior  cava  is  pressed  upon,  the 
direction  is  downward,  the  blood  from  the  superior  cuvu  cruleavour- 
ing  to  enter  the  inferior  cava  through  tlic  nn^liuni  of  (lio  azygos 
veins,  which  communicate  with  many  of  the  tributaries  of  the  in- 
ferior cava.  If  the  veins  in  the  pul>if  region  alone  arc  distended 
there  is  probably  some  obstruction  (pressure  or  tlirombosis)  below 
the  liver. 

(3)  Enl<tryal  and  visible  epigastric  tirlerics  in  the  iibdomiiuil  walls 
constitute  a  sign  of  the  rare  condition  of  obstructed  aorta  or  iliac 
arteries. 

(4)  Cvibilicvx. — The  navel  is  deeply  retracted  in  stout  people ; 
if  projecting,  it  may  be  due  to  portal  obstruction,  pregnancy,  or  her- 
nia; it  is  flattened,  or  protruding  and  stretched,  in  exressive  a.«cite3 
or  otlier  abdominal  distentions  ;  or  it  may  be  eczematous  or  inflamed. 

(5)  Absent  respiratory  movcmgnt  of  the  abdomen  i.s  a,  somewhat 
significant  sign  of  peritonitis,  the  great  pain  inducing  tonic  contrac- 
tion and  rigidity  of  the  abdominal  muscles.  This  fiynipt<»m,  together 
■with  inspiratory  retraction  and  excessive  i»lnkimiii!jl  breathing,  has 
been  elsewhere  considered. 

(!>)  Visible  f'en's/nlsis. — The  vermicular  movements  of  the  intes- 
tines are  sometinies  visible  if  the  abdominal  walls  are  not  too  thick. 
The  peristalKis  may  be  maile  more  active  by  nuniipulation  ;  by  sharply 
tjipping  the  surface  with  the  finger;  flicking  with  a  wet  towel;  the 
laying  on  of  a  cold  lianii  ;  or  the  application  of  faradism.  It  pre- 
Bonta  itself  as  a  series  of  rolling,  rounding  elevations,  which  increai^e 
and  subside,  accompanied  or  not  by  borborygmi.  At  their  height 
the  protuberances  are  noticeably  resistant  and  tympanitic.  It  is 
sometimes  postiiblc  to  differentiate  peristalsis  of  the  transverse  colon 
from  peristalsis  of  the  stomach  by  the  fact  that  the  waves  of  njo- 
ti«n  run  in  the  former  from  right  to  left,  in  the  latter  from  left  to 
right. 

While  visible  peristalsis  may  occur  as  a  normal  event  in  persons 
with  extremely  thin  and  relaxed  ab<lonii)uil  walls,  especially  mul- 
tipane,  its  prin<Mpal  diagnostic  associuticin  is  with  intesJtinal  obstruc- 
tion and  stenosis.  At  times  an  inference  may  be  tlniwn  as  to  the 
site  of  the  obstruction  by  the  location  and  character  of  the  moving 
distention.  If  the  obstacle  is  at,  or  a  short  distance  proximal  to, 
the  ileo-caecal  valve,  the  swollen  and  mobile  coils  of  intestine  lie  one 
above  the  other  (lailder  pattern)  in  the  central  portion  of  the  abdo- 
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men ;  but  if  the  constrietiou  is  low  down  iu  the  large  intestine,  in 
the  neighbourhood  of  the  gigmoid  flexure,  the  distention  is  observed 
nniinly  in  the  circumferential  portion  of  the  abdomen — i.  e.,  the 
course  of  the  colon.  If  there  is  a  persistently  recurriug  excessive 
protuberance  at  one  point,  which  disuppears  with  a  loud  sound,  it 
may  be  eoiijectured  to  he  at  the  point  of  stenosis. 

Visible  peristttlsi.s  in  the  iipjiir  left  quadrant  with  the  waves  of 
motion  running  from  left  to  right  niuy  be  due  tu  a  nuich-dilated 
stomaeh. 


Iir.    METHODS    AND    RESULTS    OF   GENERAL 
ABDOMINAL    PALPATION    AND    PERCUSSION 

Teclmic  of  Abdominal  Palpation. — The  ubdomen  being 
exposed  as  for  inspection,  tlie  warm  liund  is  luid  ihtt  upon  the  sur- 
faee,  letting  it  remain  quiet  until  the  skin  luis  beeome  somewhat 
accustomed  to  its  presence.  Palpation  shuukl  then  be  made  mainly 
by  somewhat  circular  pressing  movenicnifi,  sli<iii)g  the  skin  over 
Bubjacerit  parts,  and  passing  smoothly  and  steadily  from  one  portion 
of  tlie  surface  to  another.  A  sudden  poke  with  the  finger  tips  will 
often  defeat  the  e.\amiuer'»  object  by  causing  iraniediatc  contraction 
of  the  abdominal  muscles.  After  tolerance  is  established,  deeper 
and  localized  palpation  may  be  made  with  the  pulps  of  the  fingers  to 
detiTniine  more  e.\actly  the  existence  of  tender  spots,  or  tlie  size, 
shape,  and  mobility  of  existing  masses  or  swellings.  As  in  all  exam- 
inations to  detect  pain  on  pressure,  one  should  pay  attention  to  tho 
face  of  the  patient  ratJicr  than  to  verbal  expressions  of  suffering. 
If  it  recjuires  firm  pressure  to  elicit  tenderness  the  latter  is  apt  to  be 
real  and  deep  seated  rather  than  a  superficial  hyperresthesia  or  sur- 
face lesion.  If  malingering  or  hysterical  exaggeration  is  suspected, 
it  is  helpful  to  divert  the  attention  of  the  patient  by  pressure  with 
one  hand  upon  a  wiilely  Jilfercnt  portion  of  the  surface,  conjoined 
with  suggestion,  while  the  other  explores  the  original  point  of  com- 
plaint— a  procedure  which  not  infrequently  reveals  a  significant  ab- 
sence of  tenderness  with  greater  pressure  than  that  uf  which  bitter 
complaint  was  originally  made. 

If  the  abdominal  muscles  are  contracted  to  an  extent  which  inter- 
feres with  proper  palpation,  the  patient  may  be  encouraged  to  relax 
them  voluntarily ;  or  the  knees  may  be  flexed,  and  a  pilhhw  placed 
under  the  head  and  shoulders  to  diminish  the  tension  ;  or  be  may  be 
directed  to  take  several  deep  respirations  ;  or  to  breathe  as  rapidly  as 
possible.  Toward  the  end  of  expiration  the  muscles  are  u.'^ually  in  a 
momentarily  rela.xed  conditimi.  Deep  breathing,  moreover,  deter- 
mines, by  the  occurrejiee  of  relaxation,  whether  a  mass  felt  is  a  con- 
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tracted  belly  of  the  rectus  or  ridge  of  the  hiterul  and  posterior 
abdominal  muscles,  and  whether  a  tumour  found  is  movable  with 
respiration.  If  it  is  desired  to  get  deep  down  iiiio  the  abdomen,  one 
hand,  re-onforced  by  the  other  laid  upon  it,  shoulil  exercise  increas- 
ing pressure  during  a  series  of  forced  respirations,  following  the  sink- 
ing abdominal  walls  with  eacli  expiration,  and  maintaining  during 
each  inspiration  the  ground  which  has  been  gained.  The  re-enforce- 
ment of  the  palpating  baud  by  the  other  preserves  the  perceptive 
delicacy  which  the  former  would  otherwise  lose  on  account  of  the 
vt-ry  considerable  musiular  power  rHquired  to  be  exerted.  If  there  is 
fluid  in  tlie  peritoneal  cavity  and  one  wishes  to  palpate  an  organ  ob- 
scured by  its  presence,  a  sudden  deep  jiressure  with  the  finger  tips 
("dipping")  may  successfully  displace  the  tliiid  and  allow  the  desired 
end  to  be  attained.  Finally,  if  the  diagnosis  is  of  sutticient  impor- 
tance, a  general  anffisthetic  nuvy  bo  given  in  order  to  eliminate  the 
difficulties  due  to  pain  or  contraction  of  the  muscles. 

The  various  regions  of  the  abdornon  should  be  aystematioally  ex- 
plored, never  forgetting  to  examine  the  umbilical,  inguinal,  and  femo- 
ral sites  of  hernia.  To  examine  the  lateral  portions  of  the  abdomen, 
both  hands  should  bu  einployod,  one  being  slipped  under  tlui  body  so 
as  to  make  forward  pressure  in  t!ie  space  between  the  last  rib  ami  the 
iliac  crest,  thus  pushing  the  deeper  structures  up  against  the  other 
hand  placed  over  the  abdomen  in  front,  which  can  then  appreciate 
the  consistence  and  character  of  the  intervening  tissues.  It  is  some- 
times serviceable  to  examine  in  the  knee-elbow  position,  or  wttli  the 
patient  standing  and  leaning  forward,  supporting  the  body  by  the 
Iiands  upon  a  table  or  chair.  If  the  patient  has  a  large,  fat  abdomen, 
it  is  advantageous  to  have  him  turn  partly  over  tn  one  side  or  the 
other,  thus  "spilling"  the  intestines  and  thick  abdominal  walls  away 
from  the  area  under  investigation.  The  utility  of  a  digital  recta! 
and  vaginal  examination  in  tracing  the  origin  of  abdominal  lesions, 
especially  those  which  are  situated  in  the  lower  third  of  the  abdo- 
men, should  not  be  forgotten,  Mi'muratwn  of  the  abdonnnal  cir- 
cumference at  the  level  of  the  und)ilicus,  and  the  length  of  its 
anterior  wall  from  ensiform  to  symphysis,  are  useful  in  keeping 
track  of  the  increase  of  ascitic  fluid  or  the  rate  of  growth  of  a  large 
tumour. 

Technic  of  Abdominal  Percussion.— Pulmonary  resonance, 
except  in  defining  the  upper  limits  of  the  liver  and  stomach,  can  be 
eliminated,  anil  the  distinctiojis  to  be  made  are  between  degrees  of 
•lulness  and  tympanicity. 

Barring  hepatic  and  splenic  dulness,  the  abdomen  iiormtdly  ia 
tympanitic,  the  pitch  of  the  resonant  note  varying  with  the  size  of 
2S 
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the  air  space  and  the  degree  of  tension  of  the  containing  cavity.  The 
Binaller  the  air  epace  and  the  greater  the  tension  the  higher  is  the 
pitch,  ("onsequenlly  thf  utonmr-h  and  colon  afford  a  lower  pitched 
note  tlian  the  gniull  iutt'stinet<,  although  the  great  variations  in  size 
and  tension  wlvich  take  place  from  time  to  time  greatly  minimize 
the  value  of  this  Bign. 

Auacultatory  j^eroussion  finds  perhaps  its  greatest  ueefulness  in. 
outlining  the  contiguous  air-containing  abdominal  viscera.  "  Flick- 
ing" porcuHsion  has  many  advocates,  and  is  claimed  to  bo  very  nse- 
ful  ill  ilt'teoting  ^slight  degrees  of  dulness.  In  this  method  the  left 
foretinger  is  placed  nail  downward  upon  the  surface,  and  the  nail  of  j 
the  middle  finger  of  the  right  hand  having  been  pressed  against  the 
palmar  surface  of  the  end  of  the  tliumb,  is  suddenly  allowed  to 
escape,  so  as  to  strike  sharply  against  the  palmar  surface  of  the  left 
forefinger.  If  tiie  percussion  note  of  a  deep-lying  mass  in  the  abdo- 
men is  to  be  elicited,  the  pleximeter  finger  must  be  pressed  slowly 
and  firmly  down  in  order  to  jmsh  away  or  compress  air-containing 
coils  uf  intestine,  which  would  otherwise  atTord  a  masking  tympanitic 
sound.  If  dulness  is  found  in  any  part  of  the  abdomen  where  it 
should  nut  exitst,  it  is  of  great  importance  to  ascertain  whether  it 
disappears  or  shifts  with  changes  in  tlie  poKiti(m  of  the  patient  (fluid, 
Bometimes  air). 

Results  of  G-eneral  Abdominal  Palpation  and  Percus- 
sion.—'tliscrvatiun  !-hould  be  4iircctc<l  to  ascertain  the  condition 
and  resistance  to  pressure  of  the  abdominal  walls,  general  or  local 
retraction  ordistenlioii,  the  shape  and  consistence  of  palpable  organs, 
the  presence  of  tumours,  thrill,  fluctuation,  abnormal  dulness  or  tym- 
pauicity  atid  other  points,  as  follows  : 

(I)  Abdominal  Walls. — The  tliickness  of  the  abdominal  wall  may 
be  estimated  by  endeavouring  to  grasp  it  in  the  hand,  or  better  by 
placing  one  liand  on  cither  side  and  apprfixiniating  them.  Increased 
thickness  is  due  to  fat  or  <edenu».  If  the  latter,  there  is  pitting  on 
steady  pressure,  and  the  swelling  is  more  marked  in  the  lower  and 
lateral  portions  of  tlie  abdomen.  Thickening  may  also  be  due  to  ex- 
tensive suppuration  in  the  abiiominal  walli*,  in  which  case  tlie  signs 
of  intlamtiuiitioti  will  be  present.  Lax  and  thin  walls,  with  wrinkled 
skin,  are  due  to  lonjr-standing  distention  from  ascites,  tumour,  re- 
peated pregnancies,  old  age,  fvr  wasting  disease.  Induration  utid  in- 
filtration around  the  nmbilious  are  catised  by  perioniphalitis,  said  to 
be  a  significant  sign  of  tuberculous  peritonitis.  Fixation  of  the 
umbilicns  may  be  prest-nt  as  an  evidence  of  malignant  disease  of  the 
liver,  a  sign  comparable  to  the  similar  condition  of  the  nipple  in 
mammarv  cancer. 
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(2)  Rigid  Recti  Muscles. — A  jtersistent  touic  contraction  of  one 
or  both  recti,  amounting  perhaps  tu  extreme  rigidity,  if  not  due  to 
nerTousness  or  "  ticklish  "  sensitiveness,  ia  very  significant  of  perito- 
neal influnimation,  inlra-abiloniiriul  hemorrhage,  auiJ  rupture  or  per- 
foration of  hollow  viscera  of  the  upper  abdomen  especially,  to  thorac- 
ic intlammationn,  e.  g.,  pneumonia,  diaphragmatic  pleurisy ;  of  the 
right  rectus  alone,  of  appendicitis  in  particular;  of  both  recti  and  all 
the  abdominal  muscles,  of  general  peritonitis.  In  the  slighter  degrees 
there  is  merely  a  sense  of  resistance,  the  muscles  contracting  only 
when  pressure  is  made.  Rigidity  may  be  absent  when  the  abtlominal 
muscles  have  undergone  atrophy  from  overdiatention,  aa  in  women 
who  have  borne  children ;  or  may  vanish  with  the  oncoming  of  an 
acute  toxaemia  and  its  resulting  muscnlar  atony. 

(:})  General  Retraction  of  the  Abdomen.— The  abdomen  as  a  whole 
may  he  sunken  in  wasting  diseases.  It  is  very  marked  in  inanition 
from  stricture  of  the  esophagus  or  pyloric  stenosis  and  gastric  dilata- 
tion ;  in  the  violent  vomiting  and  purging  of  cholera  and  severe 
gastro-enteritis;  and  in  the  pernicious  vomiting  of  pregnancy.  If 
tenderness  and  muscular  rigidity  is  associated  witii  the  retraction, 
one  may  suspect  the  early  i<tage  of  peritonitis.  The  scuphoid  (boat, 
shaped)  abdomen  is  also  seen  as  a  symptom  of  meningitis  (basal 
especially),  tumour  of  the  brain,  and  lead  colic,  because  of  the  irrita- 
tive tonic  spasm  of  the  alHiominal  muscles. 

(4)  Greoeral  Distention  of  the  Abdomen.— As  a  rule,  general  enlarge- 
ment of  the  abdomen  is  due  to  one  of  four  things :  fat  in  the  abdomi- 
nal wallB,/M(V/in  the  peritoneal  cavity,  an  excessive  amount  of  gas 
in  the  stomach  and  inte.stines  rarely  in  the  peritoneal  cavity,  or  the 
presence  of  a  large  abdominal  tumour. 

Fat. — Enlargement  due  to  adipose  tissue  is  nsually  easy  to  deter- 
mine, as  it  is  associated  with  general  obe.sity  and  the  bulk  of  the 
extremities  is  proportionate  to  the  dimensions  of  the  abdomen.  In 
some  cases  fat  abdominal  walls  constitute  a  very  serious  (.tbstucle  to 
the  discovery  of  small  neoplasms.  A  possible  source  of  error  arises 
from  the  occasional  ac<uniulatiou  of  fat  in  the  great  omcTitum  in  the 
middle-aged,  which  at  first  glance  simulates  a  pregnant  uterus  or 
median  tumour,  but  careful  palpation  will  reveal  its  nature. 

Fluid.— It  the  distention  is  due  to  ascites— an  accumulation  of 
fluid  in  the  peritoneal  cavity— tlie  centre  of  the  abdonif  n,  in  the  dor- 
sal decubitus  and  provided  the  amount  of  fluid  i.s  not  excessive,  is 
flattened,  and  the  lateral  and  dependent  portions  bulge  outward  from 
the  weight  of  the  fluid.  If  the  amount  is  very  great  the  entire  abdo- 
men is  arched  and  prominent,  the  umbilicus  is  stretched  or  bidging, 
and  the  shape  of  the  abdomen  does  not  change  when  the  posture  is 


Fm.  i&7. — Sliowtn?  iippernuMt  flnnk  tympanitic,  with  clmnge  i»  line  of  fluUkiMw  in  oppMiM 
flank  in  ai«cil£it,  aftur  iinroiitiiiig  tlic  ialeriiJonxkl  poKturc.     CointHtre  Fig.  liWl. 
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the  line  of  dulncsa  ohnngea  position  as  the  patient  is  turned  to  one 
side  or  the  other,  the  fluid  gravitating  to  the  lowest  point  and  being 
replaced  by  the  tyinpanitic  intestine.  The  uppermost  flunk,  previous- 
ly dull,  is  now  resonunt  (Fijjs.  150  uuJ  157).  If  the  presence  of  a  small 
amount  of  fluid  is  su.<pected,  the  piitient  muy  be  put  into  the  knee- 
hand  position,  when,  if  tlie  suspicion  is  correct,  an  area  of  dulnesa 
may  be  made  out  in  the  nmbilieal  rotrion,  dne  to  the  subsidence  of 
the  fluid  to  that  point.     If  the  jimount  of  fluid  ia  considerable,  fluctu- 
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J 

Fio.  158. — Showing  cenlnil  Julucn^  un<l  lutiTal  tviiifiaiiiii».v  of  aluluiuinol  cystic  or  wlid 
tmijiHirB.     Com  (■arc  witU  Ki(f.  151*. 

ation  may  be  elicited.  To  obtain  fluctuation,  the  ulnar  edge  of  an 
assistant's  hand  sliould  first  be  pressed  firmly  upon  tiie  linea  alba  in 
order  to  cut  off  the  \ibnitions  of  the  abdomiual  wall  which  may 
closely  simulate  fluctuation.     One  hand  of  the  examiner  is  then  laid 
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Flo.  159.— Crc^r.  M.ti-.ii  L\]iliiiiai..g  ol' Fi({.  158. 

one  lateral  wall  of  the  abdomen,  while  the  fingers  of  the  other 
hand  tap  rather  smartly  upon  the  opposite  side.  If  fluid  is  present, 
a  transmitted  wave,  which  may  also  be  visible,  is  distinctly  felt  by 
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the  palpating  hand.  Very  light  percussion  is  ofton  sufficient  to 
cause  it.  This  sign  may  fail  in  very  large  effusians  under  high  pres- 
sure. 

It  is  necessary  to  discriminate  ascites  from  pregnancy,  ovarian 
cystoma,  disten^ied  bladder,  and  rarely  hydatid  cyst  of  the  livor  or 
cyst  of  the  pant-reas.  Aside  from  the  history,  vaginal  examination, 
catheterization  and  aspiration,  these  sources  of  error  can  be  ruled 
out  if  there  is  duluess  on  percussion  of  the  danks.  The  first  three 
conditions  mentioned  give  rise  to  dulness  iu  the  centre  of  the 
abdomen  and  tympanitic  resonance  iu  the  lateral  regions,  signs 
directly  contrary  to  those  of  ascites,  as  the  fluid  (amniotic,  ovarian, 
urine)  is  not  free  in  the  peritoneal  cavity  and  can  not  seek  the  low- 
est points  of  the  latter  (Figs.  158  and  159). 

LTncom plicated  ascites — i.  e.,  without  general  oedema — is  most 
commonly  due  to  cirrhosis  of  the  liver;  less  frequently  to  chronic 
peritonitis.  Other  cauHes  of  the  accumulation  of  fluid  in  the  peri- 
toneal cavity  are  obstruction  of  the  thoracic  duct,  compression  of 
the  portal  vein  by  abdominal  tumours,  portal  thrombosis,  or  oblit- 
erating pericarditis  Heniorrhagt-  into  the  abdotiiiniil  cavity,  due  to 
ru])tured  tubal  pregnancy,  may,  if  sufficiently  hirge,  give  rise  to  the 
physical  signs  of  free  fluid.  In  any  case  of  ascites  there  may  be 
a  Bpcoadury  mdema  of  the  lower  extremities,  but  the  history  will 
show  that  the  abdominal  distention  antedated  the  swelling  of  the 
legs. 

Ascites  plus  general  oedema  constitutes  a  part  of  the  latter,  and 
is  due  to  renal,  more  rurcly  to  cardiac,  disease.  A  large  accumula- 
tion is  not  often  found  aa  a  result  of  a  diseased  heart.  Very  rarely 
it  is  due  to  the  rupture  of  a  cyst  of  the  ovary  or  broad  ligament,  in 
which  case  there  may  be  a  history  of  a  slow-growing  localized  (pel- 
vic, right  or  left)  tumour. 

Some  evidence  of  the  causative  disease  may  be  obtained  by  an 
examination  of  the  ascitic  fluid  withdrawn  by  puncture  (7.  r.). 

Gas. — If  the  distention  is  due  to  gas  in  the  intestines  (meteorisra, 
tympanites),  the  abdomen  is  arched  and  tense,  universally  tympanitic 
upon  percussion  (Fig.  Ifi0),and  fluctuation  ran  not  be  obtained — 
physical  signs  which  render  it  an  easily  determined  condition.  If 
the  distention  is  extreme,  the  diaphragm  is  pressed  upward,  and  the 
action  of  the  heart  may  be  seriously  impeded. 

With  reference  to  the  causes  of  meteorism,  it  may  be  noted  that, 
in  moderate  degree,  it  is  often  due  to  acute  or  chronic  gastro-intes- 
tinal  disorders,  and  is  a  frequent  source  of  complaint  in  such  cases 
when  occurring  in  neurotic  women.  It  is  almost  always  present  in 
typhoid  fever,  somettmea  to  an  extreme  degree,  and  in  the  typhoid 
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Flo.  leO, — Showiiiff  Hi^i'FMiiiiai  iiM«.-..ti,>n),  porcuB- 
aioii  note  universally  l,viii[>iinitic.  Frozen  soc- 
tion  IVdhi  I'irigotf,  n-ilniwii. 


state  in  general.     A  high  grade  of  tympanitea  conjoined  with  great 

abdominal   tenderness   is  eigniticant   of   acute    general    peritonitis. 

Great  and  rapid  gaseous  distention  of  the  stomach  and  intestines 

(pneunwto.ns)  is  an  occasional  symptom  of  hyaturia.     In  all  cases  of 

excessive  meteorism  the  possibility  of  intestinal  obstruction  should 

be  borne  in  mind.    Intestinal 

paresis,  due  to  sepsis,  to  quick 

removal    of    pressure    from 

intestines     previously     eon- 

atricted  —  e.  g.,  strangulated 

hernia — or  compressed — e.  g., 

by    tumour  or   fluid — or    to 

deranged  or  defective  iuuer- 

ration,  may  also  be  a  cause 

of   meteorism  and  olwtimite     V 

constipation  iWiKji)).  ^  ^] 

In  comparatively  rare  in- 
stances there  is  free  gan  in 
'the  peritoneal  cavity,  due  to 
perforating  ulcer  of  the  stom- 
ach or  intestine,  a  perforated 
appendix,  or  the  presence  of 

a  gas-forming  mirTo-organism  in  the  cavity  of  the  peritoneum.  If, 
from  the  sudden  onset  of  colliipse,  meteorism,  and  severe  abdominal 
pain,  a  perforation  peritonitis  is  suspected,  one  may  endeavour  to 
determine  that  the  distention  is  e.\tra-intestinal  by  finding  whether 
lateral  liver  dulness  is  present  in  the  dorsal  position,  mid  if  so, 
whether  it  disappears  when  the  patient  is  turned  well  over  on  the 
left  side;  and  similarly  with  the  splenic  dulticws.  If  this  change 
takes  place,  one  may  infer  that  the  air  is  in  the  peritoneal  cavity, 
and  that,  being  free,  it  has  in  each  case  risen  to  the  highest  i>oint, 
thus  interposing  itself  between  the  liver  (or  spleen)  and  the  abdom- 
inal walls.  The  alteration  with  change  of  {tosition  is  the  significant 
gign,  as  liver  dnlness  may  nearly  disappear  as  a  result  of  ordinary 
meteorism.  marked  emphysema,  hopiiti<-  cirrhosis,  and  a  disease  of 
rare  occurrence — acute  yellow  atrophy  of  the  liver. 

Tumour. — .\bdominal  <li.stention  from  tumours  may,  if  the  latter 
are  very  large,  closely  simulate  enlargement  dno  to  the  previously 
mentioned  causes.  It  may  be  said  that  in  general  a  large  neoplasm 
gives  a  greater  inrrcnse  in  the  antero-posterior  than  in  the  transverse 
diameter  as  compared  to  the  manner  of  increase  caused  by  fat,  fluid, 
or  gas.  Moreover,  in  the  majority  of  large  tumours  the  enlargement 
of  the  abdomen  is  not  quite  symmetrical ;  percussion  does  not  show 
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the  uniform  resonunce  of  gua  nor  tho  lateral  ilulneaa  and  central 
tympanicity  of  free  fluid;  and  palpation  may  declare  the  solidity  of 
the  mass.  The  tumours  or  orjjans  which  may  grow  to  surh  a  size  as 
to  cause  general  iihdoininal  tumidity  or  distention  are:  of  the  lirer, 
hydatid  cyst,  cancer,  syphilitic  and  amyloid  diftcase ;  of  the  spleeii, 
malarial,  loucffiraic,  and  amyloid  enlargement;  of  the  kiilney^  sar- 
coma and  cysts;  cancer  of  the  peritoneum  and  intestine;  dilated 
stomach  ;  ovarian  cystoma  and  uterine  fibroids ;  finally,  as  a  source 
of  error,  the  pregnant  uterus, 

The  abdomen  may  be  generally  protuberant  because  of  the  pres- 
ence of  a  considerable  number  of  enlarged  mesenteric  glaridn,  either 
tuberculous  or  a  part  of  the  glandular  hyperplasia  of  llodgkin's 
disease ;  so  also  in  the  chronic  gastro-iutestinal  catarrh  or  greatly 
dilated  colon  of  children;  and  in  cretinism,  rachitis,  and  pseudo- 
hypertrophic paralysis. 

(5)  Local  Bulgings,  Swellings  or  Tumonrs.— One  can  not  exercise 
too  much  care  in  searching,  tirst  by  inspection  and  tlien  by  ])ain8- 
taking  palpation,  for  the  presence  <.>f  local  swellings  or  small  tumours 
in  all  cases  presenting  symptoms  referable  to  the  abdominal  viscera. 
The  following  remarks  apply  equally  to  inflammatory  swellings  or 
new  growths : 

(n)  Sources  of  Error. — There  are  certain  difliculties  or  sources  of 
error  in  the  search  which  are  worthy  of  mention.  The  occasional 
and  sometimes  almost  insuperable  obstacle  presented  by  excessive 
thickness  of  tho  abtlominal  wall  may  be  partly  overcome  by  strong 
palpation,  one  hand  being  re-enforced  by  pressure  with  the  other,  and 
by  spilling  the  fat,  thick  walls  to  one  side  or  the  other  by  position  ; 
ascites  by  "  dipping  "  (page  45U) ;  and  "  ticklishness  "  by  slow,  equa- 
ble  movement  and  moderately  firm  pressure.  The  fiegmenta  of  the 
recti  muscles  when  contracted  may  very  exactly  simulate  a  small 
tumour,  and  one  may  endeavour  to  eliminate  this  not  uncommon 
element  of  doubt  by  insinuating  the  tips  of  the  fingers  under  the 
edge  of  the  apparent  tumour,  and  then  asking  the  patient  to  raise 
his  head,  ujion  which  the  muscle,  if  it  be  such,  is  felt  to  contract 
and  thicken. 

A  localized  spasmodic  contraction  of  the  abdominal  muscles  or 
persistent  gaseous  distention  of  a  knuckle  of  intestine  ("  phantom 
tumour")  may  be  extremely  deceptive.  An  ostensible  tumour  of 
this  kind  occurs  as  a  rule  in  an  hysterical  woman,  is  dull  or  dull  tym- 
panitic, may  disappear  during  rapid  and  forced  respiration,  and — a 
crucial  test — vanishes  during  full  annesthcsia.  It  should,  however,  be 
stated  that  some  "  pliantom  "  tumours  are  probably  congenital  or 
acquired  dilatations  of  the  colon  (Fitx). 
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(i)  Points  (o  he  Ohxerved. — If  one  is  satisfied  of  tlie  prcsenoe  of  a 
tamour,  the  following  points  ri*iimiii  for  cleterniiiiatioii : 

Ib  it  intra-abilomJiuU  or  extra-iibdotninal ;  is  it  freely  movable,  and 
docs  it  move  with  respiration;  wliat  is  its  size,  shape,  fonsistencc, 
the  nature  of  its  surface ;  Joes  it  lluctiiate ;  in  what  rv.gun\  of  the 
abdomen  does  it  lie;  and  from  what  organ,  if  any,  does  it  spring? 

(1)  If  situated  in  the  abdominal  wall,  it  is  usually  possible  to 
gather  up,  either  in  one  hand  or  between  both,  that  portion  of  the 
abdominal  wall  overlying  the  tumour,  when  the  latter  c-aii  be  dis- 
tinctly felt  to  lie  in  the  grasp  of  the  hand.     An  intra-abdominal 

'  growth,  on  the  contrary, 
can  not  thus  be  elevated 
and  seized,  tiie  abdomi- 
nal wall  slipping  easily 
over  it  unless  it  has  con- 
tracted firm  parietal  ad- 
hesions. 

(2)  The  mobility  of 
the  tumour  should  be 
tested   by   moving   it  in 


F^CAL  KAue*  (in  couRae  or  cotoh) 

LaAOC   OALLSTONES    or  r>CC*L   CONCRETIOO*   (in    tMTUTINl^ 
FlOATIMQ    KIONEY  luftUALLT  REMAINa   ON    ITS    CThn    ■IDC.   BUT    MAT 
BE   fOUHD   ASV«HERE    BETWEEN    RIBS    AND    I^LVls) 

Floating  spleen  (left  sidi,  but  mat  oescend  into  cclvis) 

TuMOAiR    or    INTUBSUSCEPTIOR 

ptloric  tuhouh.  usually  cancer  (vcry  movable) 

Phamtok  tumour 

Masses  or  tuberculous  or  carcinomatous  pehitomtib 

EnlARAFP    (M*»-ia  ^TKUFRCLF,    CANrFR      MnbaNIN'S    OlsrABEl 


various  lUrections,  observ- 
ing the  extent  of  move- 
ment and  the  line  in 
which  it  is  most  readily 
pushed  —  e.  g.,  floating 
kidney,  which  is  most 
easily  earried  upward  and 
backward. 

If,  when  the  hand  is 
laid  upon  the  tumour, 
the  latter  ia  found  to 
move  up  and  down  with 
each  respiration,  it  may 
be  inferred  that  it  springs 
from  organs  in  dose  rela- 
tion with  the  diaphragm 
— i.  e.,  liver,  sph-en,  and, 
to  a  less  extent,  tlie  kid- 
ney. This  is  a  sign  which  possesses  considerable  diagnostic  value, 
but  it  must  be  renicnibored  that  the  tumour  may  have  contracted  ad- 
hesions in  such  a  manner  as  to  priMluce  the  same  effect.  On  the 
other  hand,  tumour*  which  would  ordinarily  move  with  respiration 
may  be  hindered  from  so  doing  by  interference  with  the  contniction 


liii.  li!L— Sliiiwiii^;  tlio  clinical  nrciw  of  Iho  nWomcQ 
with  reCerutico  to  I  lie  iliuttnoclic  viilue  of  tlio  Bilu- 
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lusioiiH  wiUioUt  dofiuite  liH-uliuii. 
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of  the  diaphragm  consequent  upon  pleurisy,  emphysema,  or  a  greatly 
enlarged  liver  or  spleen. 

The  tumours  which  are  readily  Movable  by  puipution,  and  which 
descend  when  the  patient  is  in  the  erect  position,  are  floating  liver, 
spleen  and  kidney ;  tumour  of  the  stmnach  (especially  pyloric)  or 
intestine;  f«cal  masses  or  concretions,  and  gallstones,  SHghily 
movable  are  tumours  of  the  gall  bladder  and  omentum  above;  uterus 
and  ovaries  below.  Immot'able  are  tumours  of  the  pancreas,  aneurism 
of  the  abdominal  aorta,  abscess  or  inttammation  due  to  disease  of  the 
appendix,  tumour  of  bone  or  abscess  resultiug  from  caries,  and  en- 


SIGMOID  AREA 


SPLENIC   AREA 


«KD  MIOLAVMO  »>LEt  . 

ENUKOCO,     on    MOV*SL£ 

MiC  PftOLAPICO  KlOrviiV 

PcmNcrMMinc  *B-^"'^'i' 

OlLATfO  ITOIOC" 
F^CAt    »CCUMUL*I  ■-■. 

CairEROUTHS 

Q*LL9roNC> 
EnuilO*  IN  LIUCA  PERt- 

TOflCAL  CAVITY 
SuSPmRCNIC    ABACfH 

'"•ABfil    ►AkP«»LE) 
AUCMS   OVC    TO    tPIMAL 

cMttta 


CAi-cea  or  (lowc  m  flex- 

unC       OR       DIKENBlkO 

colOu 
F^CAl.  ACCUMULATlOn 
EhTUOllTHft 

QAiLaTOhO 

PaOAt    AUCfU 

f<c>i,  auccu 
Enlarged  clahoi 
TuefRCuious     PCAiTo- 

NtT18 

Cascirous  pcrctomitw 

Iktuuuucrtiok 

Hernia 

MouAtLE  IPLiEN 

Movable  ki[M£v 

OvftRIAN    TUMOUR 

Ovarian  ABKUa 

C«ST   OF   iflOAD   ua*> 

KENT 
HvtMATOItA  OR  HEMATO- 
CELE 

Fibroid  tumoure 


Fio.  168. — Sho'.viiiL'  i"v-*il.i|^^  tiiiJin?*  in  tlie  fiplcnic  aiiil  aiffraniil  arcuR. 

larged  retroperitoneal  glands  or  abscess.     Tumours  of  the  stomach 
or  intestine  may  olmngf  position  with  the  peristaltic  movemeutH. 

(3)  Note  also  ite  si/.c,  appnvximately  or  bv  measurement;  its 
shape — round,  ovoid,  or  irregular;  its  .surface,  whether  smooth  or 
nodular;  and  its  consistence — soft,  doughy,  and  indentable  (faecal 
mass),  moderately  liard  or  stony,  t'ltn  fluctuation  be  obtained — i.  e., 
IB  it  of  a  cystic  nature,  with  fluid  or  semifluid  contents  (hydrone- 
phrosis or  pyonephrosis,  ovarian  cystoma,  distended  bladder,  liydatid 
oyat,  pregnant  uterus,  ectopic  gestation,  or  encysted  abscess)  ?    If 
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fluctuation  is  prosont,  test  for  the  "hydatid  thrill,"  by  placing  three 
finijors  over  tlie  iliii'tuatiii]L;  imiss  and  purtnissing  strongly  upon  the 
middle  one  of  the  three,  letting  the  plessor  or  striking  finger  rest  at 


GA$TR!C    AREA 


Fatty  Tumour  o*  itatCfM  or  moominal  wall 
DicrdiocD  fTOMACH  >OJii,  riuio,  fOuo> 

DtUITtO   flTuMACM    IRANCLV) 

TuMOun  or  pvlorui  cm  antchior  mail  of  iToii- 

ACM    (uSUAtLY    CANCI«) 
INPURATIOM    Of    CHROfttC    GASTRIC    UtCEA    (RARE) 
CvftT.     CiPICFR,     OR     BCLtHOfiie     OF     PANCREAA,     OH 

ACUTE    HeMOAAHAOlC    MtiCNeATirtft 

Tumour  ICAwcfR.  htoatio  cit)  or  imlargement 

(part   or   OEHERAI.    IRCRlAal)  OF   LEFT    U>«  QF 
UVER 

D>«TiNOFD   <*il£,    pus,  COnoatTIOK*)   OR   carcer- 

OUt    OALL    tLAObt*    (RM^HT    4I0E    0*    AREA) 
CahCER  OF    TRANSVERRE    COUOM 

Tumour  cf  iNruftauscEPriOR 

Tuberculous    cr    CAficcROus    omentum    (trana- 

VCRtE,    CORDLIXE    tumour) 
ENLARCeO   POtTtRIOR    MCOIAS'INAL,    MItfNTERIG    OR 

retroperitoneal    QiANDB   (tuRERCULOUB,    CAN- 

CEROUA.    HOOGKill't    DI9CA«E) 
TuBERCULOua    AMCEU 

Subphhehic  ABKE>9  ^rarelt  palparleI 

A**FURIftM    OF    ABDOMINAL    AOhTA    (miOOLC    LIMe) 

Effubion  into  LEsaut  peritoneal  cavity  (to  left) 


flu.  Iu4.— Showing  poKsiM'   iiii.luigH  in  thv 
gHBtrio  and  pelvic  nrev. 


PELVIC  (PUBIC)   AREA 


In  median    LiNt :    Dibtenoeo    rlaoder  ;    ute nvi, 

PREONANT,  OIITENOED  (iMKCRfODATe  HYMEN  I; 
on    FIBROID   TUMOUR 

Laterally  :   OvaRian  tumour,  arhEbs  of  oyart, 
MAtaES  DUE  TO  PYoaALPiNn,  ruptured  EeTOI>»C 

OEBTATIOFI  (hAIMATOMaI,  TUBERCULOUS  PERt- 
TONITia,  OR  AN  UNUSUALLY  LONIl  INFLAMED 
APPENOiX   ITihO  tM   TME  PELVd 


the  end  of  each  stroke,  when,  if  the  thrill  is  elicited,  it  will  be  per- 
ceived by  thi'  two  latend  fingers. 

(4)  Observe  carefully  in  what  part  ur  region  of  the  abdomen  the 
Bwelling  or  tumour  lies. 

(5)  Di'termiiie  as  ai.'PuniU^ly  a.s  possible  wlictber  it  is  entirely  of 
tthdoniimil  origin,  or  whether  it  .springs  fnim  thu  pelvis.  Careful 
dw|i  palpation,  just  above  the  brim  of  the  pelvis,  together  with  a 
rectal  or  vaginal  exatnination,  will  usually  determine  this  point,  hut 
cases  oceiir  in  which  errors  are  quite  possible — e.  g.,  an  absoCfiS  of  th© 
ovary  rising  out  of  the  pelvis  suftieiently  high  to  be  diagnosed  as  an 
appendical  absces.s. 

A  decision  as  to  the  ])articiilar  organ  or  struetnre  from  which  a 
tumour  springs,  or  a  diagnosis  of  the  nature  and  seat  of  the  disease 
causing  local  swelling  or  bulging  in  various  parts  of  the  abdomen, 
depends  not  only  upon  the  iot'iition  and  chjiraeters  of  the  tumour  or 
swelling,  but  also,  and  often  to  a  large  extent,  upon  thj-  history  of 
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the  case  and  the  rosalts  of  ehcmicul  uiul  microBCopical  exaiuiuutiona 
of  the  sputum,  gastric  nonteuts,  blood,  urine,  or  faeces. 

(f)  Indications  Derivid  from  tJu'  Si  fun/ ion  of  Ahiinminnl  Sii'eU- 
ingit  or  7'umourft. — For  tlie  sake  of  I'liiiitMil  lonvi'iiienue  in  descrilnng 
the  significance  of  swellings  or  tumours  according  to  the  part  nt 
the  abdomen  in  which  tln'V  are  fcnind.  one  may  recognise  7  areas  or 
regions,  each  named,  with  2  f'xcejition.s  (pi-lvic  and  iindtilical),  after 
the  most  important  organ  or  part  underlying  it.  These  areas  (Fig. 
lUI),  the  boundaries  of  which  necessarily  overhip  to  some  extent,  are 
in  the  median  line  tinxtrii.,  nmhiliettl.  and  prlric;  to  the  right,  tlie 
hepatic  and  uppemlintl;  to  the  left,  the  .yj/enic  nm\  .ti;/tnoid.  Fur- 
thermore, as  certain  Imlgings  or  tumours  may  occupy  almost  any 
point  in  the  abdominal  cavity,  it  is  practicable  to  form,  according 
to  their  distribution  but  wilh  some  necessary  repetition.  8  groups  of 
palpable  abdominal  lesions.  It  is  helpful  from  a  diagnostic  view- 
point to  have  in  mind  the  possible  findings  when  palpating  and  per- 
cussing special  regions  or  aresks  of  the  abdomen.  It  is  to  be  remem- 
bered that  a  tumoui  or  ati  ctdartrcd  orirsm  in  one  of  tliese  areas  may 


Uhbiuoal  HtlmA 

Drt-ATtO     AND      OtSTENDCO     toAft,      FLUIO) 
eTOMACM 

Lame  ca>ic»r  o»  stomach 

MOVASIC    AkO     MOLAOUD    □•     ChlAMIO 

KlOraO,    SPLEEN,    on   LIVCR 

E>iTEROPTO«a  (auLOina) 

C*l<C£ft     or      INTfST1)<e      ON      OWCtaTUH 

{  tumour) 
PMLAParo  COLON  (TRAuvEmE  com)  in 
LOwtR  pow'io"  or  area) 

E»iLAHOEO     MeSENTERtC     OLANOS    ItuSER- 
Ckl.   CANCER,   ETC.) 

Tusf  rculOui  or  canoeroui  nmTOHiTW 

PnOJECTINS      vtRTEBIK      laiMULATINO      A 

TuMOun' 


liu.  Im6.— Sliowinjr  pos,HiliIc  fimiiiigB  in  unibilleol  nrea. 

)W  to  sn<b  dimensions  tliat  it  underlies  several  of  these  areas,  or 
idficd  may  occuity  nearly  the  entire  abdominal  cavity — e.  g.,  liver, 
spleen,  ovarian  tumour — but  careful  palpation,  aided  pcrhiips  by  the 
history,  enables  it  to  be  traced  to  its  origin  in  a  particular  region. 
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(1)  Swellings  or  Masses  without  Definite  Localizatioit. 
— Here  are  included:  Fmcal  masxe^  (impacted  fieces)  at  some  pciiiit 
ill  the  course  of  the  colon,  most  coinmoiily  ut  the  cjpcuiii  or  at  oTie  of 
the  flexures:  Large  yaUstouc^  in  the  intestine  or  fmcal  murretionH : 
Floating  kidney,  which  usually  remains  on  itH  own  side,  but  may  be 
found  anywhere  between  ribs  and  pelvis:  Floating  xjiheti  (left  side), 
but  which  nmy  deaoend  into  the  pelvis:  The  tumour  of  itifussuscep- 
tion:  Pyloric  tumour,  usnally  cancer,  extremely  movable,  but  com- 
monly found  in  the  upper  and  central  portion  of  the  abdomen. 

(All  of  the  preceding  swelling,*,  unless  bound  by  adhesions,  are 
more  or  less  movable  by  the  palpating  band.) 

Phantom  tumour  (contracted  abdoniinat  muscles  or  distended 
Jcnnckle  of  intestine) :  or  the  masses  of  tuberculous  or  cancerous 
peritonitisy  or  enlarged  abdominal  lymph-gUtmln  (tuberculosis,  can- 
cer, Uodgkin's  disease). 

(2)  Swellings  or  Masses  in  the  Gastric  Arka.— In  the  gas- 
tric area,  as  the  term  is  here  employed  (Fig.  164),  one  may  find  : 

Fatty  tumour^  or  abxress  of  abdominal  wall :  Distention  of  the 
stomach  from  gas,  or  bloud :  Dilated  stomach  rarely;  the  epigas- 
trium is,  as  a  rule,  depressed  and  hollow :  Malignant  or  non-malig- 
nant luiiiojrr  of  p!/fnrus.  but  in  the  majority  of  cases  a  distinct 
tumour  in  the  gastric  area  is  a  cancer  of  the  pylorus  or  anterior 
wall  of  the  stomach:  Palpable  induration  may  possibly  be  due  to  a 
chronic  gastric  ulcer:  Cyst,  cancer  or  sclerosis  of  the  paiureas,  or 
acute  hsemorrhagic  pancreatitis:  Tumour  of  the  loft  lobe  of  tlie  liver 
(cancer,  hydatid  cyst)  or  its  enlargement  as  a  part  of  a  general  in- 
crease in  the  size  of  the  liver:  A  galhbliulder  distended  with  bile  or 
pus,  paiked  with  concretions,  or  affected  by  cancer,  in  the  right-lumd 
portion  ui  this  area,  as  a  pear-shaped,  jierhaps  nodular  mass:  Cancer 
of  transverse  colon  and  the  tumonr  of  intussueeeption. 

A  firm,  elongated  conllike  tunmur  lying  transversely  across  this 
space  is  usually  a  tuben  ulous,  rarely  a  cancerous  outfiitinn.  Masses 
felt  here  may  be  enlarged  posterior  mediastinal,  mesenteric,  or  retro- 
peritoneal ghtiitlft  (tuberculous,  cancerous,  Hodgkin'a  disease).  A 
swelling  (Huctuatiou  perliapg  obtaiivi'd)  may  be  a  tuberculous  ab- 
scess; or  a  subphrenic  abs'^-ess  may  contain  gas,  resulting  from  per- 
foration of  storaacii  or  disease  of  pancreas,  or,  toward  the  left  of  this 
space,  may  be  an  effusion  into  the  lesst-r  peritouesil  cavity  from  dis- 
ease of  the  pancreas;  and  a  pulsating  tumour  nearly  in  the  middle 
lino  may  be  an  aneurism  of  the  abdominal  aorta. 

(3)  SwELLiNos  OR  Masses  in  thk  Umbilical  Area. — One  may 
find  here  (Fig.  1(15)  :  A  somewhat  tense  ami  tympanitic  protrusion 
at  the  navel — an  umiulical  hernia  :  Bulging  due  to  a  dilated  stomach 
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(fluid,  gas)  or  prolapsed ;  or  u  large  nmcer  of  the  stomach  ;  A  pro- 
lapsed or  enlarged  spleen,  to  be  traced  upward  and  to  the  left  under 
the  costal  niurgin  and  further  identifitd  )>y  its  notch:  A  prolapsed 
or  enlarged  livL-r,  to  be  trm-ed  upward  and  to  the  right  uiuJer  the 
border  of  the  ribs,  to  he  further  idMitified  by  its  notch  :  A  floating 
Or  enlarged  A/V/h<7/ on  one  side  or  the  other;  Enteroptosis  (bulging) 
and  cancer  of  intestine  or  onieiiium  (tumour):  prolapsed  coltm,  felt 
as  a  transverse  cord  in  the  lower  portion  of  this  area:  and  enlarged 
mesenteric  glands.  Vuusuallv  projecting  vertebrae  may  simulate  a 
tumour-ma8B. 

(4)  Swellings  or  Masses  in  the  Pelvic  Akea. — In  the  pelvic 
(or  pubic)  area  (Fig.  Iti-t)  in  the  mcilian  line  may  be  found  a  dis- 
tended bladder;  nteruB,  pregnant  or  distended  by  retained  menstrual 
fluid  (imperforate  hymen),  or  fibroid  tumour;  and  the  bulging  due 
to  gastroptosis  or  enteroptosis.  On  one  or  the  otiier  side  may  be 
discovered  an  ovarian  tumour,  abscess  of  the  ovary,  pelvic  masses 
due  to  pyogalpinx,  ruptured  ectopic  gestation,  tuberculous  peritonitis, 
or  inflammation  of  a  long  appendix  lying  in  the  pelvis. 

(5)  SwELLlNOS  AND  Massks  IS  THE  HEPATIC  AREA. — This  area 
(Fig.  mi)  includes  portions  of  the  epigastric  and  anterior  lumbar 
regions.  The  most  common  eulargcnicnts  found  in  this  area  belong 
to  the  liver.  These  and  other  conditions  are  :  Increased  size  of  liver 
due  to  passive  congestion,  hypertrophic  cirrhosis,  caiicerouH,  gum- 
matous or  amyloid  liver,  hydatid  cyst,  hepatic  abscess  and ''lacing 
liver."  The  liver  may  be  carried  downward  by  the  pressure  of  a 
right-side  pleural  effusion  or  be  movable  and  prohipsed.  A  small 
pear-shaped  mass  nuiy  be  a  gall-bla<lder  distended  with  bile  or  piia 
(empyfenni),  slulTed  with  stones  or  etditrged  by  f;ancer.  Exception- 
ally it  may  be  felt  below  the  level  of  the  uinbilicus. 

Here  also  may  be  felt  a  movable  kidney  or  one  which  is  the  seat 
of  hydronephrosis,  py(yneplirojiis  or  cancer,  iiH  w<'ll  as  a  pcrinephritic 
abscess,  subphrenic  abscess  (rarely  palpable)  or  one  caused  by  caries 
of  the  spinal  column. 

Cancer  or  faaca!  mass  at  and  below  the  hepatic  flexure  of  the 
colon,  and  enlargement  of  the  retroperitoneal  glands. 

(6)  SwELLiNCJS  AND  MASSES  IN  THE  AppEJJnjcAL  Area. — The 
diseases  of  the  appendix  ami  other  conditions  which  may  cause  swell- 
ings or  tumours  in  this  area  are  (Fig.  I'l-i)  :  Acute  appendicitis — 
tumour  rarely  to  be  felt  until  forty-eight  hours  from  its  otiset : 
Chronic  appendicitis — the  enlarged  and  thickened  appendix  miy,  at 
times,  but  by  no  means  always,  be  felt  as  a  sausage-sluipcd  tumour. 

Faecal  accumulation  in  the  cajcum  which  may  give  rise  to  a 
typhlitis  (inflammation  of  the  cjecum),  perityphlitis  (inflammation 
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of  the  aeroiis  covering  of  the  csecuni,  iiad  jmratyphlitis  (suppumtive 
inflammation  of  the  connective  tissue  in  the  neighbourhoad  of  the 
caBrnni).  Tlic  liiitor  condition  simulates  the  tnniour  of  appendicitis 
exactly,  but  by  couiparij-on  is  yvry  r;src.  Tlit5  existence  of  these 
lesions  apart  from  an  appendicitis  is  extremely  doubtful. 

Fascal  abscess  from  perforating  ulcer  of  colon  :  Tliree-fourths  of 
the  tuirinurs  duo  to  intussusccptiou  are  in  this  area  in  the  ueigh- 
Iwurhood  of  the  cjecnm  (Fowlkr)  :  Obstructing  foreign  bodies  (gall- 
stones, fiscal  imiuiction,  enteroliths)  are  usually  found  in  this  area: 
Cancer  of  the  ca>CHm  or  of  ttie  lower  part  of  the  usceruliiig  colon,  and 
Tctropcritnneul  sarcoma:  A  distended  gall-bladtler  (which  may  de- 
scend below  the  level  of  the  uuibilicus):  Floating  or  enlarged  kid- 
ney: Ovarian  cyst,  cyst  of  broad  ligament,  pyo*ulpinx  or  ovarian 
abscess,  or  hiKmatoma  ur  hieniittorele  from  a  ruptiin-d  ectopic  gesta- 
tion:  Psoas  abscess,  enlarged  glands,  hernia  (ut  the  inguinal  rings); 
and  as  unique  oecurrences  (Kowi.ek)  a  lithopi^dion  escape*!  from  the 
right  Fallopian  tulie,  and  a  fibromyoma  of  the  ilro-ciecal  region. 

It  will  be  tutted  that  lesions  originating  in  tiie  licpatio  and  pelvic 
areas  may  desii'iid  or  rise  into  the  appendical  area,  and  the  former 
two  are  consequently  reprc-scnted  (Fig.  liil)  as  encroaching  upon 
tlie  latter. 

(7)  Masses  axu  Swellings  in  the  Splenic  Area. — Enlarged 
sjileeu  from  various  causes,  traced  upward  under  the  ribs,  or  tho 
Siune  organ  movable  and  prolapsed  (Fig.  l<>i)  :  Enlarged  kidney — 
from  various  causes — or  the  same  organ  movable  antl  displaced,  and 
perinepbritic  abscess:  Dilated  stomach,  distended  with  food  or  gas; 
or  cancer  of  the  stomach  :  Fspcal  accunuilatiou  in  the  splenic  flexure 
of  the  colon:  and  subdiaphragmatic  abscess,  or  effusion  into  the 
lesser  peritoneal  cavity. 

(8)  Massks  and  Swellings  in  tub  Sigmoid  Auea.— One  may 
find  here  (Fig.  1B:5):  Cancer  of  the  sigmoid  flexure  or  descending 
colon :  Accumulation  or  impaction  of  f«^ces,  or  foreign  bodies  :  Psoas 
abscess  and  fajcal  abscess  (from  ulcer  of  colon)  :  Enlarged  glands 
and  the  masses  of  tuberculous  or  cani'crous  peritonitis  :  The  tumour 
of  iutussuseepti(Oi,  or  in  the  inguinal  rings  the  tumour  of  hernia: 
Floating  spleen  anil  kidney  may  be  present  here:  and  coming  from 
the  pelvis  upward — ovarian  tumour,  cyst  of  bnnid  ligament,  abscess  of 
ovary,  fibroid  tutuour,  and  lui^utsitiicele  or  haMuatonia  from  ruptured 
ectopic  gestation. 

Ausctdtation.  of  the  Abdomen,  — .Auscultation  is  only  occa- 
siuti.illy  useful  in  the  exaniiniitioii  of  the  abdomen. 

Over  tlie  stomach  one  may  hear  the  souuils  of  svvjdlowed  fluid 
entering  the  viacua,  and  splashing  or  bubbling  sounds  with  move- 
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ment  of  the  body  (succuesioii),  which  arc  of  little  or  no  diagnostic 
value;  or  an  unusual  intensity  or  quality  of  heart  sounds,  the  hollow 
air-containing  organ  acting  as  a  resonator  to  re-enforce  or  alter  their 
normal  characters. 

Over  healthy  intestine  one  can  always,  at  least  with  patient  wait- 
ing, hear  bubbling,  gurgling,  ringing,  sonorous,  or  cooing  sounds, 
due  to  peristaltic  contraction  forcing  gas  through  fluid  or  through 
coiled  or  knuckled  intestine.  If  a  diagnosis  is  to  be  made  between 
mechanical  obstruction  and  intestinal  paresis  (sepsis,  defective  inner- 
vation, etc.),  both  having  tympanites  and  obstinate  constipation  as 
symptoms  in  common,  the  entire  absence  of  sound  during  prolonged 
auscaltation  is  significant  of  paresis.  On  the  other  hand,  in  mechani- 
cal obstruction  the  sounds  arc  usually  increased  in  intensity  and 
number  by  the  greater  vigour  of  the  peristaltic  movements  in  en- 
deavouring to  overcome  the  stenosis. 

In  paralysis  of  the  muscular  cout  of  the  intestine,  usually  due  to 
septic  peritonitis,  the  heart  and  breath  sounds  may  be  audible  over 
the  entire  abdomen,  especially  in  children.  They  are  not  audible  in 
tympanites  due  to  otlier  causes  than  intestinal  paralysis,  and  the  dis- 
tinctness with  whicii  they  are  heard  bears  a  direct  relation  to  the 
degree  of  atony  (Peters). 

Soft  rubbing  or  crepitating  friction  sounds  are  sometimes  heard 
in  peritonitis,  especially  over  the  riglit  hypochondrium  (perihepatitis) 
or  an  enlarged  spleen  (perisplenitis)  or  a  systolic  bruit  over  the  latter. 
One  may  hear  at  times  a  venous  hum,  or  the  bruit  of  aneurism  (or 
pressure)  affecting  tlie  abdominal  aorta ;  rarely,  a  venous  hum  over 
the  liver  (pressure  on  vena  cava) ;  and  if  pregnancy  exists,  the  fojtal 
heart  sounds  (funic  souffle,  uterine  souffle,  r hoc  fetal).  Auscultatory 
percussion  is  dealt  witli  in  tlie  examination  of  special  organs. 


SKOTION  X.XXIV 
EXAMINATION   OF   THK  DKiESTIVK  SYSTEM 

The  digestive  system  comprises  the  mouth,  salivary  glands, 
pharynx,  tonsils,  esoplia;,ni8,  stomach,  intestines,  liver,  pancreas,  and, 
for  convenience,  the  peritoneum. 

The  subjective  symptoms  of  disease  of  tliese  organs  are  sum- 
marized elsewliere  (Synopsis  of  Examinations,  q.  ?.'.),  with  page  refer- 
ences to  their  dt;tailed  consideraticm.  Tiie  objective  examination  of 
some  portions  {q.  v.)  of  the  digestive  apparatus  has  already  been  de- 
scribed—viz.. Mouth,  Salivary  Glands,  Pharynx,  and  Tonsils. 
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I.    THE    ESOPHAGUS 

Ajiatomy  of  the  Esophagus. —The  esophagus  is  a  muscular  tube 
varying  from  i  of  an  inch  to  a  scant  inch  in  diameter.  It  is  about 
10  iiKihes  (25.5  centimetres)  long,  beginning  at  the  upper  border  of 
the  cricoid  cartilage  opposite  the  disk  between  the  5th  and  0th  cer- 
vical vcrtebrfc,  and.  after  passing  through  the  diaphragm,  ends  at 
the  cardiac  orifice  of  the  stotuach  oppo.site  the  lOtli  dorsal  vertebra. 

Of  its  relations  the  following  arc  of  special  clinical  importance  : 
In  the  neck,  in  front  and  at  the  sides  with  tlic  thyroid  ghmd;  at  the 
sides  with  the  recurrent  laryngeal  nerves.  In  (he  fhortu,  in  front 
with  the  aorta,  the  left  bronchus  (between  4th  and  5th  dorsal  verte- 
bra*), and  the  pericarrtiinn ;  laterally,  the  pleura  and,  except  at  its 
lower  portion,  the  pneuniogaatric  nerves. 

Examination  of  the  Esophagus.— The  cardinal  symptom  of 
esopluiigcal  disea^se  i.s  dysphagia,  witfi  or  without  regurgitation. 
The  object  of  physical  examination  is  mainly  to  determine  the  pres- 
ence of  a  stricture  or  diverticulum. 

(1)  Palpation  r//' Mt- r.wyjAff?'^*' is  possible  only  in  the  neck.UBnally 
on  the  left  side,  behind  the  trachea.  \  distinct  tumour  found  here 
may  be  a  diverticulum  di.stcn<k'd  with  food  or  fluid.  A  brawny 
swelling,  perhaps  with  subcutaneous  emphviiema,  is  indicative  of 
rupture  or  perforation  of  the  esophagus  with  restilting  inflaniniation 
of  the  poricsopliagoal  tissues  which  may  proceed  to  suppuration. 
An  abscess  in  this  locality  may  be  due  to  caries  of  the  cervical  ver- 
tebra>, 

(3)  Aitxcultiftiou  <if  the  c-topl/nffnn  is  oceasioiuilly  of  sonic  diagnos- 
tic value.  The  stethoscope  iihould  be  placed  posteriorly  just  to  the 
left  of  the  spine  about  the  level  of  the  Bth  dorsal  vertebra  while  the 
patient,  at  signal,  .swallows  a  moutliful  of  water.  At  the  instant  of 
swallowing  a  sound  (deglutitory)  is  heard,  ft)llowed  in  6  or  7  seconds 
by  the  esophageal  finn't,  a  sound  like  that  heanl  in  ntie's  own  ears 
when  swallowing  saliva.  Three  to  5  seconds  hiter  ensues  a  second- 
ary sound  caused  either  by  the  fluid  entering  the  stomach  or  by 
regurgitation  of  air  bubbles.  If  the  primary  esophageal  hniif  is 
weak,  or  dehiyed  longer  tiian  7  seconds,  or  rephiced  by  a  loud  splash- 
ing or  gurgling  noise;  or  if  the  secondary  sound  is  dehiyed  longer 
than  from  5  to  13  seconds,  partial  stenosis  may  be  suspected.  If  the 
Ist  or  2d  sound  is  abst'ut  complete  stenosis  may  be  suspected.  If 
loud  gurgling  or  bubbling  sounds  lasting  for  some  minutes  are  heard 
at  any  point  along  the  left  side  of  the  spine  they  may  be  a  result  of 
contractions  of  the  osophagus  upon  fluid  contained  in  a  divortirulura 
or  in  the  dilated  portion  of  the  eaual  immediately  above  a  stricture. 


EXAMIXATIOX  OP  TlIK  KSOPHAOrS 


47' 


(3)  InstrinnfiiUtl  fxnniination  of  ihf.  esophagus  '\»  made  either  by 
the  passage  of  the  somewhut  llexiMo  but  solid  boujjic  or  soutnl,  or 
by  the  perfectly  flexible  stomach  tube.  The  techuie  of  iiitrodurtian 
will  be  more  conveniently  described  in  connection  with  the  exuniina- 
tioTi  of  the  stomach  (page  484).  Inspection  of  the  interior  of  tlie 
esophagus  has  been  practiced,  but  at  present  this  method  is  niaiuly 
uf  uca«leraic  interest. 

The  following  average  measurements  are  to  he  reniemborcil  in 
connection  with  the  use  of  tlie  sound  :  From  the  incisur  tt'eth  it  is 
G  inches  to  the  beginning  of  the  esophagus  (at  the  cricoul  cartilage); 
0  inches  to  the  crossing  of  the  left  bronchus;  and  IC!  inches  to  the 
cardiac  orifice  of  the  stomach.  The  esophagus  is  normally  soniewliat 
constricted  at  its  beginning,  at  the  crossing  of  the  bronchus,  and  at 
its  cardiac  end. 

Obstruction  to  the  passage  of  the  tube  may  be  duo,  especially  in 
a  nervous  patient,  to  spasm  of  the  csopliaguij,  but  by  waiting  a 
inoment  tlie  spasm  will  subside.  If  the  tube  passes  rcutlily  at  one 
sitting  and  refuses  to  pass  at  auother  it  is  significant  of  a  divertic- 
nliini,  which  in  tlie  first  case  was  cmply  and  allowed  t!ie  tube  to 
slip  by  it,  and  in  the  second  suHicicntly  distended  with  food  or  lluid 
to  engage  the  end  of  the  instrument  and  prevent  its  passage.  If  the 
obstruction  is  found  to  be  pf'rni.iuciit,  it  is  necessary  to  decidi>  whether 
it  is  due  to  the  most  common  eiiusc,  narrowing  (stricture)  id  the  Lube, 
or  to  pressure  upon  it  from  the  outside  (aneurism,  mediiistiual  tu- 
mour, enlarged  bronchial  glands). 

If  the  presence  of  a  stricture  has  been  aBcertained,  one  must  de- 
termine its  locality,  calibre,  and  permeability.  The  localiitf  is  found 
by  passing  the  tube  to  the  strictured  jmiiit,  nipping  it  between  the 
fingers  close  to  the  incisor  teeth  and  measuiing  tlie  distjiucc  from 
the  fingers  to  the  end  after  withdrawal.  It  is  thus  possible  to  decide 
the  practicability  of  surgical  relief.  The  atUbre  is  discovered  by 
using  souTuls  or  tubes  of  varying  diameters,  linding  one  which  will 
jiass  with  nuideriite  resistance.  \is  pcrmmhilihi  is  evidenced  by  hear- 
ing the  esojihageul  bruit  as  previously  described,  and  by  the  passage 
of  a  somewhat  rigid  sound,  as  a  very  flexible  instrument  may  curve 
upon  itself  in  tire  u(>per  dilated  portion  of  the  canal.  If  the  stric- 
ture is  cancerous,  which  is  usually  the  case  in  elderly  patients,  and 
the  tube  is  fenestrated,  small  particles  of  the  new  growth  may  he 
found  in  the  oiwuiugs.  If  the  tube  is  bloody,  ulceration  or  erosion 
is  present. 

The  presence  of  aneurism  of  the  thoracic  aorta  is  an  absolute  bar 
to  the  use  of  the  sound  or  tube,  and  it  should  rarely,  if  ever,  be  em- 
ployed if  there  has  been  recent  vomiting  of  blood. 
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II.    STOMACH 

Anatomy  and  Surface  Relations  of  the  Stomach.— The 

stomach  lies  in  the  epigastric  fiinl  k'ft  hypfK  liomlriao  regions.     Five 

sixtha  of  its  bulk  is  to  the  left  of  tho  jiiediuu  line,  one  sixth   to 

the  riglit.     The  larger  end, 

the    fundus,    fits     into    the     • 

(.•(JtiL'uve    left    vnult    of    the 

diaivliniffni.     The  imjiortiinl 

points  to  be  remembered  are 

as  follows  (Plate  I  uud  Fig. 

JGIJ)  : 

The  cardiac  orifice  (or 
cardia)  is  situated  directly 
^M'hjml  or  a  little  tn  the  left 
of  the  sternal  junction  of 
the  left  7th  cartilage,  on  a 
level  witli  tho  body  of  the 
1  Itli  dorsal  vertebra.  It  liea 
4^  inches  distant  from  the 
anterior  surface  of  the  abdo- 
nren.  Tlie  eardia  oicupies  a 
relatively  fixed  position  be- 
cause of  its  attaciiment  to 
the  esophagus. 

The  pt/lorus  lies  between 
the  riglit  sternal  and  para- 
Bternal  lines  loi  a  level  with 
or  slightly  below  the  tip  of 
the  cnsiforra  appendix,  and 
corresponds  to  the  body  of 
tiie  1st  hiinbnr  vertebra.  It  '\»  quite  freely  movuWe,  passing  down- 
ward and  somewhat  to  the  right,  as  the  stomach  becomes  distended 
by  air  or  food. 

The  Jessvr  cnrt'alnre  descends  from  the  canlia,  passes  transversely 
to  tlie  right  and  then  ascends  to  the  pylorus.  The  two  orifices  lie 
closer  together,  and  the  leaser  curvature  is  shorter  and  sharper  tlian 
is  sometimes  realized. 

The  (jreiifir  rurrnlure,  when  the  stomach  is  moderately  distended, 
liea  "i  to  8  fingeri)readths  (U  to  2\  inches)  above  the  unibilieus,  on 
a  level  with  the  infraeo.stal  line  ctjnnecting  the  lowest  points  of  the 
costal  margins.     The  lower  border  of  a  normal  but  mucii-distended 
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Flu.  16il. — Tills  cut  8lu>n'B  the  slmpc  an<i  the  topo- 
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stomach  may  bo  found  at  the  level  of  the  navel.  If  below  the  um- 
bilicas,  the  condition  is  pathological. 

The  fufidus  rises  as  high  as  the  lower  border  of  the  left  5th  rib  in 
the  mammillary  line — from  1  to  2  inches  higher  than  the  cardia — 
above  and  behind  the  apex  of  the  heart. 

The  anterior  surface  is  for  the  most  part  overlapped  by  the  liver, 
left  lung,  and  certain  of  the  left  ribs,  leaving  a  comparatively  small 
extent  of  its  surface  in  direct  contact  with  the  anterior  muscular 
wall  of  the  abdomen.  The  pyloric  end,  the  lesser  curvature,  and  the 
cardia  lie  behind  and  beneath  the  quadrate  and  left  lobes  of  the 
liver ;  the  fundus  and  a  portion  of  the  body  are  overlaid  by  the  lower 
anterior  portion  of  the  left  lung,  and  the  anterior  parts  of  the  7th, 
8th,  and  9th  left  ribs.  Traube's  space  is  the  area  over  which  the 
stomach  is  in  direct  contact  with  the  ribs  just  mentioned,  and  is 
bounded  above  by  the  liver  and  lung,  externally  by  the  spleen,  the 
remaining  boundary  being  formed  by  the  left  costal  margin.  Over 
this  space,  as  well  as  the  exposed  area  of  the  stomach  in  the  epigas- 
tric region,  pure  gastric  tympany  may  be  elicited. 

The  diameters  of  the  stomach  when  moderately  distended  (Sappev) 
are,  between  fundus  and  pylorus,  10  to  12  inches;  between  lesser 
and  greater  curvature,  4  to  5  inches ;  and  between  the  anterior  and 
posterior  walls,  3^  inches.  The  distance  between  the  cardia  and 
pylorus  varies  from  3  to  6  inches.  The  long  diameter  lies  in  general 
transversely,  but  with  a  downward  inclination  from  left  to  right.  As 
the  stomach  distends  (food,  fluid,  gas)  it  rotates  in  such  a  manner 
that  the  lesser  curvature  is  directed  toward  the  spine,  the  greater 
curvature  moves  forward,  the  anterior  surface  looks  upward  and  for- 
ward, and  the  pylorus  moves  to  the  right. 

Physical  Exazaination  of  the  Stomach.— The  stomach 
and  its  diseases  (omitting  the  anamnesis)  are  investigated  by  direct 
physical  examination,  and  by  chemical  and  microscopical  analysis  of 
the  stomach  contents  (Index— Stomach,  Examination  of  contents  of). 

The  principal  object  of  physical  examination  of  the  stomach  is  to 
determine  its  size  and  position,  althougli  there  are  certain  other 
physical  signs  to  be  observed  which  do  not  bear  directly  upon  the 
dimensions  and  location  of  the  organ.     The  methods  are  as  follows : 

(fl)  Inspection. — A  distinct  bulging  in  any  part  of  the  abdomen  ex- 
cept the  epigastric  region  may  be  due  to  a  dilated  stomach.  A  swell- 
ing due  to  this  cause  is  most  frequently  seen  in  the  hypogastric  or 
the  umbilical  region,  while  the  epigastrium  is  notably  hollow  and 
transversely  depressed.  As  the  cardia  is  the  comparatively  immobile 
point  of  attachment  of  the  stomach  to  the  diaphragm  through  the  me- 
dium of  the  esophagus,  the  descent  of  the  enlarged  or  prolapsed  organ 
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increases  townrd  the  pylorus.  With  the  patient  in  the  recumbent  pos- 
ture, a  Hiiirki'd  ooutravity  between  the  costal  arehes,  extending  from  tlic 
ensiforin  :ippondix  to  or  below  the  umhilliMis,  with  perhaps  h  vertical 
median  siileus  wider  above  than  below,  Lhe  iiltddniuii  being  as  ii  whole 
flattened  in  the  central  pnrlions  and  bulging  in  the  hiteral  regions, 
is  siguitieant  of  prolajise  of  the  stoiivarh  (gastroptosis).  In  the  erect 
position  the  cpigiistrir  region  beeonies  Ktill  more  depressed,  while  the 
undjilical  and  in  particular  the  pubic  regions  bulge  outwurd.  In- 
spection may  also  show  peristaltic  waves  passing  from  left  to  right 
(rarely  reversed)  along  the  dilated  viscus. 

(h)  Palpation.— This  determines  the  existence  of  tenderness, 
swelling  or  tumour,  and  succussion  or  gplashiug. 

Teuderuetis  (y.  r.),  more  or  less  general,  is  common  in  acute  and 
chronic  intlunimations  of  the  stonuich.  It  is  a  sign  of  gastric  ulcer 
otily  wiien  permanently  and  very  strictly  localized. 

Tumour  of  the  stonujch,  if  found  in  an  eblorly  person,  is  usually 
cancerous,  most  coinmotdy  affecting  the  pyloric  extremity  and  gener- 
ally situated  a  little  to  the  right  of  the  median  line  between  tlie 
ensiform  appendix  and  the  umbilicng.  It  may  be  extremely  mobile 
and  capable  of  displacement  into  almost  any  one  of  the  abdominal 
regions.  But  if  it  has  contracted  adhesions  to  fixed  organs  or  tissues 
it  may  be  quite  firmly  moored;  or,  if  adherent  to  the  liver  or  dia- 
phragm, may  move  with  respiration.  In  younger  persons  a  tumour 
here  may  be  the  result  of  hypertrophy  of  the  pylorus.  A  pul])able 
ditluse  thickening  (periga.stritis)  of  a  portion  of  the  stomach  wall 
may  be  found  as  a  consequence  of  chronic  gas!trie  ulcer,  If  the 
abdominal  wallf?  are  thin  and  relaxed  and  the  stomach  prolapsed,  it 
may  be  possilde  l>ut  tiot  likely  for  the  pancreas  to  be  felt  and  mis- 
taken for  a  tumour  of  the  stomach  (Ewald),  and  a  simibir  miutake 
may  arise  from  the  finding  of  a  small  lymphatic  gland  in  the  gastro- 
colic ligament,  at  the  middle  of  the  greater  curvature.  If  the  stom- 
ach is  dilated  and  the  abdominal  wall«  are  thin  and  relaxed,  it  may 
be  practicable  to  feel  the  lower  border  of  the  enlarged  viseua. 

If  fluid  and  air  are  present  in  the  stomach,  splashing  or  succus- 
sion sounds  or  sensations  may  be  elicited  by  placing  one  hand  over 
the  lower  ribs  posteriorly,  while  with  the  other  hand  a  series  of  sud- 
den, quick  pressures  are  made  over  various  points  of  the  abdomen. 
If  splashing  is  found  as  long  as  3  hours  after  a  meal,  particularly  if 
it  exists  below  the  umbilicus,  one  may  suspect  the  presence  of  a 
dilated  or  prolapsed  stomach.  There  is,  however,  one  eource  of  error 
in  that  similar  sounds  may  be  elicited  from  the  transverse  colon  or 
other  portion  of  the  intestine.  If  this  question  arises  the  colon 
should  be  emptied  by  a  high  enema  or  a  laxative. 
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(f )  Percussion. — In  attempting  to  ascertAin  tlio  shape  and  posi- 
tion of  the  stomiich  by  percussion  two  methods  muj  he  employed, 
urdinarii  and  auscultatory. 

(1)  Ordinnry  Pert'usxion. — As  a  rule,  this  is  not  trustwortliy, 
mainly  because  of  the  fact  that  the  ptTciissioii  notu  uf  tliu  Kiirnmiul- 
ing  intestines,  in  particular  the  colun,  8o  elostl}'  resenihles  gastric 
tympany  as  to  bo  indistinguishable  from  it.  Moreover,  the  colon,  if 
distended,  may  overlie  Hie  adjaeent  edge  of  (he  stomach  and  thus 
render  it  impracticable  to  determine  with  any  accuracy  the  position 
of  the  lower  border.  The  degree  of  distention  of  the  stomach,  whether 
the  distention  is  due  to  fluid  or  solid  material  (duhu-ss)  or  gas  (tym- 
pany), and  the  fact  that  the  stonuich  is  overlapped  by  the  liver 
(wliich  may  be  enlarged)  and  left  lung  are  additional  sources  of 
uncertainty.  If  the  atomaoh  is  considerably  distended  by  gas,  ordi- 
nary percussion  may  be  uf  suine  service. 

The  position  of  the  lower  border  of  the  organ  may  be  determined, 
using  simple  percussion,  by  causing  the  patient  to  drink  measured 
quantities  of  water  (Dkuiu),  7  or  8  ounces  at  a  time,  while  in  the  erect 
position,  and  then  percussing.  The  fluid  in  the  stonmch  causes  a 
line  of  duhjess,  indicating  the  position  of  the  lower  border,  and  each 
additional  fpiantity  of  water  ingested  broadens  the  line  of  dulnesa 
and  lowers  the  border  ^  to  \\  inch.  Xoruially  tlie  lower  border  is 
never  found  below  Llie  undjilicus.  If  it  is  discovered  below  the  navel, 
either  dilatation  or  prolapse,  or  both,  exist.  The  distinction  must 
be  made  by  asecrtainiug.  through  auscultatory  percussion  or  infla- 
tion, wJietiier  the  pylorus  and  lesser  curvature  have  or  have  not 
shared  in  the  descent. 

Ordinary  percussion  enables  uiie  to  determine  the  upper  and  left 
bonk'rs  of  the  cx[K>scd  gastric  tyrMjiany,  less  perfectly  the  outline  of 
the  fundus  and  lesser  curvature,  which  are  overlapped  by  the  liver 
and  lung.  Practically  this  is  accomplished  by  the  delimitation  of 
the  lower  border  of  the  left  lung  (y.  *'.),  the  lower  border  of  tbe  left 
lobe  of  the  liver  {q.  v.),  and  of  the  spleen  (y.  r). 

The  average  normal  area  of  gastric  tymjiany  is  shown  in  Fig. 
1G6.  An  increase  in  its  extent,  mainly  in  a  vertical  direction,  will 
be  found  if  the  stomach  is  distended  by  gas  (coiumon  in  general 
meteorism),  and  if  the  left  lobe  of  the  liver  is  shrunken  or  the 
left  lung  retracted  by  pleurisy  or  fibroid  changes,  thus  allowing  the 
stomach  to  lie  in  contact  with  a  larger  siirfac^c  of  the  abdominal  or 
lower  left  thoracic  wall.  On  the  other  hand,  this  area  is  made 
smaller  by  enlargement  of  the  left  lobe  of  the  liver  or  of  the 
spleen,  and  the  tympanieity  of  Traube's  space  is  abolished  by  a  left 
pleural  elfusion. 
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(2)  Auscultatory  Percussion. — For  determining  the  outline  and 
position  of  the  stomach  tliis  metliod  (y.  v.)  is  by  far  better  than 
simplu  percussion.  The  liver  and  iung  do  not  interfere  willi  its  ac- 
curacy, as  the  tympanitic  sound  of  the  underlying  stomach  is  clearly 
tran8mis.sible  tlirough  these  viscera.  Like  simple  percnssion,  it  is 
perhaps  not  reliable  in  ascertaining  the  actual  size  of  the  organ,  be- 
cause of  the  varying  degree  of  di.stention  at  different  times  and  the 
possibility  that  an  inflated  colon  has  intruded  over  the  lower  border 
of  the  stomach.     The  teehnie  is  as  follows : 

Plac-e  the  chest  piece  of  the  stethoscope  at  the  usual  [losition  of 
the  fundus,  over  the  Gth  or  7th  rib  in  the  left  niamiiiillary  line,  or  in 
the  angle  between  the  eusiform  appendix  and  the  left  custal  mar 
gin,  and  percuss  near  the 
Btetlioscupe  in  order  to 
fix  in  the  mind  the  char- 
acteristics of  the  sound 
(E''ig.  107).  Then  percuss 
from  above  and  from 
each  side  toward  the 
stetJioscope,  as  well  as 
from  below  upward,  in 
various  lines,  beginning 
in  each  instant:e  well  out- 
side of  the  usual  normal 
limits.  When  percuss- 
ing from  Iwlow,  com- 
mence at  a  ])oiiit  not 
much  above  the  ayniphy- 
sis  pubis,  as  the  greater 
curvature  may  be  far 
down.  A  characteristic  sound  of  greater  intensity  and  cleaniess  and 
of  liighcr  pitch  denotes  that  the  border  of  the  stomach  has  been 
rciichcMl,  and  at  each  point  a  mark  should  be  made.  The  strokes 
should  be  of  only  moderate  strength.  In  order  to  check  the  result 
percussion  should  bo  repeated,  this  time  from  the  stcthosuoiic  out- 
ward, or  the  instrument  niiiv  bo  placed  over  another  part  of  the 
stomach  during  the  rejienussion.  It  is  to  be  remembered  that  the 
bulk  of  tlie  stomacli  lies  to  the  left  of  the  median  line  even  when 
dilated  or  prolapsed.  Hy  this  metimd  the  position  of  the  lesser  and 
greater  curvatures,  the  fundus,  and  the  pylorus  can  be  quite  reliabl; 
determined. 

It  is  generally  iiossihle  (Stesgel),  in  the  case  of  a  tumour  in  thi 
pyloric  region,  to  detcriidnu  by  auscultatory  percussion  whether  or 
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Km.  li!7.— To  determine  tlip  outline  of  llio  »tom«ch  by 
aaHoultntorv  in-n-unhiyn.  Tli«  «ictlin«eoiic  iu»y  bo 
jilui'i'd  lit  citi)cr  ot'  tlip  point''  inJicutixl  liy  llic  cir- 
fliw  ilurinff  tlie  find  jioroufsion.  During-  tlio  rcpor- 
cUMiioii  it  slioulil  Imi  HliilU'))  to  tlir  other  point 
Arrown  hIiow  tinea  along  wbiett  port'usnioli  slioulil  bai 
couJuvtt'd. 


J 


BXAJIIKATIOX  OP  THE  STOMACH 


"Himflr 


O 


•St  it  bdongs  to  the  stomach.  Place  the  8tethosooi»o  over  the  hxxh 
tt  the  stomach  and  percuss  toward  the  tumour  from  all  directions. 
Tbeaonad  beard  orer  the  tumour  (Fig.  1«8,  f)  differs  in  ehnrttcter 
'froB  tliat  obtained  over  the  stomach,  />,  but  if  the  now  growth  in* 
voIt«b  tbe  stomach  vall,  C  resembles  D  much  more  nearly  than  A 

(liver)  and  If  (intestine)  re- 
semble IK  This  method  is  es- 
pecially useful  in  the  differen- 
tial diagnosis  between  tumours 
of  the  stomach  and  tuniLiurs  of 
the  gall  blitdder. 

{flj    Auscultation   of    the 

,       ,  -^^   _  Stomach. — There    is  little    of 

iyM  ^^^  ^/  definite  diagnostic  value  to  be 

m^^f  ^/n  ^^        ^  """'^  obtained  from  auseultatioii  of 

1  B  '''/If  the    stomach.       The    sounds 

^^BB  which  may  bo  hoard  and  the 

^^^  signiticanco   wliich    they    Jtuiy 

possess  are  as  follows ; 

(1)  The  sounds  caused  by 
the  »H'aUou'intf  nf  fltiiit  have 
been  previously  described  as 
heard  upon  auscultation  of  the 
esophagus  {^.  v.).  Upon  listen- 
ing over  the  notch  between  theensifonn  appetidix  and  the  left  cost^d 
margin  the  same  sounds  may  be  board — viz.,  at  the  instant  of  swal- 
lowing, the  deglutitory  sound  (vvhieh  is  not  often  heard  over  the 
stomach) ;  the  esophageal  bruit,  (I  or  7  seconds  after  the  act  of  degUr 
tation ;  and  the  secondary  murmur,  3  to  5  seconds  later.  The  absence 
of  the  latter  two  sounds,  if  demonstrated,  may  be  of  some  signifi- 
cance as  indicating  esophageal  stenosis,  or  possibly  also  a  lack  of 
motor  power  in  the  deglutitory  muscle.s. 

(2)  Craekling  or  fizzing  sounds  may  be  beard  over  the  stomaeli,  and 
when  detected  constitute  positive  proof  of  active  fermentation  and 
stasis  of  food.     The  sounds  arise  from  the  bursting  of  bubbles  of  gas. 

(3)  SuceuaHion  nonnds  {q.  /'.)  have  been  described  as  audible  at  a 
distance  from  the  patient.  The  same  variety  of  sounds  of  less  in- 
tensity may  be  heard  by  direct  ausciiltatioji  upon  shaking  the  trunk 
from  side  to  side,  or  upon  voluntary  change  of  position  of  the  pa- 
tient. While  these  are  often  audible  in  the  normal  stomach,  if  tliey 
are  present  at  times  when  the  organ  sliould  be  empty  it  is  presump- 
tive eNndence  of  loss  of  motor  power  (atony)  or  dilatation  with  re- 
tention. 

21) 


fik.  |C^ — Showing  Uie  method  or  Jeteniiiniiur. 
by  nwcalUturv  p«rcua»ioa,  that  a  luiuour 
bclocvtf*  t<>  thp  Ktointu-h  rnilicr  than  to  tlic 
liver  or  intt^tiliu.  If  the  tiiinoiir  involvL'si  Iho 
••U  of  llic  •t/itiiai'h  Uie  poroumion  noten  nver 
point*  A,  ti,  ('and  DAMCvt,  but  Croseinliles 
()  lunch  niorc  ncarlv  than  A  or  Sreacinlilo  [>■ 
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(4)  Loud  rumbling  or  f/urgUng  sonnds  or  rasping  vibrationa, 
which  are  often  Byiicliroiunis  with  respiration,  sire  not  infrequently 
heiird,  even  at  some  distuuce  uway.  They  are  caused  by  the  respira- 
tory rise  and  fall  of  fluid.  Such  sounds  are  especially  liable  to  occur 
in  gastric  dilatation  or  prolapse,  or  in  the  wearers  of  tight  corsets. 

(5)  Tlie  xoiinds  of  the  hetitt  may  be  hoard  over  a  gas-distended 
stomach  (acting  as  a  resonating  eharabor),  and  are  encountered  par- 
ticularly in  gastric  dilatation.  In  such  eases  the  sounds  possess  a 
ringing,  roverltonitiutr  (nudity  quite  foreign  to  their  usual  rharacter. 

[e]  Inflation  or  BaJiooaing  of  the  Stomach. — Probably  the  best 
method  of  determining  the  size,  sliape,  and  position  of  the  stomach, 
including  an  accurate  outline  of  the  lesser  luul  greater  curvatures 
ami  pyloric  extremity,  is  that  of  inflation.  There  are  two  ways  of 
inflating  the  stomach,  of  which  the  second  is  by  far  the  better. 

(1)  The  fimt  is  to  mlminister  in  solution  1  drachm  of  sodium 
bicarbonate,  followed  initnediately  by  the  same  amoant  of  tartaric 
acid,  also  in  sohition.  The  carbon  dioxide  evolved  promptly  distends 
the  stomach.  This  procedure  is  ojien  to  the  very  serious  ol^jection 
that  the  evolution  of  the  gits  is  not  under  control.  Thus  the  stomach 
may  be  dangerously  overdisleuded,  causing  heniorrhago  or  cardiac 
embarrassment,  or  there  may  not  be  sutlicieiit  gas  to  fully  balloon 
the  organ,  and  its  full  size  ami  shape  fail  to  bo  shown. 

(2)  The  j<ec())id  manner  of  inflatiou  is  to  inirnduce  the  stomach 
tube,  and  attach  to  its  external  end  by  a  bit  of  glass  lubing  the  bulb 
of  a  Davidson  syringe.  Air  should  then  be  pumped  into  the  stomach, 
at  first  vigorously,  in  order  by  somewhat  sudilen  distention  to  cause 
the  pylorus  to  contract  and  thereby  prevent  tiie  passage  of  the  air  into 
the  intestines  (Pepper,  Stengel).  The  amount  of  air  injected  is  under 
control,  and  it  may  be  allowed  to  escape  immediately  if  unpleasant 
symptoms  should  appear.  If  an  inJiating  bulb  of  known  capacity 
(e.  g.,  a  Politzer  bag)  be  employed,  the  size  of  the  stomach  may  be 
roughly  estimated  by  the  number  of  cubic  inches  of  air  injected. 

As  the  stomach  is  distended  its  outlines  become  aj)parent  through 
the  abdomina!  walls  and  it  is  coniparatively  easy  to  determine  its 
general  .size,  sliajio,  and  position,  as  well  as  the  more  important  de- 
tails relating  to  the  position  of  the  ujiper  anil  lower  boniers  and  the 
pylorus.  If,  because  of  great  thickness  of  the  abdominal  walls,  the 
stomach  does  not  become  manifest  to  inspection  (a  rare  occurrence  in 
cases  requiring  this  method  of  examination),  inflation  greatly  facili- 
tates either  oriliimry  or  auscultatory  percussion. 

Inflation  should  not  be  employed  in  very  fei'ble  patients,  or  after 
recent  haematemeais,  or  where  there  is  a  suspicion  of  gastric  ulcer,  or 
in  cases  of  organic  cardiac  disease. 
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(/)  Ckurtxodiaphany  and  Gastroscopy.— Gastroscopy  can  be  set 
aside  with  the  bare  mention,  as  the  procedure  demands  unusual 
tolerance  on  the  part  of  the  patient  and  special  training  on  the  part 
of  the  examiner,  as  well  as  costly  apparatus.  Mikulicz  was  able  to 
demonstrate  malignant  neoplasms  by  direct  observation,  but  apart 
from  his  personal  experience  the  method  has  received  little  attention. 

Gastrodiaphany,  on  the  other  hand,  is  comparatively  easy.  The 
apparatus  devised  by  Einhorn  is  a  thoroughly  practical  one,  consist- 
ing of  a  small  electric  light  at  the  end  of  a  rather  stiff  bougie.  In  a 
dark  room,  with  the  patient  standing,  such  a  light,  after  being  placed 


Fio.  ir>9. — (}a.str(Kliapliiiiiie  picture  in  noniiiil     Fio.  17<i. — (iiLstrcKliupliuiiic  picture  in  dilated 
Ktoniucli  (Ewttld).  stnninoh  (Ewald). 


Fio.  171. — (JastrfKliiiplmnic  picture  in 

(sastroptosis  ( Kwuld '. 


Fii;.  IT'2. — (iiLttrodinplinnic  picture  in 
(TUKtroptusis  (Ewald). 


in  the  stomach,  produces  areas  of  transillumination  (Figs.  169,  170, 
171,  and  172).  Much  has  been  claimed  for  this  method  in  the  dif- 
ferential diagnosis  of  gastroptosis  and  gastrectasia,  and  neoplasm  of 
the  anterior  stomach  wall.     There  are,  however,  a  number  of  sources 
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of  error,  e.  g.,  intervening  coils  of  intestini',  distended  colon,  and 
thick  abiloniiual  piirieti.'». 

{yl  Obtaining  the  Stomach  Contents. — (1)  Techtiic— The  method 
is  IIS  foliow-.s  :  Piovidu  a  soft-rubber  stomach  tube  having  two  or  more 
openings  in  its  l«iver  end.  Into  the  upper  end  a  piece  of  glass  tubing, 
3  or  4  incbos  Inntj,  is  inserted.  IIjivc  also  a  pitcher  of  hot  water,  a 
wide-mouthed  <>  or  8  ounce  glass  bottle,  a  sheet,  and  a  Politzer  bag 
(seldom  required).  Place  the  tube  in  the  warm  water, let  the  patient 
sit  upright,  pin  the  ,slnn't  itround  the  nee  k  .nolhat  it  rovers  the  front 
of  the  body,  and  let  him  hold  the  bottle  in  his  left  baud.  Take  the 
tube  from  the  water,  request  tlie  patient  to  bend  the  head  elightly 
forward  iiud  o[ien  the  mouth,  but  not  to  protrude  the  tongue.  He 
sliuuld  beiisked,  and  udmonislied  at  intervals,  to  breathe  steadily  and 
deeply.  Then,  tr<7AoM^  at  amf  lime  pufthig  a  jiitfjer  in  fhv  mouth, 
pass  the  tube  buck  tn  the  pharynx,  and  when  its  further  progress  is 
arrested,  ask  the  j>alient  to  swallow,  at  the  same  tin.c  juishing  the 
tube  farther  in,  when  it  fl'ill  enter  the  egophagus.  It  should  now  be 
rapidly  fed  into  the  moutli.  Practically  there  need  be  no  fear  of 
entering  the  larynx.  If  the  progress  of  the  tube  is  arrested,  it  is 
probably  due  to  niiiscular  sjiasni  of  the  esophagus,  which  will  relax 
after  a  niument  of  wuitii»g,  or  after  a  deep  inspiration  or  attempt  to 
swallow;  or,  rarely,  to  a  divcrtiiulum  or  stenosis*  of  the  esophagus. 
The  passage  of  the  tube  shoiihl  be  continued  until  at  least  17  or  18 
inches  of  its  length,  measured  from  the  incisor  teeth,  and  indicated 
by  a  ring  imprinted  upon  the  tube,  has  been  introduced.  The  glasB 
tube  should  then  be  placed  in  the  bottle  ami  the  patient  asked  to 
hold  his  breath  and  strain  as  in  defecation,  or  make  an  attempt  to 
vomit.  Either  of  these  efforts  will,  as  a  rule,  result  in  successive 
expulsions  of  the  contents  of  the  stomach.  It  may  be  necessary  to 
push  the  tube  farther  in  or  to  witlidraw  it  somewhat,  the  end  of  the 
tube  either  not  reaching  to  the  fluid  in  the  stomach,  or,  by  reason  of 
too  great  a  length  tuiving  been  introduocd,  is  eoili'd  ujion  itself  above 
the  U'vel  uf  the  fluid.  If,  as  seldom  happenn,  these  efforts  are  uu- 
Biiccessful,  the  tube  of  the  Politzer  bag  may  be  slipped  over  the  end 
of  the  glass  tube  and  suction  exen*ised,  If  saliva  collects  in  the 
mouth,  incline  tin?  head  forward  and  let  it  trickle  out.  After  having 
obtained  all  that  is  possible  of  the  gastric  contents,  the  finger  should 
be  phu-exl  firmly  upon  the  end  of  the  glass  tube,  the  rubber  tube 
witlidrawn  and  its  contained  fluid  allowed  to  run  into  the  bottle. 

Until  tolerance  has  been  established,  the  earlier  introductions  of 
the  tube  usually  cause  more  or  less  violent  efforts  to  vomit.  Steady, 
regular  deep  breathing  is  most  likely  to  diminish  such  attempts. 
Passing  cyanosis,  due  to  the  temporary  cesaatiou  of  respiration,  is 


■ 


EXAMINATIOX   OF  THK  STOMAfH 


eometimes  encountered,  but  very  rarely  persists  Biifficiently  to  reqairo 
withdrawal  of  the  tube. 

(2)  Contrainilicationg.—Ceri&m  contraindications  to  the  use  of 
the  tube,  largely  because  of  the  strain  and  effort  of  voniitini,\  must 
be  recognised.     The  conditions  to  be  con-sidered  ii.s  an  absolute  bar 
to  its  employment,  subject 
in   part   to  the  exercise  of 
judgment  and   the  dictates 
of  experience,  are  as  follows : 

Marked  prostration,  con- 
tinned  fevers,  or  cachectic 
states ;  broken  compensation 
of  heart  lesions,  advanced 
fibrous  or  fatty  degenera- 
tions of  the  heart,  and  angi- 
na |K^ctoris ;  thoracic  niieu- 
risni  and  advanced  general 
arterioselerosi.'^ ;  last  stages 
of  pulmonary  tuberculo.sis, 
emphysema,  bronchitis,  and 
recent  haemoptysis ;  gastric 
nicer  with  recent  ha'materae- 
(818  or  tarry  stools ;  recent  in- 
tracranial, renal,  vesical,  or 
rectal  heinorriiages  ;  and 
pregnancy  and  old  age. 

Interpretation  of  the 
Results  of  the  Physi- 
cal Examination  of  the 
Stomach.— The  .size  and 
position  of  the  stomach  hav- 
ing been  ascertained  and 
marked  upon  the  abdominal 
wall,  it  remains  to  decide 
from  the  findings  whether 
the  stomach  is  normal  in 
sise  and  position,  whether  it 
is  nearly  normal  in  size  luit 

is  prolapsed  {gasirnplosia),  or  whether  it   is  dilated  (ga»irectaina). 
Some  degree  of  prolapse  usually  accompanies  dilatation. 

(1)  The  Normal  Stomach.  -The  normal  positions  of  the  le8.<!er  and 
greater  curvatures  and  tiie  pylorus  have  been  previously  described 
and  are  shown  in  Fig.  imi. 


Km,  ["•'■. — Hmkuii  lino  kIiuhb  |iniliiime  oi  liiu 
Hf^timoli  ijfiistropUwiti).  Notis  vcrticul  jHwitiou 
of  stoniucli ;  also  the  nituiitinn  nf  llif  pyloric 
ciiiJ  III  i>r  iKMir  tlic  unibilieii.t  vif  cuiiipuiL-il  to 
it«  iioniml  locution  (iiidieutud  by  tlie  vniHg), 
Solid  linu  »boWK  rlilotHtioii  uf  tlic  sloiiiiicll 
(kfastroctaniii*.  Note  dcKcetit  of  lower  l>order 
til  or  bt'low  the  uiiibilicUK,  while  the  pyloric 
cnii  lie»  n  relBlively  Hhort  diHinnoo  below  tho 
normal  point.  N">t«  alira  thu  mucli  iiierviUMl 
tliMaiiov  iH'twwn  pylorucniiJ  the  iiifwt depend- 
ent jiortion  of  tho  lower  bonier. 
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(2)  Gastroptosis.— If  the  pyloric  end  is  low  down  (Fig.  173),  go 
that  wiiile  the  lower  border  is  below  the  umbilicus  tlie  lesser  curva- 
ture and  pylorus  are  correspoudiitghf  depressed  (to  a  point  near  the 
umbilicus),  the  organ  as  it  whole  taking  a  decidedly  vertical  jiosition, 
profjipst'  of  the  stomach  may  be  assumed  to  be  jtrcsent. 

(3)  Gastrectasia. — If,  on  the  other  hand,  the  pyloris  and  lesser 
eurvature  are  found  to  have  descended  only  to  a  relatively  slight 
extent  below  their  normal  position,  while  the  lower  border  lies  below 
the  umbilicus  (Fig.  173),  dilatation  is  present.  It  will  be  noted  that 
the  descent  of  the  greater  curvature  utfeets  mainly  its  pyloric  (and 
most  dependent)  half,  and  that  in  consequence  the  distance  between 
this  part  of  the  lower  border  and  the  pylorus  is  greatly  iuereaeed. 

It  is  quite  evident  that  a  determination  of  the  site  of  the  lower 
border  alone  is  not  sufficient  to  discriminate  between  prolapse  and  dila- 
tation, but  that  a  knowledge  of  the  position  of  the  pylorus  and  lesser 
curvature  is  an  absolute  requisite.  It  must  also  be  borne  in  mind 
that  in  some  individuals  the  stomach  is  normally  much  larger  than 
the  average  {me(/astria,  mrijHloffastria],  and  a  diagnosis  of  patho- 
logical dilatation  can  not  be  made  unless  there  are  coexisting  evi- 
dences of  motor  weakness  and  stagnation  of  food  (Index — Stomach 
contents,  examination  of). 

III.    INTESTINES    AND    PERITONEUM 

Topographical  Anatomy  of  the  IntestineB.— (1)  Small 

Intestines. — Tlie  jejunum  and  ileum  occupy  in  general  the  central 
portion  of  the  abdomen.  The  coils  of  the  ilfum  lie  in  the  left  lum- 
bar, left  iliac,  and  left  half  of  the  umbilical  regions.  The  coils  of 
the  jeftntitm  are  found  in  the  right  half  of  the  umbilical,  right 
lumbar,  right  iliac,  and  the  pubic  regions.  As  the  coils  are  ex- 
tremely movable  these  boundaries  are  ill-defined  and  of  little  value. 

(2)  Large  Intestine. — The  colon  occupies  the  periphery  of  the 
abdomen,  and  by  comparison  with  the  small  intestine  remains  in  a 
relatively  fixed  position  (Fig.  174). 

The  middle  of  the  lower  border  of  the  emeum  (its  apex)  lies  at 
the  centre  of  a  line  drawn  from  the  anterior  spine  of  the  ilium  to 
the  symphysis  pubis.  The  ileum  joins  the  ctecum  on  its  inner  and 
posterior  aspect,  about  3  inches  internal  to  the  anterior  spine. 

The  appendix  vermiformts  is  found  in  the  right  iliac  region.  Its 
base  lies  at  the  middle  of  a  line  drawn  from  the  anterior  spine  to  the 
nmhilicus,  corresponding  to  the  right  edge  of  the  rectus  mnscle 
(McBurney's  point).  It  is  attached  close  to  the  ileocaecal  valve  on 
the  inner  and  posterior  side  of  the  cfficum,  and  the  upper  portion  of 
the  appendix  is  therefore  concealed  by  the  latter.     The  appendix 
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nuiy  lie  in  any  radius  of  a  circle  having  this  puint  as  a  centre.     In 
the  majority  of  cases  it  passes  either  ilowuvvjird,  outwar.l,  or  inward; 

in  a  minority  upward.     It  averages  3^  to  i  iuehea  in  length,  with 

the  diameter  of  a  goose  quill. 

The  ascending  colon,  riinuiug  upward  on  the  right  side  from  the 

comparatively  .^uiKTlii-ial  cefnim,  sinks  back  against  the  i)08terior 

abdominal  whU  and  may 

be  partly  overlaid  by  the  ^       ^^^^^^^^^^^^B       1 

small  intestines.  It  passes 

up  to  the  under  and  con- 
cave surfaee  of  the  liver, 

by  which  it  is  sheltered, 

and  then  turns  sharply  to 

tlie  left,  forming  the  he- 
patic flexure. 

The   (runsverse   cohii 

passes  forward  and  down- 
ward to  the  left  until  its 

lower  border  lies  at  the 

level   of    the    umbilicus, 

then  curving  upward  and 

backwaril    it    disappears 

under  the  left  costal  urch 

and  behind  the  fundus  of 

the  stomach  to  form  the 

sph'iiir  flej}irt\  wliicFi  lies 
at  a  higher  point  than 
the  hepatic  flexure. 

The   ihnci'tidltiff  rohti 
then  proceeds  downward 

on  the  left,  terminating  in  the  sigmoid  flexure  in  the  left  iliac  re- 
gion. It  maybe  noted  tfmt  the  crecum,  the  transverse  colon,  and  the 
upper  part  of  the  sigmoid  flexure  are  quite  superficial,  while  the 
hepatic  and  splenic  flexures  lie  deeply  under  the  protecting  costal 
arches. 

Examination  of  the  Intestines  and  Peritoneum. — The 
principiil  symptoms  and  signs  of  disease  of  the  intestines  and  peri- 
toneum iiavc  been  nlrcaily  discussed  under  the  heads  (//.  r.)  of  Vomit- 
ing, Constipjitinn,  Diarrho'a,  Pain,  and  General  f].xjiminntion  of  the 
AVidomen.  Certain  points,  however,  may  here  receive  eonsidcnttion. 
(1)  Inspection  of  Intestines. — If  the  colon  is  distended  by  gas  its 
course,  with  the  exception  of  the  hepatic  and  splenic  flexures,  may 
be  well  defined.  In  such  a  case  the  ascending  and  descending  por- 
80 


Ki.  174.  -SliowiiiK  the  kipoiiTnj'lik'ul  rolations  cil'  the 
I'oloii  mill  vumiiforiii  «tiin.-iiili.\  (si-mnrmcrumuiatic). 
Nnto  (1)  llie  line  Troin  the  aiiti-rior  fcUjuTior  spiiiomi 
prriowm  to  tli£-  fyriiphyni*  |iulii.t  ami  ihv  n-hiiir>n  of 
the-  tt|K'X  (if  the  cwoum  tliereto;  (2|  the  relation  of 
the  ilen-rH'Cttl  jUllotiMi  nliil  the  hD^e 'if  tliC-  aj>|<«ll<iix 
to  the  line  ninninj;  fn»tii  antcrinr  superior  spitic  to 
UlIlbilicUK;  (S)  the  emieenhuont  of  the  hepulic  and 
Bplcnio  H^■.\UIT^  "f  the  enloii  In  the  eoMlal  arehe«; 
nnd  (41  the  relation  of  thv  traii»ver»e  en|on  to  the 
Bbmiaeh  above  and  tiie  umbilicus  below. 
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tions  are  seen  as  elongated  swellrngs  in  eitficr  lateral  region  of  the 
abdomen,  while  its  transverse  portion  bet^ornes  prominent  at  or  juat 
above  the  nrabilieus.  The  caecum  ia  the  largest  in  diameter,  and 
therefore  the  most  distensible,  of  any  portion  of  the  large  intestine. 
The  junction  of  the  sigmoid  llexure  and  the  rectum  is  the  narrowest 
and  the  most  liable  to  strieture.  The  visible  "  patterns  of  tumidity  " 
iu  iutestiual  obstrui'tion  have  been  considered  (page  457). 

{2)  Palpation  of  Intestines. — By  touch  one  discovers  an  accumu- 
lation of  faecal  matter  in  the  intestine,  known  by  its  doughy  feeling 
and  the  fact  that  the  mass  may  be  indented  by  pressure.  It  is  stated 
that  under  certain  circumstances  a  crepitating  or  "  sticky"  sensation 
may  be  perceived  as  the  palpating  fingers  relax  their  pressure.  This 
is  due  to  the  separation  of  tlie  intestinal  wall  from  a  fajeal  lump,  but, 
as  this  sign  requires  for  its  production  that  the  intestine  should  be 
sufficiently  distended  witli  gas  to  effect  such  a  separation,  as  well  aa 
the  projH-r  degree  of  adhesiveness  in  the  frecal  mass,  it  must  be  of 
limited  avaihibility.  tVcal  accumulation  occurs  most  frequently,  j>er- 
haps,  in  the  cajcum  and  ascending  colon,  often  also  in  the  sigmoid  ilex- 
uro.  Gallstones  and  enteroliths  are  sometimes  encountered.  Their 
hardness  and  mobility  and  the  history  of  the  case  must  be  depended 

upon  for  diflferentiation. 
It  is  to  be  remembered 
that,  owing  to  the  close 
relation  of  the  hepatic 
ilexure  to  the  liver  and 
gall  bladder,  a  gallstone 
nuiy  ulcerate  through 
into  this  portion  of  the 
large  intestine. 

(iurgling  on  pres- 
sure in  the  right  iliac 
fossa  occurs  in  typhoid 
fever,  but  is  met  with 
too  often  in  healthy  in- 
ilividitals  to  be  of  much 
diagnostic  value.  Vol- 
vulus affects  most  com- 
monly the  sigmoid  flex- 
ure, because  of  the  very 
considerable  mobility  of 
the  latter. 
(H)  Percussion  of  Intestines.— Ordinary  percussion  is  of  little  or 
no  value  in  delimiting  the  large  from  the  snudl  intestine,  the  tym- 
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Fi«.  17S.— Del«riiiinln)f  tlic  limiis  oC  the  colon  by  aus- 
cultHkirv  fivrvuiuiun.  .^rruwH  »h(iw  the  liiioa  alontr 
whieli  rK.Tcii!wiou  shnuM  K>  conducttd:  tlie  circle, 
th«  |K>iDt  ut  which  the  ftcthnitcopc  i«  plAi<«l. 
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panitic  quality  of  one  resembling  that  of  the  other  too  closely  for 
diecrimination. 

If,  however,  the  colon  is  empty  of  solids,  and  distended  with  air 
or  gas,  it  is  occftsioniilly  practicable  to  ascertain  its  size  and  course 
by  anscultiitcry  percussion. 
If  reqiiiretl,  the  colon  may 
be  emptied  by  irripatinn  and 
inflated  by  pumping  air  into 
it.  It  is  requisite  that  the 
small  intestines  should  not 
be  excessively  ballooned,  as 
otherwise  their  percussion 
sound  is  too  much  like  that 
of  the  colon  to  be  clearly 
separated.  To  outline  the 
colon  by  this  methotl,  place 
the  stethoscope  over  the 
cwcum  (Fig.  175).  Begin 
percussion  at  a  point  mid- 
way between  umbilicus  ami 
symphysis,  and  carry  it  to 
right,  to  left,  and  upward, 
until  in  each  direction  the 
greater  intensity,  heightened  pitch,  and  altered  fjuality  of  the  sound 
announce  that  the  inner  limit  of  the  colon  has  been  encountered. 
Then  percuss  from  the  epigastrium  downward,  and  from  each  lateral 
lumbar  region  inwanJ  toward  the  centre  of  the  abdomen,  to  deter- 
mine the  outer  limits  of  the  transverse,  ascending,  and  descending 
portions  of  the  colon. 

Aside  from  congenital  anomalies  in  the  position  of  the  colon  dis- 
covered I>y  operation  or  autojvsy,  displacomcut  may  occur  us  a  part  of 
a  prolapse  of  one — e.  g.,  gastroptosis — or  several  of  the  abdtmiinal  vis- 
cera (visceroptosis,  splanchnoptosis).  Such  a  displacement  largely 
affects  the  transverse  colon,  the  middle  of  which  descends  below  the 
navel  so  that  it  assumes  a  V  .shape  (Fig.  ]7(»>,  with  consequi^nt  kink- 
ing at  the  hepatic  and  splenic  flexures,  and  perhaps  obstinate  consti- 
pation, meteorism,  and  other  symptoms  of  obstruction.  In  one  such 
case  of  my  own,  exploratory  cueliotomy  was  done,  by  the  advice  of  a 
most  competent  surgeon,  and  this  condition  of  affairs  wjis  found. 

It  is  claimed  (Stevoel)  that  it  is  possible  by  auscultatory  percus- 
sion to  determine  that  a  tumonr  found  to  lie  in  the  previously  ascer- 
tained course  of  the  intestine  origiii!ite.s  in  the  wall  of  the  colon. 
The  stethoscope  is  placed  over  the  colon  near  to  the  tumour,  and 


t'lo.  17*i.— V-»lin|>itl  colon. 
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percussion  made  over  the  tumour  and  toward  it  from  every  ilirection. 
The  note  over  the  tumour  (C,  Fig.  177),  if  the  latter  is  eouneeted 
with  the  coloUj  will  resemble  much  more  nearly  thau  the  note  B 
(over  the  smalJ  intestines)  tlio  note  A  over  the  colon. 

(■i)  Auscultation. — Aside  from  um^cultatory  percussion  the  only 
use  of  the  stethoscopic  examination  of  tlie  intestines  is  to  determine 
the  activity  of  peristalsis  (pajire  47^'). 

Here  may  l>e  mentioned  the  eondition  of  flatulence  or  flatulency, 
a  tendency  toward  the  accumulation  of  gaa  in  the  stomach  or  in- 
testines, not  sufficient  to  constitute  tympanites  {q.  v.),  and  usually 

associated  with  increased  peristalsis, 
borborygmi,  belching,  and  the  patisage 
of  flatus  per  anum.  The  gas  most  com- 
monly arises  from  fermentative  pro- 
cesses; sometimes  it  is  swallowed  ;  and 
its  rapid  passage  into  the  intestine  from 
the  blood  ia,  perhaps,  possible  in  cases 
of  suddoti  flatulency  in  certain  neu- 
roses. Flatulency  is  a  symptom  of  gas- 
tritis and  of  gastric  neuroses.  It  is 
Very  common  in  hysteria,  and  is  often 
a.'iKoeiati'd  an  a  direct  result  with  the 
eating  of  indigestible  or  fermentable 
food. 
^^^^^^  (5)  Examination  of  the  Rectum,— In- 

r    ^f^^^^  spectiou  of  the  anal  region  may  reveal 

condylomata,  ulceration,  fissure,  hemor- 
rhoids, or  jirnriginous  eruptions,  which, 
by  causing  jfain,  insomnia,  or  loss  of 
blond,  may  be  responsible  for  neuras- 
thenic or  anft-mic  conditions.  Prolapse 
of  the  rectum,  if  found,  may  be  signifi- 
cant of  pertussis,  prolonged  vomiting, 
the  presence  of  scybalous  masses,  or  the 
presence  of  other  causes  of  rectal  tenes- 
mus (f/.  v.). 
Digital  examination  of  the  rertum  may  not  only  afford  valuable 
diagnostic  information  with  reference  to  the  causation  of  certain 
general  conditions  as  just  described,  but  in  addition  may  contirm 
the  diagnosis  in  various  local  lesions  which  are  usually  first  encoun- 
tered by  the  internalist.  The  latter  are  :  Impaction  of  the  rectum 
with  dry  and  hard  scybalous  masses,  or  impacted  gallstones  or  for- 
eign bodies  j  the  tumour  of  api>endiciti8,  which  may  be  felt  when  the 


l-'io.  177. — Tn  ghovv  tlio  iiii'thoil  nf 
detcnninif^r.  !>>  luiscultutory 
pcrcUsHiuti,  tlint  u  tuiiiiiur  Itu- 
loag*  f)  tbu  colnii.  II'  tliu  tu- 
mour involves  the  wall  of  tiiu 
ooUiii  lli«  iK'WUMniDii  notes  ovtr 
points  ,(.  h,  iinii  I"  liifrer,  Imt  C 
reiHtiuldeij  A  niui.'l)  inoro  m-arly 
than  R,  ovctaiiihII  iiitL'Stinu,  ro- 
BCinhleH  J.  Circle  =  nlnartpiooo 
of  stelhosuope. 
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appendix  is  unusually  long  and  depends  into  tht*  pelvis,  usually  to 
the  riglit;  the  turaonr  of  intussusceptiuu  or  a  bleeding  polypus;  and 
malignant  tumour  or  iufilt ration  of  the  rectum  causing  bloody  mu- 
cous diarrhoea  and  eularired  setoinhirily  iufeeted  lympli  glands. 

For  the  examiner  the  osraii*  iinpleusiuituess  of  a  digital  explora- 
tion of  the  rectum  may  be  almost  entirely  done  away  with  by  the 
use  of  a  cot  for  the  examining  linger,  riiiKlc  of  rubber  tissue,  suffi- 
ciently thin  to  allow  an  almost  unimpeded  seuse  of  touch  (DELATot-R). 
The  cotted  finger  may  be  lubricated  and  washed  as  i'  uncovered. 

IV.    THE    LIVER    AND    CALL    BLADDER 

Topographical  Anatomy  of  the  Liver.— The  general  shape 
of  tile  liver  is  that  of  u  wedge.  It  lies  with  it«  base  or  thick  end 
in  the  right  hypochondriac  region.  Its  iipprr  surface  fits  neatly 
into  the  vault  of  the  diaphragm  ;  its  lower  nurface  rests  upon  a  bed 
■composed  of  the  stomach,  duodenum,  transverse  colon,  and  small  in- 
testines. Its  nnJerior,  htternh  !in<l  /losfrrior  iispects  are  in  relation 
ior  the  most  part  with  the  abdominal  wall  and  lower  right  ribs. 


liOwer  borU<T 

of  lung  " 

Lower  border 
of  liver 
Oall  bladder 


Fi*.  178. — Showint;  Ihe  |Hiiiil>  wliioh  lieturiiiiliu  the  «izu  un<l  puniium  of  tho  Duruml  liver. 
Uorixoutnl  >liudinK  ^=  iwrUon  of  liver  6Vurlappe<i  bjr  lung;  wrtiuiil  sliiidiiix  =  portion 
of  livor  uverlttpt'f.l  lijr  hejirt.     Compare  with  Fig.  IHii. 

(1)  Upper  Limits  of  Liver.— .Mark  a  point  (.J,  PMg.  178J  at  the 
lower  edge  of  the  left  dtli  rib,  between  the  parasternal  and  mammil- 


lary  lines  (ahont  2  or  -ift  inches  to  left  of  left  edge  of  sternum).  Mark 
a  Hiicond  point,  />',  in  the  right  4th  interspace  iu  ttie  mummilJurv  line. 
From  S  dniw  ii  Hue  to  the  left  convex  upward,  but  curving  down  to 
the  huse  of  the  ensiform  cartilage,  from  which  it  is  prolonged  to  A. 
From  B  draw  also  an  almost  horizontal  line  Lo  the  right  and  poste- 
riorly, cutting  the  midaxillary  line  in  the  7th  space  and  the  scapular 
line  in  thu  ftth  space,  to  the  midspinal  line.  The  entire  line,  front, 
side,  and  bauk,  eorrespouda  to  the  u/)jier  Umit  of  the  liver. 

(2)  Lower  Limits  of  Liver. — Mark  a  point,  (',  in  the  median  line, 
a  handbrcadth  (uhotit  UA  to  4  inches)  below  the  ba«e  of  the  ensiform 
cartilage.     This  will  lie  somewhat  above  the  halfway  point  between 

the  unsiforni  appendix 
and  the  umbilicus.  Mark 
another  point,  />,  at  the 
lower  edge  of  the  9th 
right  costal  cartilage, 
and  a  third,  E,  at  the 
edge  of  the  left  costal 
arch,  on  a  level  with  the 
lower  border  of  the  6th 
rib.  Draw  a  line  from 
point  /'  upward  and  to 
the  left,  through  point 
(\  at  which  the  inter- 
loliiir  notch  should  be 
indicated,  then  bending 
upward  through  point 
A'  to  point  .].  From 
point  D  draw  a  line 
backward  to  the  right, 
cutting  the  10th  inter- 
space in  the  nii<l axillary 
line  (Fig.  17SJ),  from 
which  it  joins  the  spine 
at  the  level  of  the  Ilth  riV).  The  entire  lino,  front,  side,  and  back, 
corresponds  to  the  Jowrr  liitiil  of  the  liver. 

One  may  note  that  the  left  lobe  lies  to  the  left  of  the  median 
line  and  extends  nearly  to  the  left  nipple;  the  interlobar  notch  lies 
in  tlie  nicilinn  line;  the  liver,  in  the  ri^'ht  mnmniillary  line,  extends 
vertically  downward  from  a  point  just  below  tlie  nip])le  to  the  costal 
margin  ;  and  that  the  lower  border  of  the  liver  on  the  right  cor- 
respomls  nearly  to  the  costal  edge.  In  the  aged  the  lower  edge  of 
the  liver  may  lie  one  space  above  the  indicated  limit ;  in  infants  and 


* 


iiu.  17'J.  — Sliowiiijf  the  nurlttiv  ri  I.'  •he   li)ri>f, 

pleura,  aini  liver  in  tlie  iniJiLVilliirv  linr.  Nou-  thi> 
manner  in  wlitcli  llie  eoiiipleinctiUry  pleura  ovc-i- 
lapn  U><!  liviT. 
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children  it  projects  about  an  inch  below  the  edge  of  the  ribs ;  in  the 
erect  position  the  liver  desteiids  liiilf  uu  inch  below  tlie  costal  arch. 

(3)  The  Gall  Bladder. — This  pear-shaped  organ  lies  just  internal 

I  to  the  9th  riglit  costal  cartilage  and  close  to  the  outer  edge  of  the 

right   rectus  (Fig.  178).     A  line   drawn    from   the  right  acromion 

process  to  the  umbilicus  crosses  the  costal  arch  about  at  the  point 

where  the  gall  bladdt^r  lies. 

Physical  Examination  of  the  Liver  and  G-all  Bladder. 
— Certain  cardinal  symptoms  (</.  c.)  of  disease  of  the  liver  have  been 
considered  elsewhere — jaundice,  ascites,  stools,  pain,  and  tenderness. 

The  direct  physical  examination  of  the  liver  is  intended  mainly 
[to  a«certttin  its  shape,  size,  position,  consistence,  the  character  of  its 
accessible  surface,  and  the  presence  of  tumours.     Taken  in  order  of 
inverse  importance,  the  metliods  are : 

(a)  Inspection  of  the  Liver  and  Gall  Bladder.— Very  rarely  one 
can  detect  by  careful  inspection  and  u  good  light  the  lower  edge  of 
an  enlarged  liver  showing  as  a  distinct  linear  prominence  and  moving 
up  and  down  with  respiration.  More  frequently  it  is  possible  to  see 
pulsation  of  the  liver  {tj.  v.).  Swelling  or  enlargement  of  the  viscus, 
if  very  considerable,  may  cause  a  visible  fulness  of  the  right  hypo- 
chondriac region  with  bulging  of  the  ribs. 

(6)  Auscultation  of  the  Liver  and  Gall  Bladder.— One  may  hear 
the  friction  sound  of  a  perihepatitis  over  the  right  hypochondriac 
region,  or  between  tite  upper  and  lower  liver  lines  laterally  and  pos- 
teriorly. The  very  iufrecjueiit  venous  hum  or  murmur  in  enlarged 
veins  of  tl>e  liver  or  in  cases  of  triciispid  regurgitation  lias  been  con- 
sidered. When  palpating  a  gull  bladder  cotitatning  a  number  of  con- 
cretion.?, it  may  be  possible,  by  the  simultaneous  use  of  a  stethoscope 
placed  close  to  the  sac,  to  hear  the  resultant  rubbing  or  grating  con- 
tact of  the  stones. 

('•)  Percussion  of  Liver  and  Gall  Bladder.— In  order  to  percuss 
the  liver  over  the/Vo;j/  and  a/Jc  tbe  putient  should  be  lying  down; 
to  percuss  jBo«/eru/Wv,  sitting  or  standing. 

The  upper  portion  of  the  right  lobe  of  the  liver  is  overlapped  by 
the  right  lung,  and  a  very  smull  area  of  the  left  lobe  is  similarly 
covered  by  the  beart  and  left  lung  (Fig.  lt>^),  the  remainder  being 
in  direct  contact  either  with  the  ribs  or  the  anterior  wall  of  the 
abdomen.  As  percussion  over  the  covered  portion  of  the  liver  aflfords 
an  imx'aired  pulmonary  resonance  or  moilififd  duluejis,  because  of  the 
interposition  of  the  lung  between  the  liver  and  thoracic  wall,  and 
similar  percussion  over  the  portion  which  is  in  parietad  contact  gives 
abftolutp  iluluesn,  one  recognises  clinically  two  areas.  The  first  is  the 
d«ep,  relative  or.  preferably,  the  covered  hepatic  dulness;  the  second, 
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thti  futpcrficiiil,  nf/sultife,  or  exposed  duluess;   the  two  together, 
eulire  liuimtir  (iiilta-ss. 

In  percussing  the  liver  (Fig.  180)  it  is  iio<.*es«iry  lo  determine  (1) 
the  upper  limit  of  eovored  diilness,  {"i\  the  upper  limit  of  exposed 
diihiess.  iuul  (3)  the  lower  litnil  ol  exposed  duluess.  Percuss  down- 
ward, first  in  the  iiiaiiimitlnrii  line,  beginning  at  the  second  inter- 
Bpuue,  then  in  the  rniilnriUdrii  line  froui  the  fourth  interapace,  finally 
in  the  scapular  line  from  angle  of  scapula.  Then  percuss  from  below- 
upward — in  the  miii- 


ille  line  anteriorly 
from  the  umbilicus; 
ami  from  other  points, 
laieral  and  posterior, 
below  the  ribs. 

Ordinarif  Percutt- 
.v/<»«.— ( 1 )  Upi>er  Lim- 
it of  Covered  Hepatic 
Duluess.  —  Starting 
with  the  pure  pul- 
monary resonance  of 
the  upper  thorax  and 
u.^ing  alronif  jiercus- 
sion,  a  careful  watch 
is  kept  in  passing 
ilnvrn  for  the  first 
truce  of  impaired 
resonance  which  di>- 
notes  the  presence  of 
the  liver.  This  point 
is  normully  found  in 
the  4th  space  in  the 


Fi«.  160. — Sliowiu(f  till?  resultM  of  fi«roii!<»ioii  over  a  uonnal 
livor  (mill  heart). 


mammillary  line,  the  7th  space  in  the  midaxilliiry  line,  and  the  9th 
space  in  the  scapular  line.  By  conipuring  rilt  wit!i  rib  and  inter- 
space with  interspace,  it  may  be  quite  accurately  located. 

{'2)  Upper  Limit  of  Erpim-d  Hepatic  Dnlneas. — Passing  doATO  from 
the  upjicr  limit  of  covered  dulness  witli  j/*vi7/e  .strokes,  absolute  dul- 
ness  will  be  met  with  under  normal  circumstances — in  the  mammillary 
line  at  the  <jtli  rib;  midaxiUiiry,  Klh  rib;  scapular,  10th  rib.  The 
aacertiiinment  of  tiie  upper  limit  of  the  exposed  hepatic  dulness  is 
practically  the  determination  of  the  lower  border  of  the  riglit  lung, 
the  respective  limits  coinciding.  Xotc  that,  in  the  midsternal  line, 
the  demarcation  between  the  exposed  heart  and  liver  duluess  can 
not,  as  a  rule,  be  determined.     By  auscultatory  percussion  it  is  occa- 
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eionally  practicable.  It  may  be  obtaiued,  usually  with  sufficient  cor- 
rectness, by  drawing  a  Hue  from  the  card io-hf patio  angle,  the  junc- 
tion of  the  dulncBs  of  the  right  border  of  tlie  heart  with  the  upper 
limit  of  hepatic  dulness,  to  the  apex  of  the  heart. 

(3)  Lower  Limit  of  Hepatic  Dulness. — (tenlle  percussion  rlown 
and  up  along  the  lines  previously  indieated  will  enable  the  line  to  he 
drawn  between  liver  duluesa  and  tympanitic  resonance.  The  tower 
limit  is :  in  the  median  line  anteriorly,  '^  to  i  inches  {a  handbroadth) 
below  the  ensiform  appendix;  in  the  tiMinmilhirt/  linr.  as  a  rule,  the 
costal  margin;  in  the  midurillanj  line,  the  lOtli  space;  in  the  itcap- 
vlar  line  it  fuses  with  the  dulness  of  the  right  kidney.  It  may  be 
difficult  to  find  the  lower  limit  in  the  median  line  in  front  because 
of  the  thinness  of  the  left  lobe  and  the  dulling  eflcct  of  the  muscular 
masses  of  tho  recti. 

The  vertical  width  of  hepatic  dulness  is  normally:  in  the  mam- 
millary  lino,  4  inches;  in  the  midaxilkry,  G  inehe.f ;  in  the  scapular, 
3  inches.  In  elderly  persons  it  is  about  1  inch  less.  In  percussing 
over  the  exposed  portions  of  the  liver  a  sense  of  resistance  may  be 
perceived,  particularly  if  the  vieeus  is  enlarged  or  its  consistence 
increased. 

Percussion  of  the  gall  bladder  is  possible  only  when  it  is  consider- 
ably distended  or  enlargeil,  in  which  case  it  affords  an  area  of  dul- 
ness projecting  downward  and  inward  from  the  lower  liepatie  border 
and  continuous  with  the  dulness  of  the  latter.  In  some  instances 
the  transverse  colon  may  become  looped  over  the  neck  of  a  full  gall 
bladder,  lying  between  it  and  the  liver,  separating  its  dulness  from 
that  of  the  liver  by  a  tympanitic  interval. 

Auscultatory  Percnusion  of  the  Liver,— The  limits  of  the  liver 
can  be  ascertained  with  sufficient  correctness  by  ordinary  ]>ercu8sion, 
but  if  unusual  accuracy  is  required,  or  if  the  origin  of  a  tumour  near, 
and  i)erhaps  belonging  to,  the  liver  is  to  be  determined  (Stksokl), 
auscultatory  percussion  may  be  employed. 

(1)  To  determine  the  limits  of  the  liver  by  this  method  the  steth- 
oscope should  be  placed  over  the  middle  of  the  liver  area,  anteriorly, 
laterally,  and  po.steriorly,  in  turn,  while  percussion  is  made  toward  it 
from  above  and  below,  following  the  lines  previously  described  for 
ordinary  percussion,  the  sounds  being  judged  by  the  usual  rules. 

(2)  To  determine  whether  or  not  an  adjacent  tumour  is  connected 
with  the  liver,  the  stethoscope  is  placed  over  a  nearby  portion  of  the 
organ  (Figs.  181  and  1S2},  and  percussion  made  from  seveial  direc- 
tions toward  and  upon  the  tumour.  If  the  latter  is  an  outgrowth 
from  the  liver,  the  note  over  it  will  resemble  in  intensity  and  quality 
that  which  is  obtained  from  the  liver  itself,  the  connecting  tissue 
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Flo.  181.— If  ft  ncorhy  tunmnr  in  cntiiicctcd 
wiU)  the  livc-r,  pcrous.Moii  iivitc  /ifinuiwul- 
talory )  in  more  iDtenne  nnd  cluiir  tliiin  iiuto 
.(<,  r*iM'mfiliii|^  f'(over  livt«r)  in  character. 
Circle  =  mniilh  of  at*llioi«.i>|>c. 


between  tumour  irntl  liver  conducting  the  dound  without  interrnp- 
tion.  If,  however,  a  tumour  originating  outside  of  the  liver  has  con- 
tracted extensive  adhesions  to  it,  or  has  come  to  involve  the  liver  as 
well  as  the  adjacent  organ  in  which  it  first  l)egan  (e.  g.,  stomach),  it 
will  be  impossible  to  detemiine  which  viscus  is  the  more  involved. 

{(l)  Palpation  of  Ldver  and  Gall  Bladder.— For  palpation  of  the 
liver  the  patient  should  he  in  the  recumbent  position,  with  the  head 

and  shoulders  somewhat  raised 
and  the  knees  fle.ted  in  order  to 
relax  the  abdominal  muscles. 
Sitting,  preferably  at  the  right 
side  of  the  patient  and  facing  the 
couch,  the  (warmed)  right  hand 
is  laid  flat  upon  the  abdominal 
wall  below  the  right  costal  arch, 
the  fingers  pointing  upwarfl  and 
somewhat  toward  the  median  line, 
thoir  tips  resting  just  outside  of 
the  Iwrder  of  the  right  rectus  m 
order  not  to  mistake  the  upper- 
most linea  transversa  for  the  edge 
of  the  liver. 

Seek  first  to  find  the  lower 
edge  of  the  organ.  Depress  the 
fingers  and  upper  border  of  the 
hand  so  as 
to  pnsh  up 
a  fold  of 
skin,  feeling 
at  the  same 
time  for  the 
resistant  he- 
patic edge. 
Cause  the 
patient  to 
take  a  se- 
ries of  deep 
respirations, 
pressing  the  fingers  inward  toward  the  end  of  expiration,  when,  if 
the  edge  of  the  liver  is  palpable,  it  may  be  felt  to  slip  under  the  fin- 
gers, as  it  moves  on  the  average  half  an  incli  up  and  down  with  the 
respiratory  movements.  As  the  liver  may  be  greatly  enlarged,  its 
lower  edge  must  be  sought  for  at  different  points  from  below  th^ 


Flo.  Isa. — If  the  tutiKiur  (Mc  Fi(t.  IsO  i«  not  connected  with  the  livor  but 
with  itomc  niljiioeiit  oriruii  (v.  g.,  otoinBch),  note  D  n»einbleii  O  more 
than  it  r«8«mbics  F. 


EXAMINATION   OF   LIVER  AND  (iALL   IM/ADDKR 


499 


umbilicus  up  to  the  costal  margin.  If  a  ridge  is  felt  uml  one  is  un- 
certain whether  or  not  it  is  the  edge  of  the  liver,  the  notch  for  the 
gall  bladder  or  round  lifjament  may  be  sought  for.  Note  the  charac- 
ter of  the  edge,  Kharp  or  tliick,  smooth  or  irregular. 

Next  palpate  the  surface,  not  only  of  the  left  lobe  in  the  epigas- 
trium, but  also,  if  the  liver  is  enlarged,  that  portion  of  it  whicli  pro- 
jects from  under  the  ribs.  Note  whether  it  i.s  smootli,  roughened,  or 
nodular,  or  presents  one  or  more  large  masses.  It  should  be  remem- 
bered that  inequalities  or  nodelike  irreguhirities  of  the  uiusoulur  und 
'fibrous  tissues  of  the  recti  and  abdominal  walls  may  be  mistaken  for 
abnormal  roughnesses  of  the  liver.  Note  also  its  consistence — hard, 
soft,  or  fluctuating — and  in  the  latter  rase  seek  for  hydatid  thrill 
(q.  v.).  It  may  be  that  a  soft  friction  is  felt  iluring  respiration,  which 
is  best  perceived  posteriorly  (jierihepatitis),  or  pulsation  of  the  en- 
larged organ  observed.  It  the  abdomen  is  distended  by  gas  or  fluid, 
the  liver  may  be  felt  by  "dipping  "  (y.  r.),  unless  the  tumidity  is 
excessive. 

The  gall  bladder,  when  empty,  is  not  palpabk'.  If  distended,  it 
may  be  felt  as  a  smooth,  pear-shaped  tumour.  Unless  adhesions  have 
been  contracted  it  is  rather  freely  movable  />««(  sidr  In  suir  and  rises 
and  falls  with  respu'ation.  If  it  is  the  seat  of  a  miiiiguaut  growth,  it 
is  more  irregular  and  nodular  on  palpation  ;  and  if  it  contains  gall 
atones,  the  latter  may  give  a  sensation  resembling  "  a  bag  of  nuts" 
(IIutciiison). 

Diagnostic  Results  of  Physical  Exammation  of  the 
Liver  and  Gall  Bladder. 

Enlargement  of  the  Liver.— The  increase  in  size  may  be  general  or 
local  and  circumscribed. 

\  general  inrrea.se  in  the  size  of  the  liver  may  be  due  to  passive 
congestion  (usually  from  valvular  cardiac  disease),  amyloid  disease, 
cancer,  fatty  infiltration,  hypertrophic  cirrhosis,  leucaemia,  hydatids, 
abscess,  gummata  or,  in  rare  instances,  Weil's  disease.  The  increase 
due  to  cancer  and  amyloid  disease  may  be  excessive,  the  lower  border 
of  the  enlarged  organ  reaching  considerably  below  the  umbilicus  and 
almost  filling  the  abdomen. 

Before  deciding  that  the  liver  is  actually  enlarged,  certain  sources 
of  error  must  be  eliminated. 

Enlargeinvnt  iipivard  must,  of  course,  be  Judged  by  percussion.  If 
the  upper  limit  of  apparent  hepatic  dulness  is  found  above  the  nor- 
mal level,  the  extra  area  of  dulness  may  be  caused  by  consolidation 
of  the  ba.He  of  the  right  lung,  or  Ijy  an  effusion  into  the  right  pleural 
cavity.  This  question  must  be  decided  largely  by  the  history,  evi- 
doDcefi  of  pulmouary  rather  than  hepatic  disease  being  present,  ex- 
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cept  in  subphrenic  abgcess ;  possibly  by  auBcultatory  percussion,  the 
8tetho8cop«  being  placed  first  over  the  liver  ar<'a,  poKteriorly  on  the 
right,  side,  and  the  upper  limit  of  the  liver  defined  by  percussing  up- 
ward ;  then  placing  the  instrument  over  the  lung  and  purcussing 
downward,  attempting  to  determine  the  lower  pulmonary  border.  It 
is  also  to  be  borne  in  mind  that  the  liver  may  be  displaced  in  an 
upward  direction. 

Enlargement  downward,  if  judged  to  have  been  found  either  by 
percussion  or  by  palpation,  ia  open  to  the  [nvsRibility  that  an  accumu- 
lation of  faeces  in  the  transverse  colon,  or  a  flattened,  hard,  cancerous 
or  tuberculous  omentum  may  give  rise  to  the  dulness,  or  may  resem- 
ble upon  palpation  the  lower  edge  of  a  large  liver.  A  faecal  mass, 
however,  is  apt  to  be  doughy  and  indentable,  while  a  tympanitic 
band  or  area  usually  intervenes  between  a  thick  omentum  and  the 
liver.  Ajtparent  enlargement  downward  may  he  caused  by  prolapse 
or  dislocation  of  the  liver. 

Vircttmscrihfd  evlargements  of  the  liver — e.  g.,  of  the  left  lobe — 
are  usually  due  to  abscess,  hydatid  cyst,  cancer,  or  gumma.  As  a 
source  of  embarrassment,  one  iy[H'  of  the  "  lacing  "  liver  may  here  be 
mentioned,  in  which  a  thin,  sometimes  thick,  movable  tongue  or  lap- 
pet from  the  anterior  portion  of  the  right  loVte  projects  below  the 
costal  border  for  a  distance  of  1  or  3  inches,  and  may  extend  as  far 
down  as  the  navel.  It  usmilly  moves  with  respiration,  by  careful 
palpation  is  found  to  be  continuous  with  tho  bver,  and  can  be 
grasped  in  the  hand. 

Displacement  of  the  Liver. — The  liver  may  lie  above  or  below  its 
normal  position. 

rHftplacr^meid  upward  may  be  due  to  pressure  from  below  by  large 
abdominal  tumours,  meteorisni,  or  ascites.  It  may  be  drawn  upward 
by  collapse  or  retraction  of  the  right  lung,  or  allowed  to  ride  at  a 
higher  point  by  paralysis  of  the  diaphragm. 

HisplacfmeHt  dfuvnward  ia  caused  by  downward  pressure  on  the 
diaphragm  by  oniphysema  or  spasmodic  astlima,  large  right  pleural 
effusion  or  pneumothorax,  large  intrathoracic  tumour,  and  perhaps 
(uRecting  mainly  the  left  lobe)  by  a  greatly  dilated  heart  or  a  large 
pericardial  effusion.  Subphrenic  peritonitis  (abscess),  a  collection 
of  pus  or  pus  and  gas  between  the  liver  and  diaphragm,  is  also 
responsible.  Finally,  the  liver  may  become  prolapsed  as  a  part  of  a 
general  ptosis  or  falling  of  the  abdominal  viscera.  As  the  posterior 
border  of  the  liver  is  quite  firmly  moored,  the  descent  affects  mainly 
the  anterior  border,  which  drops  down  so  as  to  throw  the  superior 
surface  forward  and  downward  (see  following  paragraph). 

To  distinguish  between  enlargement  and  prolapse  of  the  liver,  it 
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18  necesBary  to  consider  tlie  history  and  associated  symptoms  in  order 
to  determine  the  existence  of  u  thoramc  lesion  oapablc  of  causing 
descent  of  the  liver ;  or,  per  contra,  the  presence  of  some  disease 
causing  an  enlarged  liver.  In  downward  displacement  it  will  be 
found  that  the  upper  surface,  especially  of  the  left  lobe,  is  more 
than  Qsnally  accessible  to  palpation,  and  its  rounded  shape  may  be 
felt.  Moreover,  a  prolapsed  liver,  because  of  its  separation  from  the 
diaphragm,  does  not  move  so  freely  with  respiration  as  the  normal  or 
enlarged  organ. 

DimiautloD  in  the  Size  of  the  Liver.— There  is  a  slow  and  pro- 
gressive lessening  in  the  size  of  the  tiver  in  cirrhosis.  The  latter  is 
by  far  the  most  common  cause  of  hejtatic  atrophy.  In  tho  rare  cases 
of  acute  yellow  atrophy  the  liver  grows  rapidly  smaller  day  by  day. 

As  with  an  increase,  so  with  a  decrease,  in  the  size  of  the  liver 
one  must  guard  against  certain  possibilities  of  error.  If  a  marked 
emphysema  is  present,  the  inflated  lung  intrudes  into  the  comple- 
mentary pleura  between  liver  and  ribs,  pulmonary  resonance  thus 
encroaching  upon  the  upper  limit  of  hepatic  dulness.  A  siniikir 
condition  is  found  in  right  pneumothorax.  The  lower  Umii  of  liver 
dulness  may  be  raised,  and  the  vertical  measurement  of  the  liver 
area  diminished  by  distention  of  the  colon  and  small  intestines,  the 
coils  of  which  interpose  themselves  between  the  liver  and  the  ab- 
dominal wall ;  or,  witli  extreme  rarity,  by  free  gas  in  the  peritoneal 
cavity. 

Irregularities  in  the  Shape  of  the  Liver.— In  rare  instances  the 
percassion  outline  of  the  liver  is  found  of  a  nntalily  nlinornnd  shape. 
In  such  cases  one  must  think  of  a  diaphragmatic  hernia  (cxtrenudy 
uncommon),  the  liver  lying  in  the  pleural  sac  ;  congenital  malforma- 
tion of  the  organ  ;  or  a  dislnrbance  of  its  norma!  relations  by  a 
rachitic  chest  or  the  deformity  of  I'ott'a  disease  of  the  spine.  An 
entire  absence  of  liver  dulness  may  be  due  to  transposition  of  the 
thoracic  viscera. 

Abnormal  Consistence  of  the  Liver  or  Roughness  of  its  Surfaces. — 
The  consintetice  of  the  liver  may  be  found  to  be  increased  so  that  it 
feels  abnormally  dense,  hard,  and  resistant.  Such  a  condition  is 
indicative  of  cirrhosis,  carcinonut,  amyloid,  or  syphilitic  disease,  A 
fluctuating  or  elastic  swelling  in  or  at  the  lower  edge  of  the  liver,  if 
detected,  is  an  abscess,  an  hydatid  cyst,  or  a  gall  bladder  distended 
with  bile. 

The  surface  of  the  liver  is  smooth  in  amyloid  disease,  fatty  infil- 
tration or  degeneration,  and  passive  congestion ;  roughened  in  tuber- 
culous peritonitis;  and  has  a  granular  feel  in  cirrhosis.  If  hard  nod- 
ules varying  in  size,  perhaps  with  a  central  depression  (umbilication), 
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are  found,  it  is  Bignificant  of  cancer  ;  sninnth,  slijjbtly  elevated  i>romi- 
nences  are  met  with  it>  guminatu  of  ttie  liver  ;  and  one  or  more 
smooth  projections  may  be  felt  as  evidtnu-eB  of  abscess  or  cyst.  If 
either  of  the  latter  ia  Buspeoted  to  be  present  exploratory  puncture 
{q.  V.)  may  be  made. 

V.    THE    PANCREAS 

Aside  from  the  scanty  signs  revealed  by  direct  physical  examina- 
tion of  the  pauiTcas,  other  diagnostic  points  (y.  i.'.)  are  Pain,  Fatty 
Diarrluea,  Glycosuria,  Ascites,  and  Jaundice. 


f*    % 
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Fio.  188— Showing  iln.>  rtliitii>n»  of  ihe  pancreas. 

Topographical  Anatomy  of  the  Pancreas. — This  organ  lies  about 
3  inches  above  the  umbilicus,  midwity  between  uawl  and  ensiform 
appendix,  corresponding  to  the  level  of  the  "id  lumbar  vertebra.  It 
is  usually  6  inches  long.  It  is  deep  in  the  epigastrium,  lying  trans- 
versely across  the  spinal  column  with  its  head  resting  in  the  curve  of 
the  duodenum  and  its  tail  extending  to  the  spli-en.  The  stomach 
hides  it  in  front.  Because  of  its  depth  an<i  surroundings,  it  is  rarely 
accessible  for  direct  examination. 

It  is  clinically  important  to  remember  the  close  relation  of  the 
bead  of  the  organ  posteriorly  to  the  inferior  vena  cava,  the  portal 
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Tcin,  and  the  common  bilf  duet  (Fig.  183).  On  account  of  its  near- 
ness, a  cancer  or  other  growtli  affecting  the  head  of  the  pancreas 
may  press  upon  the  hlood  vcsscIh  mentioned,  giving  rise  to  oedema 
and  ascites;  or  ui)on  the  biU?  dnot,  causing  persistent  jaundice. 

Physical  ExamiBation  of  the  Panereas.— Under  normal  circum- 
stances th<*  paniTcus  can  not  be  palputod,  except  in  rare  instances 
of  extreme  emaciation.  The  inost  inijwrtant  phj'sical  sign  of  pan- 
creatic djsease  is  the  presence  of  a  median  tumour  in  the  epigas- 
trium, usually  midway  between  navel  and  cnsiform  appendix.  The 
tumour  is  neceswirily  deep  seated,  and  not  infrequently  nothing 
more  than  a  sense  of  resistance  can  be  perceived  by  the  palpating 
hand.  The  diseases  of  the  pancreas  in  which  either  a  tumour  or  a 
suggestive  feeling  of  resistance  is  present  are  acute  hemorrhagic 
and  suppurative  pancreatitis,  chronic  pancreatitis,  and  tumour,  solid 
(usually  caruiuoma)  or  cystic. 


SECTION   XXXV 
EXAMTXATION   OF  TTIE  SPLEEN 

TnE  physical  examination  of  the  spleen  is  concerned  mainly  with 
the  dctermiimtion  of  its  size  and  position  by  inspection,  palpation, 
and  percussion.     In  rare  instances  auscultation  is  of  service. 

Topographical  Anatomy  of  the  Spleen. — The  spleen  is  of 
oval,  tUiltcued  shaite  (rarely  rhomboid)  and  lies  in  the  left  hypochon- 
driac region.  It  measures  on  the  average  3  by  5  inches.  It  reaches 
from  u  point  li  inch  to  the  k^ft  of  the  midspinal  line  posteriorly 
almost  to  the  midaxilhiry  line  laterally,  lying  along  the  9th,  10th, 
and  llth  ribs.  The  long  axis  is  parallel  with  the  ribs,  and  therefore 
runs  downward  atid  forward  (Fig.  1N4).  The  lower  §  of  its  outer 
surface  are  piirietal,  the  upper  J  separated  from  the  ribs  by  the  dia- 
phragm and  the  lower  border  of  the  left  lung.  It  is  bounded  poste- 
riorly by  tile  kidney,  above  by  the  diaphragm,  and  its  remaining  por- 
tion.i  are  in  contact  with  the  stomach,  colon,  and  small  intestinea. 
The  anterior  border  is  sharp  and  indented  by  from  2  to  4  notches. 

Physical  Examination  of  the  Spleen.— (I)  Inspection.— 
This  is  rarely  of  serviic.  If  the  organ  is  greatly  enlarged  it  may  be 
visible  as  a  protuberance,  extending  from  the  left  hypochondriac 
region  downward  and  inward  and  moving  with  respiration. 

(2)  Palpation  of  the  Spleen, — The  patient  should  be  in  the  recum- 
bent position.     Then  lay  the  (warm)  hand  fiat  upon  the  abdomen. 
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so  that  Ihp  finger  tips,  by  exerting  pressure  flml  jnishing  up  a  fold  af 
ekin,  lie  close  to  and  under  the  left  costal  margin  at  the  10th  carti- 
lage. The  edge  of  the  spleen,  if  sufficiently  enlarged,  may  then  be 
felt  without  further  trouble.      If  not,  desire  the  patient  to  draw 

several  deep  breaths, 
when  tho  sharp  sple- 
nic edge,  moving  with 
iTspiration,  will  be 
perceived  to  slip  or 
ride  over  the  ends  of 
the  fingers.  Still  fur- 
ther aid  may  be  ob- 
Hiiined  from  placing 
llio  unoccupied  hand 
posteriorly  between 
the  ends  of  tho  10th 
and  11th  ribs  and 
uuikiug  firm  pressure 
so  as  to  tilt  the  organ 
forward  and  make  it 
more  accessible. 

Under  normal  cir- 
cumstances the  spleen 
can  nut  be  felt.  If 
increased  in  size,  the 
anterior  edge,  which 
is  always  directed 
downward  iind  inward^ 
is  sharp  and  usually 
smooth.  Notching  of 
this  border  is  genenilly  but  not  always  to  be  found.  A  point  of  some 
practical  importance  is  that  a  depression  or  space  in  which  the  finger 
tipa  can  be  Hiink  may  invariably  be  detecteil  at  the  posterior  border 
of  tho  enlarged  organ,  between  it  and  the  erector  spin*.  Infre- 
quently the  spleen,  although  cnlnrgcd,  can  not  be  felt  owing  to  an 
unusually  strong  phrono-colic  ligament  whicJi  proventd  its  protrusion 
from  under  the  ribs.  lu  such  u  case  percussion  must  be  relied  upon 
to  declare  the  enliirgcment. 

The  question  sometimeB  arises  as  to  whether  a  tumour  found  be- 
low the  left  costal  margin  is  an  enlarged  spleen  or  an  enlarged  kid- 
ney. The  discrimination  is  to  be  made  by  fiudiug,  if  it  is  the  spleen, 
tliat  the  shape  is  oval,  that  it  moves  with  respiration,  that  it  is 
notched,  that  it  lias  a  sharp  edge,  that  a  gap  exists  between  it  and 
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the  lumbar  muscles,  and  that  it  lies  in  front  of  the  colon — i.  e.,  that 
there  is  no  tympanitic  resonance  over  it.  On  the  other  hand,  the 
kidney  is  rounded  or  reniform,  never  has  a  sharp  edge  or  is  notched, 
moves  slightly,  if  at  all,  with  respiration,  and  is  overlaid  by  tympan- 
itic resonance  (Fig.  18S). 

If  confusion  arises  between  an  enlarged  It- ft  lobe  of  the  liver  and 
an  ealarged  spleen,  it  is  to  be  remembered  that  the  edge  of  the  spleen 
lies  at  a  lower  level  and  that  the  organ  can  be  tilted  forward  by 
pressure  ov<'r  the  left  hnvi-r  rilw  posteriorly. 

(3)  Percussion  of  the  Spleen. — The  patient  may  be  sitting  or 
standing,  or,  if  recumbent,  should  lie  partly  turned  to  the  right — 
i.e.,  midway  between  the  dors:tl  ;iiic]  riglit  hit'-ral  postures  —  in 
either  case  with  the  left  arm  r 
over  the  head.  The  percussion 
strokes  should  be  light,  e.x- 
cept  in  percussing  the  poste- 
rior portion  of  the  spleen 
where  its  dulness  merges  into 
that  of  the  left  kidney.  Per- 
cussion should  be  conducted 
along  the  following  lines  {J,  2, 
5,  and  i,  Fig.  1S4): 

Anterior  Limit. — Begin  at 
the  costal  margin,  and  percuss 
along  the  10th  rib  until  the 
tympanitic  resouanco  of  the 
stomach  is  replaced  by  diihiess, 
Normally  this  will  be  found  at 
the  midaxilltiry  line. 

Upper  Limit. —  Begin  at  tlio  level  of  the  angle  of  the  scapula 
halfway  between  the  posterior  axillary  and  scapular  lines,  passing 
vertically  downward  until  the  pulmonary  resonance  is  impaired. 
Normally  this  occurs  at  the  9th  rib. 

Ltnrer  Limit. — Begin  below  the  border  of  the  rib*,  in  or  a  little 
l>ehind  the  posterior  axillary  line,  and  percuss  vertically  upward 
until  tympanitic  resoniinoe  is  dulled.  Normally  dulness  is  met  at 
the  11th  rib,  reaching  not  quite:  down  to  the  margin  of  the  ribs. 

Puslerior  Limit. — Begin,  using  strong  percussion,  at  the  mid- 
spinal  line  at  the  level  of  the  10th  rib,  and  percuss  along  the  latter. 
The  splenic  dulness  should  be  attained  1.^  inch  from  the  median  line, 
but  it  is  always  difficult  and  rarely,  if  ever,  necessary  to  duterniine  it. 

If  splenic  percussion  is  successful,  the  area  found  is  oval  and 
measures  2  to  2^  X  3  to  3|^  inches.     Practically,  tlit*  vertical  extent 
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of  the  dull  area  is  gufficient  for  clinical  purposes.  If  it  exceeds  3^ 
inches  it  may  be  surmised  that  the  spleen  is  enlarged. 

Thero  are  certain  sources  of  error  in  percussion  of  the  spleen 
which  greatly  minimizL-  its  valtie  as  a  mothod  of  ascertaining  the 
size  of  the  orjran.  as  follows;  Apparenl  increase  in  the  size  of  the 
spletiio  dulness  may  be  caused  by  loft  ph'ural  effusion,  pulmonary 
basal  consolidation,  pleural  thickening  or  uew  growth  of  lung  or 
pleura,  or  by  fiscal  accumulation  in  the  splenic  flexure  of  the  colon. 
Apparent  derrcaae  in  the  size  of  the  splenic  diilness  may  be  due  to 
an  unusual  arching  of  the  diuphragra,  an  emphysematous  luug,  or 
a  left  pneumothorax,  crowding  the  spleen  away  from  the  ribs.  Dul- 
ness,  if  entirely  absent,  may  be  a  corroboratiTe  sign  of  the  rare  float- 
ing spleen. 

(4)  Auscultation  of  the  Spleea.— A  friction  sound  may  be  heard 
over  tlie  spleen  if  its  i»eritoncal  investment  is  inflamed  (perisplenitis), 
as  in  infarcts  due  to  a  septic  embolism  or  thrombus,  or  in  the  splenic 
abscess  following  such  infarctions.  Friction  sound  and  a  systolic 
bruit  have  been  noted  in  splenic  leucsemia  and  other  causes  of  great 
enlargement  of  the  organ. 

Hesults  of  the  Exammation  of  the  Spleen.— Of  the  vari- 
ous methods  of  (icterniining  the  size  ami  position  of  the  spleen,  pal- 
pation is  by  far  the  most  important.  A  positive  diagnosis  of  splenic 
enlargement  should  never  be  made  unless  tlie  organ  can  be  felt. 
I'ractically,  if  palpable,  unless  dislocated,  it  ia  enlarged. 

(1)  Acute  Splenic  Enlargement.— The  spleen  enlarges  more  or  less 
rapiilly,  usually  only  to  a  moderate  extent,  as  a  consequence  of  infec- 
tious and  septic  processes.  Acute  enlargement,  therefore,  may  be 
due  to  typhoid  fever,  typhus  fever,  malarial  fever,  relapsing  fever, 
scarlet  fever,  smallpox,  dii>htheria,  erysipelas,  acute  niiliary  tubercu- 
losis, tuberculous  peritonitis,  erysipelas,  pneumonia,  cpiik-mie  cerebro- 
spinal meningitis,  pya?niia  (including  septic  splenic  infarction  and 
abscess),  and  septiert'niiii. 

(3)  Chronic  Uniform  Splenic  Enlargement.— Uniform  enlargement 
of  the  spleen  takes  jdaee  slowly  as  a  consequence  of  leueiemia  (spleno- 
medullary  form)  and  ehroTiie  nuilaria  (ague  cake).  It  is  in  these  dis- 
eases that  the  organ  attiiins  its  greatest  size,  in  some  instances  nearly 
filling  the  abdominal  ciivity.  Slow  enlargement  of  varying  degrees 
occurs  also  in  splenic  ansemia,  amyloid  disease,  cirrhosis  of  the  liver, 
rachitis,  pernieio\is  aniemia,  the  general  venous  congestion  of  cardiac 
disease,  and  in  passive  portal  congestion  from  hepatic  cirrhosis  or 
pressure  of  tumours. 

(3)  Irregular  or  Unequal  Splenic  Enlargement.- This  is  significant 
of  an  abscess  or  the  excessively  rare  carcinoma  or  hydatids  of  the  spleen. 
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(4)  Displacement  of  the  Spleen. — Tiie  spleen  may  be  pushed  down- 
ward,  80  that  its  edge  becomes  palpable,  by  left-side  pleural  effusion, 
pneumothorax,  emphysema,  or  thoraiuc  tumour.  That  the  edge  can 
be  felt  because  of  descent  and  not  because  of  enlargement,  is  not 
always  easy  to  determine.  The  existence  of  thoracic  disease,  and 
the  absence  of  ailments  capable  of  causing  an  increase  in  size,  will 
aid  in  the  discrimination.     Clinically  it  is  not  of  much  importance, 

K  floating  spleen,  due  to  congenitul  laxity  of  its  ligaments  or  to 
OTerstretching  from  increased  size  and  weight  of  the  organ,  may  be 
encountered,  usually  in  wonien,  as  a  part  of  a  general  visceroptosis. 
It  may  descend  into  tlie  pelvis.  Ordinarily  it  is  recognisable  by  its 
mobility,  shape,  sharp  edge,  and  notches.  If  the  organ  has  con- 
tracted adhesions,  or  its  shape  is  altered  by  inflammatory  deposits 
upon  its  peritoneal  covering,  the  recognition  may  be  very  difficult. 

The  spleen  may  be  pushed  upward  by  tympanites  or  ascitic  fluid, 
or  pulled  in  the  same  direction  by  a  contracting  lung  or  the  shrink- 
age of  a  previously  inflamed  pleura  on  the  left  side.  Such  a  dis- 
placement is  only  of  importance  as  a  possible  explanation  of  a  per- 
cussion aborniality. 

(5)  Combined  Enlargement  of  Liver  and  Spleen  —Both  liver  and 
spleen  are  simultaneously  enlarged  in  passive  congestion,  hepatic 
cirrhosis,  leucaemia,  and  amyloid  disease. 


SECTION  XXXVI 
EXAMI\.\TIO\   OF  THE  KIDNEYS,  URETERS,  BLADDER 

Here  are  considered  the  results  to  be  obtained  from  the  physical 
jxamination  of  these  organs.     Other  evidences  (</.  c.)  of  disease  of 
Hhe  urinary  organs  are  noted  elsewhere — viz.,  Results  of  Urinalysis, 
Urination,  Pain,  and  CEdema. 

I.    KIDNEYS 

Topograpliical  Anatomy  of  the  Kidneys. — These  organs, 
2  in  iiumbtT,  lit-  against  the  posterior  ubdominal  wall,  one  on  each 
side  of  the  spinal  column,  in  beds  of  fat  ami  connective  tissue. 
They  have  a  characteristic  (reniform)  sfiape.  The  upper  end  of  the 
left  kidney  is  in  contact  with  the  spleen,  the  right  with  the  liver. 
The  right  kidney  lies  about  A  an  inch  lower  than  its  companion. 

jEach  kidney  is  about  4  inches  long,  2  to  V^  inches  in  breadth,  and  1 

'inch  in  thickness. 
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The  normal  surface  relations  which  it  is  clinically  important  to 
have  in  mind,  may  be  found  as  follows : 

(I)  Anteriorhj. — Prolong  the  manimillary  lino  on  each  side  down- 
ward (or  draw  a  vertical  line  upward  from  the  middle  of  Poupart's 
ligament)  until  it  intersects  a  horizontal  line  through  the  umbilicus 
(Fig.  186).  Or  measure  and  mark  on  the  horizontal  umbilical  line 
2  points,  one  3  inches  to  the  right,  the  otlier  13  inches  to  the  left,  of 
the  median  line  of  the  abdomen.  From  ti»e  intersections  of  the 
horizontal  umbilical  and  the  inaramillary  lines,  or  from  the  points 
marked,  measure  upward  1  inch  on  tlie  right,  lA  inch  on  the  left, 

mamiiiilliiry  line,  and  in- 
-^Mi|,iqmi^^^^^^^_  dicute  by  short  horizontal 

linea.  The  lower  ends  of 
the  kitlneys  lie  at  the  leA'el 
of  tlie  short  horizontal 
lines, and  the  organs  them- 
selves extend  upward  and 
soniewiiat  inward  for  4 
inches.  One  third  of  the 
kidney  lies  to  the  outer, 
§  to  the  inner  side  of  the 
vertical  lines. 

{'i)  Posteriorlif. — Draw 
y  horizontal  lines  across 
\r.ic)i  (Fig.  187),  the 
i.;.,L  at  the  level  of  the 
tip  of  the  spinous  process 
of  the  11th  dorsal  verte- 
bra, the  second  at  the 
level  of  the  tip  of  the  spinous  process  of  the  3d  lumbar  vertebra. 
On  each  side  draw  ?  vertical  lines  from  the  upper  to  the  lower 
horizontal  line.  The  first  VLTtiual  line  should  lie  1  inch  from  the 
median  line,  the  second  vertical  line  2'i  inches  farther  away.  The 
outer  jwirallelograms  thus  outlinud  forrespond  to  the  normal  loca- 
tion of  the  kidney<5.  The  lower  ends  of  these  organs  (right  lower 
than  left)  lie  1  to  li  inch  above  the  iliac  crests.  About  i  of  their 
upper  emls  are  covered  by  tlie  11th  and  lith  ribs.  The  spleen 
overlaps  the  upper  estremity  of  the  left,  the  liver  of  the  right, 
kidiiL'V. 

Physical  Examinatioti  of  the  Kidneys. — Of  the  ordinary 
methods  of  physical  examination,  inspection  is  seldom  of  value,  pal- 
pation is  indispensable,  percussion  is  untrustworthy  and  of  little 
use,  and  auscultation  is  never  employed. 
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(u)  Inspection  of  Kidneys. — A  large  tiuiioiir  of  the  liidney  is  prac- 
tically the  only  direct  renal  itiiysical  sign  whieh  may  become  visible. 
In  such  a  case  the  growth  may  till  one  or  the  other  anterior  lumbar 
and  corresponding 
portion  of  the  um- 
bilical region.  The 
ribs  on  the  affecteil 
side  will  be  bulged 
outward  and  afforo 
an  indication  as  tli 
original  point  < 
origin  of  the  neo- 
plasm. Sarcoma  of 
the  kidney  in  chil- 
dren, or  perhaps  m 
very  large  liy<lro- 
nephrotic  or  cysti'- 
kidney  in  the  adult, 
are  the  most  usual 
causes  of  a  visible 
renal  enlargement. 
In  some  cases  a 
perinephric  abscess 
may  become  visible 
as  a  swelling  in  one 
or  the  other  poste- 
rior lumbar  region. 

(b)  Palpation  of 
the    Kidneys.  —  To 
palpate  the   kidney 
let  the  patient  lie  in  the  dorsiil  position,  head  slightly  raised,  knees 
drawn  up,  and  feet  supported. 

(1)  Slij)  one  hand  under  the  back  so  that  it  rests  upon  the  two 
lower  ribs  and  the  lumbar  space  immediately  below  them.  The  other 
hand  is  to  be  laid  flat  upon  the  abdomen  in  front,  resting  just  below 
the  costal  margin,  to  the  outer  side  of  the  rectus,  in  the  mammillary 
line.  Desire  the  patient  to  take  deep  and  slow  respirations.  By 
firm  pressure  during  e.vpiration,  with  the  fingers  in  front  acting 
against  equally  firm  counter  pressure  by  the  posterior  hand,  an  at- 
tempt is  made  to  grasp  the  firm,  rounded  kidney  between  the  two 
hands.  If  the  kidney  is  normal  in  size  and  position,  its  lower  ex- 
tremity may  be  palpated,  provided  that  the  abdominal  walls  are  not 
too  thick  {palpable  kidney).     If  it  can  be  felt  to  slip  doivu,  like  a 
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I'ju.  m7 — .Showing  Burfiicc'  relntions  of  kidneys  pcwtcriorly ;  alio 
Uio  ci>iukiiiic<l  [K>rcus»iiin  iluliu-ss  isliottoil  nrcii)  of  livtr, 
«plecn,  kidneyii,  and  thick  iiiuxoles  of  tlic  huok;  bIno  that 
if  the  colon  is  empty  of  fivoen  and  dixtunded  wltli  ^as  the 
lower  nnd  n  partnf  llie  outer  border  of  tin;  kidney  can  be 
outlined  by  percu.shion.  Lines  of  pcrcuiMion  indicated  by 
arrows  on  right  kidney. 
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"pea  in  a  pod,"  so  thiit  its  entire  length  is  accessible,  especially  if  it 
can  be  pushed  down  to  the  horizontal  umbilical  line,  it  is  a  movable 
kidney.  If  it  can  be  displat't-d  into  the  lower  half  of  the  abdomen, 
pushed  across  the  median  line,  or  displaced  in  any  direction,  it  \a  a 
floating  kidney.  It  should  be  remembered  that  a  failure  to  find  the 
kidney  at  its  normal  site  may  be  due  to  the  fact  that  it  is  elsewhere 
in  the  abdomen,  and  search  should  be  made  accordingly.  The  kid- 
ney may  or  may  not  move  slightly  with  n-spiration. 

(2)  Another  method  is  to  grasp  the  Hank  with  the  full  prip  of  one 
hand,  the  tlnimb  resting  under  the  costal  margin  and  the  fingers  pos- 
teriorly, when  the  kidney  (the  patient  breathing  deeply)  may  be 
seized  and,  if  movable,  felt  to  slip  downward,  where  it  maybe  held  by 
the  grasping  hand,  palpated  by  the  other  hand,  and  finally  made  to 
slip  back  into  its  former  position. 

It  is  sometimes  helpful  to  let  the  patient  stand,  leaning  well  for- 
ward and  supporting  the  weight  by  the  hands  resting  upon  a  chair 
or  table,  M-hilc  tlic  abdominal  muscles  are  relaxed  and  the  breathing 
is  quiet  and  easy.  The  methods  of  palpation  just  described  may  then 
be  employed. 

In  addition  to  abnormal  mobility  of  the  kidney,  eidargement  of 
the  organ  nuiy  be  detected  by  palpation  anteriorly;  and  in  rare  in- 
stances the  renal  artery  may  be  felt  pulsating  if  the  kidney  is 
seizable. 

(f)  Percussion  of  the  Kidney, — It  ia  possible  in  some  cases  to 
determine  the  lower  and  a  part  of  the  outer  border  of  each  kidney, 
contrasting  their  dulness  with  the  tympanicity  of  the  iiscendiug  and 
descending  portions  of  the  colon  which  lie  immediately  anterior  to 
the  kidneys  (Fig.  1S7).  But  the  thickness  of  the  lumbar  muscles 
(Fig.  188),  the  amount  of  perirenal  fat.  and  the  pos.sible  packing  of 
the  colon  with  iion-rcaonant  frecal  matter,  render  the  results  very 
uncertain  as  rompan-d  to  palpation. 

To  pe/vit.s-s  Ike  A-iduri/K,  the  patient  may  be  ]>laced  in  one  of  two 
positions,  either  of  which  will  relax  the  lumbar  muscles  and  mini- 
niize  their  influence  upon  the  percussion  stroke.  Tie  may  lie  upon  the 
face  with  one  or  more  thick  pillows  placed  uiulcr  the  ubdonien  so  as 
to  moderately  arch  the  back ;  or,  perhaps  better,  he  may  be  placed 
midway  between  the  prone  and  the  lateral  position,  the  examiner 
facing  the  patient's  back  and  percu.ssitig  the  kidney  of  the  upper- 
most side. 

Beginning  in  the  middle  of  the  area  in  which  the  kidney  is  nor- 
mally found  (Fig.  187),  jiercuss  outward,  using  vigorous  strokes 
until  the  renal  dulness  is  replaced  by  the  tympanitic  resonance 
of  the  colon,  tlius  determining  the  lower  portion  of  the  outer  bor- 
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der  of  the  organ.  Starting  from  the  same  area,  percuss  downward 
until  a  similar  change  occurs,  iudicating  tlie  lower  border  of  the 
kidney. 

Diagnostic  Keeults  from  the  Physical  Examination  of 
the  Kidneys. — (1)  If  the  percussion  dulness  is  increased,  and  the 
examiner  is  reasoniibly  certain  of  the  accuracy  of  liis  results,  it  may 
be  inferred  that  the  kidney  is  enlarged  by  tumour  or  other  cause  of 
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fio.  1b8.— HrtriKiiitBl  section  throuf;h  kidney  uid  lani'KBr  musclm,  *Tiowinif  the  diflic'ulty 

of  kidney  pcrcusttioii. 

increased  size  of  the  organ.  If  the  dulness  is  greatly  Ie.<ij<eitetl  or  ab- 
seni,  a  movable  kidney  is  to  be  suspected.  In  either  case  abdominal 
palpation  is  decidedly  more  reliable. 

(2)  A  movable  right  kidney — find  in  the  majority  of  cases  it  is 
the  right — may  require  to  be  dLscrirainated  from  a  distended  gall 
bladder.  This  may  be  accomplished  by  remembering  that  if  it  is 
the  kidney  it  will  be  freely  mnvaWe  in  all  directions;  may  be  carried 
down  toward  the  pelvis,  and  held  there  during  forcible  expiration ; 
may  be  pushed  backward  and  upward  toward  its  normal  position, 
where  it  tends  to  remain  and  elude  further  palpation  ;  moves  slightly, 
if  at  all,  with  respiration  ;  and  that  an  area  of  tympanitic  percussion 
(colon)  may  be  found  between  it  and  the  costal  margin.  On  the 
other  hand,  the  gall  bladder — which,  when  distended,  may  resemble 
the  kidney  very  nearly  in  size  and  shape— moves  with  respiration; 
can  be  moved  from  side  to  side,  or  in  various  radii  of  a  small  circle 
having  the  neck  of  the  hhidder  as  its  centre ;  and,  if  pushed  back- 
ward, away  from  the  abdominal  wall,  tends  to  spring  forward  to  its 
former  position  when  the  pressure  is  removed.  Finally,  unless  the 
colon,  above  which  it  usually  lies,  has  become  looped  over  the  neck 
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of  the  gall  bladder  (an  infrequi-nt  happcuing^),  there  is  no  tympanitic 
band  bL'Lween  it  imd  the  lower  border  of  liver  dulness. 

(a)  The  kidney  may  bo  found  to  be  enlarged,  or  there  is  an 
obscure  swelling  or  sense  of  resistance  upon  palpation  anteriorly  ;  or 
bulging  and  indistinct  swelling  in  the  region  of  the  kidney  poste- 
riorly. In  such  a  case  one  must  bear  in  mind  the  possible  causes  of 
its  enlargement  or  of  closely  related  tumidity.  Such  causes  are  pyo- 
nephrosis, hydronephrosis,  cystic  disease,  oehiuoeoceus,  carcinoma, 
sarcoma,  and  perinephric  abscess. 

The  tumours  of  pyonephrosis,  and  hydronephrosis  or  renal  echi- 
nococcus  are  alike — roundt-d.  globular,  perhaps  Uuituatiug — and  may 
attain  a  large  size.  Multiple  large  cysts  of  the  kidneys  can  be  felt 
as  rounded  masses.  Malignant  tumours  of  the  kidney  may  grow  to 
dimensions  occupying  one  half  of  the  abdomen,  may  be  somewhat 
movuhle,  and,  if  of  rapid  growth,  a  sense  of  fluctuation  may  be  per- 
ceived. If  in  doubt  as  to  whether  or  not  a  tumour  in  the  left  renal 
region  involves  the  kidney  and  is  not  an  enlarged  spleen,  the  position 
of  the  descending  colon  should  bo  ascertained  by  percussion,  inflating 
it  if  necessary  by  pumping  in  air  through  a  large  catheter  or  colon 
tube.  If  the  colon  lies  in  front  of  the  tumour  {Fig.  185),  it  is  renal 
and  not  splenic.  Perinephric  abscess  affords,  in  some  cases,  a  dis- 
tinct tumour,  in  others  a  bogginesa  or  induration  in  the  interval 
between  the  last  rib  and  the  iliac  crest.  An  enlarged  kidney  tends 
to  develop  toward  the  front;  a  perirenal  abscess  to  bulge  backward 
and  become  palpable  jKisteriorly. 

The  ditTerential  diagnosis  between  the  various  causes  of  renal 
enlargement  must  be  made  by  an  attentive  consideration  of  the 
accompanying  signs  and  symptoms,  an  examination  of  the  urine,  and, 
in  some  instances,  by  the  use  of  the  aspirator. 

H.    BLADDER    AND    URETERS 

It  is  not  within  the  scope  of  this  work  to  describe  the  methods  of 
examining  the  uriiuiry  bladder  or  the  ureters.  The  use  of  tlie  cyeto- 
scope  and  the  catheterization  of  the  ureters,  in  men  as  well  as  in 
women,  is  occasionally  of  great  use  to  the  internalist  in  the  diagnosis 
of  suppurative  disease  of  the  kidney  or  vesical  new  growths,  but  the 
special  skill  required  for  such  manipulations  is  as  yet  confined  to 
a  few. 

The  presence  of  irritation  or  inflammation  of  the  urinary  bladder 
as  an  indicatirtn  of  renal  calculus,  spinal-cord  disease,  and  pyelitis 
should  be  remembered.     (See  also  Urination,  page  155). 
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SECTION  XXXYIl 
EXAMIXATIOX   OF  THE   XERVOUS  SYSTEM 

The  examination  of  thf  nervous  system  aud  tht-  diafrnosis  of  its 
dii^eases  requires  an  intimate  acquaiutunce  with  ueural  anatomy  and 
physiology.  With  the  exception  of  one  or  two  brief  references,  the 
subject  can  nut  be  <lealt  witli  here. 

The  Neurone. — Modern  investigation  has  framed  a  eonception  of 
the  nenrous  system  which  differs  greatly  from  that  in  vogue  not 
many  years  ago.  At  present  it  is  conceived  as  an  aggregation  of  an 
enormous  number  of  units — the  neurones. 

A  neurone  consists  of  (1)  a  cell  body,  (2)  dendrites,  and  (3)  an 
axone  (Fig.  ISO). 

The  cell  body  from  one  of  its  poles  gives  off  the  dendrites,  which 
are  usually  numerous  and  relatively  short,  e.xcept  in  gome  of  the  sen- 
sory neurones.  The  axone  or  axis-cylinder  process  passes  out  from 
the  body  of  the  cell,  and  becoming  what  was  formerly  termed  a  nerve 
fibre,  may  be  continued  for  long  distances,  giving  off  collaterals  at 
right  angles.  Tlie  axone  linall}'  cleaves  into  a  number  of  fine 
branches,  forming  the  end  brush  or  terminal  arborization.  So  also 
may  the  collaterals.  The  whole  of  this  structure — cell  body,  den- 
drites, axone,  eullaterals,  and  end  brushes — is  a  neurone. 

One  neurone  is  anatomically  independent  of  all  other  neurones, 
but  is  functionally  related  by  contact.  The  end  brushes  of  one  neu- 
rone intermingle,  but  do  not  aiui.'^tomose  (or  but  rarely),  with  the 
dendrites  of  another,  like  the  l>rauche8  of  contiguous  trees. 

Tlie  dendrites  arc  crl/ufipettil  in  function  (i.  e.,  bring  impulses  to 
the  cell  body) ;  tlie  axoncs  are  ceUnlifngal,  carrying  impulses  away 
from  the  cell  body.  The  cell  bodies  are  the  containers  and  gen- 
erators of  nerve  force,  the  dendrites  conduct  it  to  the  cell  body  from 
other  cells,  and  tlio  axones  distribute  it. 

The  well-being  of  the  processes  of  the  Jieurone  (dendrites  and 
axone)  depends  upon  their  connection  with  the  cell  body  and  the 
integrity  of  the  latter.  If  the  cell  body  is  injured  by  accident  or 
disease  the  processes  degenerate,  or  if  a  process  is  severed  from  the 
cell  body  the  separated  part  undergoes  degeneration — i.  e.,  the  cell 
body  is  trophic  for  its  processes.  Conversely,  a  cell  separated  from 
its  processes  undergoes  a  slighter  but  still  perceptible  degeneration. 

Central  and  Peripheral  Neurones. — Starting  from  tlie  large  cell 
bodies  of  the  motor  area  of  the  brain  cortex,  efferent  impulses,  which 
are  from  this  source  motor,  but  from  other  centres  may  be  secretory, 
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trophic,  or  inhibitory,  travel  down  tlie  axones  which  run  from 
the  cortical  cell  bodies  to  the  cell  bodies  in  the  cranial  nerve 
nuclei  and  the  anterior  horna  of  the  spinal  cord,  their  end  brushes 
Burrouiiding  and  transferring  impulses  to  the  latter.  The  latter  in 
turn  send  off  axones  which,  leaving  the  nuclei  and  the  cord  in 
the  motor  cranial  nerves  and  in  the  anterior  roots  of  the  spinal 
nerves,  are  finally  distributed  by  way  of  the  peripheral  nerves  to  the 
Toluntary  muscles. 

It  is  thus  evident  that  cortical  motor  impulses  must  pass  tlirough 
at  least  two  sets  of  neurones,  the  primary,  central,  or  higher  level 
neurones  (cortex  to  anterior  lioni.s,  ur  to  nuclei  of  motor  cranial 
nerves),  and  the  secondary,  peripheral,  or  lower  level  neurones  (an- 
terior horn  or  cranial  nuclei  to  muscles),  These  are  sometimes  re- 
ferred to  respectively  as  the  upper  and  lower  segments  of  the  motor 
path  (Fig.  190). 

The  upper  and  lower  motor  neurones  are  not  entirely  independ- 
ent. The  upper  neurones  exercise  a  constant  controlling  influence 
over  the  lower.  The  lower  neurone  is  just  as  constantly  sending 
impulses  to  the  muscle  in  which  its  aione  terminates,  and  the  nutri- 
tion, the  reflex  irritability,  and  the  tone  or  tension  of  the  muscle 
depend  upon  the  steady  reception  of  such  impulses.  Practically,  the 
lower  uvitTouii  piu IS  the  muscle  forms  a  nutritive  unit. 

It  must  be  clearly  understood  that  although  the  cell  bodies  of 
the  nuclei  of  the  motor  cranial  nerves  lie  in  the  aubstauce  of  the 
medulbi.  they  are  as  distinctly  peripheral  as  those  of  the  anterior 
horns  of  the  .-ipinal  curd. 

Motor  and  Sensory  Paths.— The  direct  motor  path,  for  all  volun- 
tary impulses,  from  the  motor  area  of  the  brain  {Fig.  fj2),  and  the 
iutUrect  uiotur  path,  for  tlio  eo-ordiiintioii  tif  muscuhir  nuivements 
and  the  higher  reflex  and  automatic  movements,  arc  fihowti  in 
Fig.  190. 

The  tlirect  memory  path,  through  which  pass  the  sensations  of 
touch,  pain,  and  temperature,  and  the  indirect  setimry  path,  which 
is  concerned  with  the  sensations  from  tlie  muscles,  joints,  and  vis- 
cera, are  shown  in  Fig.  191. 

Spinal  Cord. — The  surface  relations  of  the  spinal  cord  are  shown 
in  Fig.  V.ri;  the  relation  of  the  spinal  segments  and  their  nerves  to 
the  spinous  processes  of  the  vertebrie  in  Fig.  193  ;  and  certain  facts, 
with  reference  to  the  names,  functions,  and  diseases  of  the  parts  of 
the  cord,  in  Figs.  194,  195,  196,  and  197. 

It  is  further  recjuisite  for  the  clinician  to  know  the  segmental 
localization  of  the  motor,  sensory,  reflex,  and  other  functions  of  the 
cord,  ae  follows : 
32 
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Segmental  Motor  LocaUzatian  in  the  Cord, — One  must  diatingaish 
carefully  between  the  motor  functions  of  a  segment  and  those  of  the 
peripheral  nerve  or  nerves  vt  which  the  axones  ooining  from  a  par- 
ticular segment  may  form  u  part.  Each  segment  may  be  regarded  as 
a  unit  possessing  certain  motor,  sensory,  trophic,  vasomotor,  and 
reflex  functions,  with  reference  to  the  j)eripheral  distribution  of  the 
nerve  roots  wliich  pass  off  from  and  enter  it.  A  negment  is  named 
after  the  pair  of  nerves  which  arise  from  it,  and  not  from  the  vert^ 
bra  at  the  level  of  which  it  lies.     Any  peripheral  nerve  may  contain 


Flo.  192. — showing  the  reUtioD  of  the  Hpiiml  oorcl  to  tbo  donviil  Hurfaoo  of  the  trunk;  the 
relative  Icngtli  oF  tbo  cervical,  donuil,  lumbar,  and  «acnil  [KirtionH;  and  the  pomtlon  of 
the  cervical  and  liimbur  entur];cincnt», 

fibres,  motor  or  sensory,  from  several  different  segments,  and,  indeed, 
this  is  the  ca.se  in  tlie  majority  of  tlio  corcbro-spinal  nerves.  Conse- 
quently, tnowMfi/i/s,  not  individual  muscles  or  nerves,  are  represented 
in  the  gray  matter  of  each  segment,  and  the  determination  of  the 
exact  position  of  focal  {circumscribed  or  limited)  lesions  of  the  cord 
depends  largely  upon  the  discovery  of  the  deficient  action  of  a  group 
or  groups  of  muscles  controlled  by  definite  segments  of  the  cord, 
from  which  deficiency  one  may  infer  the  existence  of  disease  in  the 
controlling  segment. 
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lUMaAS  A   jMt  SACIfAL      ., 

Ut  A  tnd       .. 

.. 

t»d„ 

inl      „ 

,. 

ird„ 

4th       ., 

4ik,. 

ff(*       -. 

Fio.  193. — Diacrram  showing  the  relation  of  the  ne^nients  of  the  spinal  cord,  and  of  the  roots 
and  exits  of  tlie  spinal  nerves,  to  the  Kpinous  processes  of  the  vertebr«e. 
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Km.  IM. — Showing  tlic  irncls  '>f  (lie  npinul  coiii  and  tlicir  varieJ  noxuunclitture. 
motor  (.or  effcrcut).    blue  =  f<etMory  (ur  uffurcnt). 
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Flo,  197. — RliowinK  %bv  pari*  and  column*  of  the  spinal   (.•<iril  ami   some  of  the  disoaaes 
whkii  iiffeol  iheiii.    Couipure  with  Kig.  I'JH ;  also  willi  FiirR.  1V4  und  lt»5. 
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^H 

^H                    The  follovring  table*   (Stars,  Mills,  Salus,  Dana,  TBoaeuHs)   shows             1 

^H            the  muscles,  tlieir  normal  function,  the  evidouces  of  their  deticient            ■ 

^H            actiou,  the  nerves  wliich  innervate  them,  their  representation  in  the            1 

^H            niedulla  and  the  segments  of  the  cord,  and  the  diseases  in  which            | 

^K           they  are  commonly  involved  (see  also  Fig,  198). 

^J 

^^^^F                                      Muaelea  of  Tongue,  Palate,  ami  I'harynx 

4 

^H                KAm  or 

^H                        MUSCLC. 

KoniMl  ruKlloa. 

■atfoB. 

iRmrrmtad  by 

DtaMa  la  oklrk                       ■ 

■■Kb  k  MMMklf                           ■ 

k»lTi4.                            ■ 

^H               U  e  n  1  o- 

Pushes  tongue 

Tongue  wlifti  pru- 
Iruued  devlati-s  to 

The      twelfth 

Medulla 

^^^1 

^^1                          glOBSUB. 

to      oppouite 

nerve    (hypo- 

^^^^H 

Mr. 

paraiyxed  Hide. 
Tonffiie  cnu  not  be 

Kl.wsal). 
The      twelfth 

^^^^^H 

^^m                Styloglos- 

Raisi-N  lon^uc 

Medulla 

Bulbar    pal                 V 

^^H                            BUS. 

tinckwardaiiil 

tiiijved  backward 

nerve. 

(ilea    (acute                  H 

upnarU. 

or    liollowfil    out 
lactiun     deflcieut 
In   many  healthy 
Hubjoclai. 

and   chrou-                 H 
lc> :  in  spe-                 ■ 
clflc  and  tu-                  ■ 
berculous                 ■ 

^^V               L  t  n  e  u  K  1  '  All  move rnenta 

When     IvjnK     in 
moutll    deviation 

The      twelfth 

Medulla 

diaeases  of                 ■ 

^^M                  muscle 

of  the  loueue 

nerve. 

bace:    dyi-                ■ 

^H                  proper. 

■taelf. 

to    healthy   side  ; 
when    protrndiMl, 
deviHteH  to  para- 
iy«x)  Hide;  if  one 

trophiea          ^^^1 

(rare).                  ^^^H 

^^^^H 

or  iKJtli  halves  are 

^^^^H 

Btropliii-d  (<jiiipi<.- 

^^^^1 

loukH  Klirlvelled. 

^^^^^H 

^              A«y(ro» 

Sbort<?n1ag  of 

Uvula       deviates 

Probably  pha- 

Medulla 

As  abore.                ^^^H 

^^1                OTuln. 

uvula. 

toward         Bound 
aide;  If  botbcldeB 
are        paralysed 
there    are    oasal 
tow  and  rt^gitrgi- 
t&tion       through 
none. 

ryn^val  plex- 
U!i :     seven  Ih 
nerve  If). 

■ 

^^1                Levator 

Raiten  the  re- 

Arch  can  not  be 

As  above 

Medulla 

As  above.                ^^^H 

^M                 palatf. 

luin  i>nlntl, 

rai.-tt-d  in  the  into- 
iialioii  4>f  ''  ah  "  ; 
if  pariilvHis  is  bi 
lat<?riil  ltai>ptu^  of 
arch  aiid  re(r«rK<- 
tation     of     fiHjd 
through  nose. 

^V             Palato- 
^H                 pbar^o- 

Prevent    food 
fniui  paiHlnit 
ttiward  upper 

RegurKitation    of 
food;    nasal 

The  fifth  nerve. 

Pons 

Basilar    affeo-                 _l 
tlons.                        ^^^M 

^H                 p>sl  mus- 

apeech. 

^^^^M 

^^m 

part  «>f  phar- 
ynx nnil  po«- 

lt<rlor  iiareM. 

^1 

^H^              Stylo -pha- 

Helta  l«  draw 

Imperfect  degluti- 

OloaBO -  pha- 

Medulla  

Bulbar     affec-                  H 

^^^^^          Tfngeva. 

lar>'nx        uj)- 
ward  BO  as  to 

tion  ;    food    )f8t8 

ryngeal 

tious  and  dis-                    ^| 

tolo  windpipe.' 

ea  es    of    the                    ■ 

be  cloned  by 

base.                                   ■ 

epiKloUis  and 

■ 

overtopped 

^1 

by  tontnie. 

H 

^H                Constric- 

Help  (o   piioli 

Food  in  swallowed 

Pharyngeal 

Meilulla 

iXoeaiV))  of  the                    H 

1                         tor»      o  t 

food  Into  (fill- 

very  imperfectly; 
Bticka  In  throat. 

plejcua. 

baH«:>  <  bulluirV                      H 

pharynx. 

let. 

^M 

LaryiiKeal 
mtucles. 

Movpnieiitg  of 

HoamenesK     and 

Recurrent   la- 

Metlulla 

Bulbar      trou-           ^^fl 

vocal  i'or<l»  In 

d  1  flU  c  ti  1 1  y    In 

rj-njteal  nervo 

bles     (Bimllar          ^^M 

respiration 
and  iu  articu- 

breathing: laryo 

excepting  the 

symptoms         ^^^H 

Koseopieexainina- 

crlco  ■  thyroid 

may  be  caused          ^^^H 

lation. 

(jon  reveals  false 
position  of  vocal 
cords* 

muscle. 

h}'       tumours         ^^^H 

foreign           ^^^H 

bodies   In  lar-          ^^^H 
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Muscles  of  Bead  and  Neck 


MAiR  or 

MCaCLC 


Ster  no- 
c  leido- 
nuwtoid. 


B  e  c  t us 
capitis 
anticus 
major. 

B  e  c  t us 
capitis 
anticus 
oiinor. 

B  e  c  tus 
capitis 
bteralis. 


Scaleni 
anterior 
medlus, 
et  poa- 
terior. 


LonKUB 
coUL       J 


NmsaI  Ancdoo. 


gjumlmm  of  daAd«ttt 


ianilTCd. 


Raises  and 
turns  face  to 
opposite  side; 
bead  inclines 
to  same  side ; 
if  both  mus- 
cles act  oon- 
lointlj  head  is 
broueht  for- 
ward. 


To  flex  bead . 


To  flex  bead  . 


SUgbt  roMtion. 


Elevate  ribs 
when  verte- 
bral column 
is  fixed;  aid 
in  inspira- 
tion ;  slight 
lateral  flex- 
ion. 

Flexion  of  ver- 
tebral col- 
umn. 


Inability  to  raise 
bead  from  bed,  or 
other  borixontal 
position,  if  both 
musclesareaffect- 
ed ;  if  one  muscle 
is  alTected,  no 
marked  change  of 
position,  unless 
opposite  muscle 
is  contractured ; 
spasm  of  muscle 
frequent;  head  in- 
clined to  one  side. 
Can  not  flex  head  1 
so  as  to  bring 
chin  on  chest. 


Deficient  rota-  i 
tion  scarcely  | 
noticeable,  un- 
less stemo-clei- ! 
do-mastoids  are  ! 
diseased.  J 

Deficient  inspira- ' 
tory  movements. 


Imperfect  flexion 
of  upper  spine.   J 


Spinal    acces- 
sory. 


Upoer 


cervl- 


Lower    cervi- 
cal nerves. 


Lower    cervi- 
cal nerves. 


Medulla  and 
second  and 
third  cervical 
segments. 


Cppercervlcal 
segments. 


Loweroervical 
segments. 


In  bulbar  and 
cervical  -cord 
affections;  in 
later  stages  of 
progressive 
muscular 
atrophies;  oc- 
casionally in 
neuritis. 


Diseases  of 
the  cervical 
region  (mye- 
litis, menin- 
gitis, tu- 
mour ;  pro- 
gressi ve 
wasting  of 
muscles). 


Muscles  of  Shoulders  and  Upper  Extremity 


NAME  or 

MCSCLK. 


Nonnal  fbaction. 


Trapezius. 
1.  CSavic- 
ular  por- 
tion (re- 
spiratory; 
outer 
third  of 
clavicle  to 
o  c  c  tpital 
bone). 


9.  HiAdle 
portion 
(from 
acromion 
and  outer 
^ne  of 
scapula  to 
ligament, 
n  u  chsB 
and  up- 
per dorw 
•Dines). 


Pulls  head 
backward;  ro- 
tates glirbtly 
toward  side  of 
muHcle.  so 
that  chin  is 
turned  to  op- 
posite side  : 
contraction  of 
both  clavicu- 
lar portions 
bends  head 
bac  k  ward  : 
slight  eleva- 
tion of  shoul- 
ders ;  aids  in 
deep  inspira- 
tion. 

Raises  shoul- 
der blade  : 
elevation  of 
acromion 
(clavicle  goes 
along). 


Symjjionu  of  d«fl<i«ot 
mctioD. 


Deficient  back- 
ward movement 
of  head :  not 
marked  as  a  rule 
because  deep 
muscles  perform 
this  function : 
shoulder  does  not 
move  during  in- 
spiration. 


Acromion  de- 

pressed by  weight  . 
of  upper  extrem-  ■ 
ity ;  inner  upper 
angle     may     be  | 

f>ulled  upward  bv  i 
evator  anguli  I 
scapulsE;:  internal  | 
lower  angle  is  ] 
nearer  to  median  i 
line. 


laocrratod  by 


Spinal    acces- 
sory. 


Spinal    acces- 
sory nerve. 


Reprewnlcd  in 


Medulla  and 
second  and 
third  cervical 
segments. 


As  above. 


DbMMlS  wlildi 

mnaclff  b  maananlf 

tuTolTad. 


Progressive 
muscular 
wasting ;  dis- 
eases of  me- 
dulla and  up- 
per cervical 
cord  ;  clavic- 
ular portion 
least  frequent- 
ly Involved. 


As  above. 
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^H                                  Mutelea  of  Hhouldtra  attd   Upper  Exiremiiy  {continued)                                 ^| 

^H                HA^MK  or 
^H                 Musauc. 

■rtloB. 

It—mltijij 

^^1                3.  Lower 

Adduotion    of 

Marvin  of  acapuUi 
la  about  lU  centl- 

Spinal    accea 

Medulla     and 

H 

^^H                  portion 

8  I'  a  p  u  1  a 
toward     me- 

sory  nerve. 

•econd      and 

^^^^H 

^^m               aod     ad- 

third  cervical 

^^^^^H 

^^H                 ductor. 

dlon  Uoe. 

stead  of  beioKSur 
0  centimetres  dis- 
tant from  median 
line  ;  loss  of  ab- 
ductor    may    be 
cOTered     up     by 
action    of    rhom- 
boids :     rounding 
of  baolc. 

seements. 

1 

^1                 Rbwnboid* 

Obllqueniore- 

l>eep    erixive    be- 
tween Inner  rnar- 

Fifth  cervical. 

Fourth      and 

Am  Above.                ^^^H 

nicui  fif  soa|i- 

Bflh   cervical 

^^^^^^H 

ula    rmni    be- 
low,   upward 

riu  of  scapulaand 
thorax  :  if  serra- 

aesmeola. 

■ 

anil     iQwartl. 

tusis  uorntai,  this 

w)    Ibat   Infe- 

groove disap- 

^^^^^1 

rior  aiiKle    i» 

peantif  arm  isex- 
{tended    forward ; 

^^^^^H 

bniughL  near- 

^^^^^1 

■er  thv    int^.li- 

Hhnulder     blade 

^^^^^1 

^^^^^^^^^^^B 

an  llnf  :  liolil 

eanmiCheapprux- 

^^^^^1 

8pinal  margin 
or       scapula 

lmate«l  to  cnediao 

^^^^^1 

Ifne.     i  AecordiOK 

j^^^^H 

lu  Ducbentte,  this 

^H 

rax. 

can  Iw  effected  by 
up^ier  imrtion   of 
latissimus  dorai.i 

^^m               Lerator 

Draws  superi- 

Isolated paralysis 

Third  andflfth 

Second      and 

DystrophlM 

^^m                a 

or  inner  angle 

rare. 

cervical 

fourth  (?)  cer- 

and    cervical 

^^H                   s(.'apijla>. 

nf  Hcapulaup* 
ward ;  aitlH  in 

nerves. 

vical         seg- 

diseaaes. 

ments. 

^^hniicKlnir  of 
nbnuliiere. 

^^B                Serratu)» 

KuUlluu       of 

Scapula  pulled  up- 

Posterior tho- 

Fifth         and 

Progressive 

^^m                 mag^nus. 

shoulder 

ward  ;  lower  Inner 

racic  nerve. 

sixth  c«rvical 

tnuaculoraLro- 

blade     nut- 

aoKle  nearer  the 

seamen  ta. 

phies        (dya> 

ward,    and 

median  line:  arm 

trophies);  neu- 

iJlf;bt    eleva- 

can not  be  raised 

ritis  of  [Mirt  of 

tion  fit  acro- 

alxivB   horiznnta! 

the      brachial 

mion  ;    boldH 

position:  if  arm  is 

f>lcxuH :   after 
traumatic    in- 

itioer RtarKin 

»tret<'h  ed  forward 

of  soapula  to 

Buapula     i-v     n- 

juries  to  shoul- 

t b  a  r  a  X  : 

moved  rrsim  tho- 

der;   in  oervi- 

brlngi*      arm 

rax         (■•  wlnt^l 

cal-cord  afleo- 

from  borixon- 

scapula"):    dur- 

UODS. 

C»l  u<  v('rtloal 

ing  aUluctinn  of 

]HiHitii>n. 

arm,    suaptiia    l» 
moved  nearer  to 
median  line,  and 
crowds  trapeiiiiR 
and       rhomboifis 
fnrward. 

■ 

^^                 Deltoid 

To  raise  arm 

Can  raise nhfiulder 

Circumflex 

Fourth.   Dfth. 

As  above :  OtaO          ^^^B 

{three  di- 

to   borizonlal 

»)Ut      not      arm  ; 

and  sixth  oer- 

in  Erb's  form                 ^B 

Tlaloai). 

tMwiLion,    and 
forward,  out- 

shoulder !liitlene<  1 

vi  c  a  1  sei;- 

of   obstetrical                ^ 

(atrophy  K  ^rtnive 

menla. 

paralysis.                ^^^H 

ward,  or  back- 

between at-romlon 

ward  ;  moTe- 

and  bead  of  hu- 

^^^^H 

meata    poxai- 
bl«     only     if 

merus  ;   each  di- ' 

^^^^^m 

Tision  of   deltoid 

^^^^^^M 

scapula        is 

may  be  paralyzed 

^^^^B 

flxed    b3'    ac- 

slngrly. 

^^^^^^H 

tion  of  serra- 

^^^^^^1 

tus   anil    Ira- 

^^^^H 

Infraspl-  ] 

U&tUB. 

peiiuH. 
liutalor      hu- 

Arm  can    not  be 

Suprascttpu-  ' 

^^H 

meri  postlctjs 

moved  outward. 

lar. 

^^^^^H 

Teres' 

minor.     J 

(  [(ucbenne  1  ; 

Dimoulty  in  writ- 

Circumflex. 

^^^^^B 

mt«te       arm 

ing  (Ditchenuei. 

Fourth,    Bfth, 

As  In  cose  of                ^M 

outward. 

and  sixth  cer 

deltoid.                      ^^M 

8  u  b  ■  V  ap- 

Rotator  hume- 

Arm  can    not  \v 

.Subscapular 

vical  seR- 

ularis. 

ri          antiouB 
(  Duchciine  >  : 

moved      inward  ; 
icapula  is  rubbed 

nerve. 

ments. 

^^M 

rotates     arm 

against  ribs 

; 

^^^^^^M 

toward. 

1 
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^^^^^^                 Muades  of  Shoulders  atiJ  Upper  Ert remit y  (cimiinutel)                            ^^M 

^H                        NAMK   or 

^M                         MDilCUE. 

VanMl  hKiiM. 

""'Zl*'^*       !.-.«- by    1     n.r^^M 

DIbmiI.  which                       1 

mo4cla  h  (Wimvuly                          ■ 
tarojnd.                                  H 

^H              Supraspi- 

H<*l|i«            to 

Acoordinir  t<i  Du- 

Suprascapular 

Fourth   cervi- 

As above.                 ^^^H 

nal               natua. 

aU'aily  shoul- 
der joint  and 
toelovatfunii 

clienne,  huiii'tjruH 
in  HefuLruleil   -still 
fart  lu-rf  roil)  ai.To 

cal. 

^1 

forward    and     iiijud,     If     Hiijira- 

^^^H 

outwaril;  out- 

srilnntuHisaftert 

^^^^1 

er    auKli)     of 

til  in  additiou  to 

^^^^^1 

acapula  1h  de- 

deltoid. 

^^^^H 

premed. 
PullB  the  arm 

^^^^H 

^^^^      Latiarimus 

Ann   can    not   tie 

Siji>si'apulttr, 

Sixth  and  sev- 

As  in  progresa-           ^^B 

^H                doni. 

when    ra  IkkI  . 

"loveclbai'kward; 

also  Ijraiiohes 

enlb  cervical. 

lv«;    atrophies                 ■ 

d  o  nr  II  w  a  r  d 

Insuflrtclrntejclen 

of  dorsal  and 

and       dystro-                   ■ 

aod         hack 

ninn      of      dorsal 

1   11  in    bar 

phies  ;  in  cer-                    H 

ward  ;  If  arm 

HpJne :  tniiik  can 

nerves     paw- 

vleo-doraal  lu-                   ■ 

(r  ai  rt'si.  ui>- 

not  Ite  moved  tal- 

iHK     through 

sfonii ;  In  ueu-                   ■ 

per       fjortion 
brings    M>a|i- 

erally. 

lullju:le. 

rlKs.                                 ■ 

^1 

u  la  nearer  ibp 

^^^^H 

metliaxi   lini^  ; 

^^^^H 

united  o«i<in 

^^^^H 

of  upiier  third 

^^^H 

of  both  in  un- 

^^^^^1 

cles        CHUMPS 

^^^^H 

eztenalon    of 

^^^^^1 

dorMi  trunk  ; 

^^^^H 

ain^le    actio n 

'  '^^^^1 

^^^^^^^^^1 

caumw  lateral 

j^^^^^l 

movfiuenl  of 

^^^^^H 

trunk. 

^^^^H 

^H              Teres   ma- 

RoCateg  rals«*il 

Very   few    symp- 

Subscapular. . . 

Seventh  cervi- 

Ab «bore.                  ^^^| 

■ 

huuioruK     ia- 
irard  ;  addue 
tion  of  arm  (o 
thorax :  slight 
elevation   "of 
Rhoulder. 

toma;  acUon  sup- 
plied    by     other 
muacleii. 

cal 

1 

^m               PecionW* 

Clavicular 

lmperf«H;t  adduc- 

Anterior Ibo- 

Fifth,     sixth. 

Ajuyotrophle*                    S 
and       dystro-                   ■ 
pbJ^  chleRy :                  ■ 

^H                major. 

portion       de- 

tion of  nrm;  p»- 
raiyHlsL-an  t*  dU- 

racic 

and     seventh 

precate      hu 

cervicaL 

merus     fmm 

covcred    best    by 

also  in  lesiooa                  ■ 

raised      posi- 
tion   to    horj- 

extendinK     arms 

of        brachial                    ■ 

aud      trying      to 

piexui.                          ^^^H 

xontal ;      ad- 

press  volar    mir- 
faceBaKaloateavh 

^^^^^H 

dut^lion        of 

^^^H 

arm,     as     in 

other. 

^^^^^1 

Klvimfablpwd- 
iog  :     sternal 

^^^^^1 

^^^^1 

portitin       de- 

^^^H 

preeses     arm 

^^^^H 

c  o  m  n  1  et»sly, 
and  if  arm  i« 

^H 

H 

al  jvftt  draws 

H 

acromion  for- 

^1 

ward          and 

^1 

backvtanl. 

1 

^H                                                Mtuclet  of  Arm,  Forearm,  at^d  Hand                                                    M 

SiMMMh  wkkk                         ■ 

^H             NAKc  or 

^H                     MOTCLK. 

NOTmsl  hnctioo. 

Sympu^nf  d-.c,«>           !.«"—«  W 

IWrnnM  In         laMclt  ll  eOBWMlr                          ■ 

^I            IHoefM.... 

Kztends  fore- 

Arm  can  not  be 

Musciilo«piral 

Sixtb.sevenlfa, 

Poiiomyeiltla                    ■ 

arm  ;       lonir 

extended    except 

eifFhth    cervl-  | 
cai  seirments.  , 

and      other                    I 

head    of    tri- 

hv its  own  weiebt : 
l/lonifheadortri- 

afTections  of                    ■ 

ceps,  and  cor- 

1 

cervical                    9 

aeo-brochialin 

cep   id    affected 
subluxation       of  ; 

cord  ;    trau-                      ■ 

help  to   kwp 

matic    tuju-                      ■ 

hrail    nf     hu    1 

bcfld  of  hiimerui 

rlw:  amyo-                    ■ 

meruain  posi- 

iieeurs easily.         1 

trophies  and                     T| 

tion. 

dystrophi  e  a 

^H~           Biceps 

Fleiloi:      and 

Fleilou   dellclent. 

Muiiciilo- cuta- 

Fourth,   nfth. 

tlricep-'*     es- 

siiplnatioD of 

hut  t-an  he  larrled 

neous. 

sixth  cervl<ail. 

cape  H    ID 

forearm. 

out    m    port    by 
other  mu90le.«i. 

many       pe- 
r  1  ph  e  ral 

1 

palsies). 
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^^K                                     Mnsclts  of  Arm,  Forearm,  and  Hand  (cotttinued)                                  ^^^W 

^K             m^lT     '""-'  *'"'^' 

SpnpuaBl  Pt  ilatdaM 
■cdao. 

tutmt^kr 

■•Kta  b  ooounalj              ^^^M 
IsnlrM.                      B^^H 

^^B              B  u  pinatur 

Flexes      fore- 

Flexion  and   pro- 

Muaculo-spiral. 

Fourth,     ruth 

As  above ;  in- 

^^H                        lODgUlt. 

arm  and  aids 

nation   delloieut  ; 

cerrical, 

volred    in  pe- 

in pronation. 

muscle  docs   not 
stADd  out  proml- 
oeotlr  If  arm  b 
Rexed     and     at- 
tempt is  made  by 
another  to  extend 
itforclbly;  if  mus- 
cle   is    atroiihied 
arm    Is     spludle- 

ripheral    neu- 
ritis (traunist- 
iri,  not  in  lead 
palsy. 

shaped. 

^^V           Supinator 

S  u  p  I  n  o  t  p  8 

Dericieul    suplua- 

Musculo-spiral. 

Fifth  cerrical. 

Diseasea  at 

^^H               breris. 

hand       when 
forearm  la  ex- 
tended. 

Ikin  of  liand. 

above ;  also  in 
peHplieral  pal- 
sies. 

^^1             Extensor 

Ex  tens! on 

Wrist  can  not  be 

Musculo-spiral. 

8eveiith  cervi- 

As before  ;  es- 

^^H             carpi  nuli- 
^^H              alliiioD^uii 
^^H                et  brevu. 

and      abduc- 

flexe<l      dorsally 

cal 

pecially  inneu- 

tion  of  wrlfrt  ; 

(extended!  or  ab- 

rlthi. 

the      shorter 

dueled ;  Itattenln); 

EDUScle      lias 

of  ftireanii. 

pure     exten- 

■ioa       action 
only. 

ExK'nslon  ond 

^            Exreoflor 

Wrist  can  not  Iw 

Asabore 

Serenth  cerri- 

Aaabore. 

^^1               carpi    ul- 
^^B                Darls. 

Hlxliiullon    of 

flexed  dorsaily  "T 

cal. 

wrist. 

adduetetl;  "  dro|*- 

wrist^'  i.H  cliarac- 

te.ristic  of  paraly- 

sis of  exteosairs. 

^H            Estensor 

' 

First      phnlanRes 

Husculo-splral. 

Seventh  cenri- 

As  above. 

^H                diKitorum 

can    not    be    ex- 

eal. 

^^M              oommu- 

Extension  of 

tended  nor  Hntfern 

^B 

flrst      pha- 

ahduct«d  ;   (trasp 

^^M               Exteasor 

'  lanKesofali 

Is  weak   because 

^B                 iDdicls. 

flnzi^ra  and 
abduction. 

Jlexornmscles  are 

^^H              ExteQ8or 

shorteoed       and 

^^H                minimi 

can  not  contract 

^H               di^tl. 

forcibly. 

^^H                Flexorcar- 

Flexli.n  of 

Deficient  flexion  . . 

Median 

Biirbth   oerrl- 

As  above. 

^^M                 |ii  radlaiia 

wrist  and  pro- 

nation. 

^^B              nexorcar- 
^^^B                 pi  ulnarU. 

Flexion   of 
wrist  and  su- 

Flexion and  ttuui- 
uaiion  ini[ialre(l 

Ulnar 

Einhth   cerri- 
cal. 

As  above. 

pination. 
Fliix  io  n  of 

^H              Palmaria 

Flexion  im[jaired : 

Median 

ElKhth    oerrl- 
cal. 

As  above. 

^^m             loo^G. 

wrist  only. 

no  anomalous  ixi- 

sltlun     of     liaml 

from  jiaralyslx  of 

wTist  ttn  hsnil  falls 

liyitmiwnweiKbl; 

the  flex*'r»  i(f  fiii- 

Ifrn*   may  net    an 

subittltutes. 

^H              Flexor 

Flexes  second 

l^>cond     phalanx 

Median 

Eiffhth   cerri- 

As above. 

^H                 dlKKoruDi 

phalanx 

can  not  be  Hexed. 

cal. 

I^H                  gutttiniis. 

toward  flrst. 

I                       Flexor 

'                        diRiloruni 

Flexes       lart 

Last  two  phalan- 

Ulnar  and  me- 

ElKhth   cenri- 

Aa  above  :n»H- 

proCun- 

twopbalangM 

e«s    can    not   lio 
flexed. 

dian. 

c£. 

ole  ihouM  b« 

dui. 

toward  Hrst. 

tested    frith 

special  care  in 

cases  of  trau- 
matic injuries. 
As  atmve:  of- 

'                       Interosaei 

A.t>ductionatid 

Fingers    can    not 

Ulnar,    which 

Kitrhth    cervi- 

and   luin- 

adduction    of 

be    abducted     or 

also   supplies 

cal,  flrst  dor- 

ten    the    flrst 

brlealM. 

nng^rs  if  flrst 

Odducted  ;     Inter- 

t  h  ird   and 

sal. 

muscle*  to  be 

piialangpssre 

oeaeouR       simces 

fourth      hmi- 

affected   in 

extended ; 

■r»  verj-  marked: 

brlcales:   me- 

projfressive 

Hexlon  of  flrst 

"  Main  en  (frllTe*' 

dian  mipplies 

spinal       atro- 
phies. 

phalanges 

due  to  ••xt*'nston 

flrnt  tnii  ami 

ami    sraiulfa- 

iif  flr^t  phAlnn^i-n 

s  <i  m  e  H  m  e  s 

iieons    exteu- 

anil  tieiion  of  »'c 

third   lumbri- 

«inn  nf  fWH'ond 

ond  and  third  pha- 

CBles. 

andthirdpha- 

Unices. 

1 

lADges. 

* 

• 
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MuaeUa  of  Arm,  Forearm^  and  Hand  [eontinved) 


MAMK  or 

UIT9CLC. 

Thenar 
muscles: 
Extensor 

Eollicis 
reris. 


Extensor 
poUicis 
longiis. 


N«Bal  AucttoA. 


Abductor 
lollicis 
ongus. 


Ion 


Abductor 

gollicis 
revte. 

Opponena 
pollicis 
and  outer 
portion  of 
the  Bezor 
brevis. 

Abductor 
pollicis 
brevis; 
flexor 
brevisand 
adductor. 


Flexor 

Eollicis 
tngus. 


Extends  first 
phalanx  and 
abducta  meta- 
carpal bone; 
acts  with  ad- 
ductor poUicis 
longus. 

Extends  both 
pbalanices  of 
thumb ;  also 
adduction  of 
metacarpal 
bone  and 
backward 
movement  of 
thumb. 

Abduction  of 
metacarpal 
bone:  aids  in 
flexion  of 
hand. 


Opppotition 
of  thui 


Dumb. 


Flex  first  pha- 
lanx and  ex- 
tend second 
Phalanx  (like 
D  terosseij, 
also  have  an 
abduction  and 
adduction  ac- 
tion. 

Flexes   end 
phalanx. 


^Toifum  of  drtdMt 
■ctioii. 


Impairment  of  ex- 
tension and  ad- 
duction ;  flatten- 
ing of  ball  of 
thumb. 


Deficient  exten- 
sion and  adduc- 
tion; second  pha- 
lanx is  flexed 
toward  first. 


Deficient  abduc- 
tion of  metacar- 
pal bone ;  if  this 
muscle  and  ex- 
tensor pollicis 
brevis  are  para- 
lyzed adduction 
results. 


No     opposition 
movement. 


No  flexion:  if  mus- 
cles are  paralyzed 
and  atrophied, 
ape  hand  is 
formed. 


No  flexion  of  end 
phalanx. 


Musculo-spiral.  First  dorsal 


lUpnMDbd  tat 


Uusculo-spiral. 


Musculo-spiral 


Musculo-spiral 


Median. 


Median      and 
ulnar. 


Median. 


First  dorsal. 


First  dorsal . 


First  dorsal . 


I   DhHwtewUck 
mwek  k  comwly 
bwirvd. 


As  before; 
more  especial- 
ly in  amyotro- 
phies ana  neu- 
ritis. 


As  above. 


As  abov«. 


As  above. 


As  above. 


As  above. 


3Iu8cle8  of  Back  and  Lower  Extremities 


NAMB  OF   MUSCLE. 


Erector  spinse;  sacro- 
lumbalis;  longissl- 
mtu  dorsi. 

Abdominal  muscles  . . . 


Quadratus  lumborum 

Adductor  muscles 

Sartorius 

Quadriceps  femoris . . 


Ilio-psoas 

Tensor  fasciee  latae. 


Inorrratvd  ty 


Dorsal  nerves.    Second  to 
twelfth  dorsal  segments. 

Dorsal  nerves.    Second  to 
twelfth  dorsal. 


Lumbar  nerves . 


Obturator    nerve,    great 

sciatic  and  cniral. 
Crural.      Third     lumbar 

segment. 
Crural.    Third  lumbar 


Crural   (lumbar   plexusV 

Fourth  lumbar. 
Superior  gluteal.    Fourth 

lumbar. 


SynptooH  of  deficient  ictloa. 


Lordosis  of  lower  spine;  perpendicular  line 
from  shoulder  falls  behind  os  sacrum  ; 
unilateral  palsy  causes  deflection  of  spine 
toward  sound  side. 

Lordosis  with  protrusion  of  nates  and  abdo- 
men ;  other  actions  deficient ;  can  not 
straighten  up  from  recumbent  position 
without  assistance  of  bauds. 

Lateral  movements  of  lower  vertebras  Im- 
perfect. 

No  adduction:  thigh  rolls  outward. 

Flexion  Impaired;  acts  imperfectly. 

Leg  can  not  be  extended;  to  test  it  ask  pa- 
tient, who  is  lying  down  with  hip  bent,  to 
stretch  out  the  leg:  when  patient  is  sitting 
down  to  extend  leg. 

1  Flexion  diflflcult:  In  bed  thigh  can  not  be 

i-    flexed;  difficulty  rising  from  horixontal 

!     position. 


Flo.  19i). — Dliigrain  ut'  Klein  areas  corrp!«p»ndui|;  to  thu  di<T(>r«nl  Hpiiul  K«^uenti«. 
Combined  from  Head's  dingrnnui  by  0«ler. 
590 
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Muadu  of  Back  and  Lotoer  Exirrmitita  {continued) 


NAME   ur  MUSCLK. 


Ezl«m«l  rotators : 
Pyriformis. 
Oenielli. 

Quadratiu  fetiiorin. 
InKrnal  olituracor. 
Ezlenial  uUurntor. 


Oluteal  muscles . 


Bicvpa:  •einlt«Ddlno- 
sus  aod   aemin^m- 

brauosus. 

Oastrocnemiiis  lalso 
pUuitarius  and  (ti> 
leus). 

Aucerlur  tibial  [niiiu.'1<*« 
(tibialis  antlfux,  vx- 
tensor  ill^itoriiiti, 
and  extensur  pollicls 
\ong\W. 

Peroneiu  loogus | 

I 
Posterior  tibial  musclv 


PeroneuB  brevir  

Iut«ra8iiel  pedis  etlum- 
brlcale*. 


Adductor;  flexor  br^ 
Tis  and  abductor  hal- 
lucia. 


Sacral  plexus  (Tniwculsr 
brancbeet.  Flftli  lum- 
bar. 

Obturator  uerre  (lumbar 

plexus). 
I  Inferior  glut«<al    (sacral 
I     plexusi.    First  aud  sec- 

oud  sacral. 
I  Oluteal  superior      First 
1     and  Hecoiul  aacral. 
^'iatlc.      Fifth     lumbar 

segmeut. 


Internal  popliteal, 
lumbar. 


Fifth 


Anterior     tibial.       Fifth 
lumbar  and  first  sacral. 


Peroneal.  First  and  sec- 
ond sacrai  segmeota. 

Posterior  tibial  nerre. 
Flmt  and  second  tef;- 
nients. 

Perttneal.  First  and  sec- 
ond )ieKnieDt«. 

Posterior  tibial.  Flnit 
and  second  seKuients. 


Posterior     tibial.      Firet 
•od  leooud  segmenta. 


flymrwsM  at  MWfsl  mMm. 


Deficient  outward  rotaUoo;  leg  turned  in- 
ward. 


No  extension  of  thlfrh:  KTcat  dlfKcultv  in 
clluiliine:  noatMluctlon  nf  ihl^li;  waddling 
gait,  vxaggi-ratud  uiovemvQl  of  pelirls. 


Deficient  flexion :  action  of  quadriceps  may 
cause  excesslTe  eztet  sion ;  In  standing 
thigh  is  Hexed  to  excess;  trunic  moved 
tiaclcward. 

Deficient  flex  Inn  of  foot;  heel  can  not  be 
raised:  can  not  stand  on  tiptoes. 

IH-Hcieut  exteiwioti:  "dropfoot."  toesscrape 
floor;  to  clear  this,  excessive  flexion  at 
knee  and  hip:  contracture  of  flexors  and 
lies  equiuus  or  equinorarus. 

rh?JIolcnt  abduction;  plantar  arch  lesaened: 
increased  hy  contracture.  Flat  foot ;  walk- 
ing  tiresome. 

\  Deficient  abduction  or  adduction:  defonni- 
ti^  result  from  deficiencies. 


Al>duction  and  odduciion  of  toes  deficient; 

nonilyalH  of  interoHSei;  hyperexletision  of 

nr«l  phalanges  :  second  and  third  flexed 

(clawed  fo>->ti. 
Deflcienl  flexion  of  toes;   fool  can  not  be 

pushed  off  ground  easily. 


Cl 


S^ffmeutal  SeiiJiort/  Localization  in  the  Con/.— Figs,  199,  200,  and 
201  represent  the  skin  areas  whicli  corre.<pond  to  the  iliffcrt'nt  spinii] 

segments  ((Compare  with  Figs.  2Qi  to  207). 
J' vv.vl^  It  13  obviouis  that  if  areas  of  aneesthe^ia 
are  foutul  to  exist,  vvliieh,  when  mapjH-d 
out,  forregpoiul  to  the  areas  iu  the  dia- 
gram, one  may  infer  the  situation  of  the 
ciinsative  le.'iion  in  the  cord. 

The  uiiiomtitic  centres  of  the  cord  (Fig. 
2'2H)  are  foiiiul  ia  tlie  graj' matter  on  eitlier 
side  of  the  eiMitral  canal.  They  are  so 
arranged  that  eacli  responds  in  a  special 
nmiiner  to  a  definite  stimulus  (excito- 
f^       ""\        reflex). 

The  Peripheral  Nerves. — Tiie  peripheral 
nervous  system  imlndes  the    Vi   cranial 
Flo.  am.— cutaiiiouR  iiroua  of  the  (cerebral)  and  31  pairs  of  spinal  nerves, 
hoHd  ntiJ  neck  suppiiea  by  the  ^ith  their  root  eanglia  and  end  organs, 
2d,  8d.  and  4tli  cervUiil  «.«-         j    ,       .,  ,,    ,  ^,     ,.  ^ 

menu  of  the  i>piiiai  cord  "^^  also  the  so-ealled  sympathetic  nervous 


Mva 
/   Obliquus  inferior. 

IV.  CRAinAL  (Patheticds) <  Obliquua  su[mrioT. 

(  (Upjior  facial  group,) 

VI.  Ciu»ul(Abduceks) j  R*clus  esterm.s.     Rectus  internns  of 

Associated  niuVDiiicnt  of  levator  pal- 

V.  t'BAiriAL  (TaioKMiNUs) •]       iiebrip. 

Mustlos  of  the  lower  j«w. 

VII.  Cranial  (Facial) Facial  imisdes. 

v>T    .'I  ,ri  (   Lower  facial  i;rouii. 

XII.  Cranial  (UvpoGLossAL) ,,      ,  ^      i 

I   Muscles  i>f  tongue. 

IX.  Craioal,  (Glo«so>pharvnoeai.)   j        i    Muscles  of  pharynx. 

X.  Cranial  (Pnrumooaatric) ;•  ■  ■  -!   Muscles  of  csoplmgus, 

Xl.  Cranial  (Shisal  aoemort)  ., .  '       f  Muscles  of  larynx. 


Fio.  203. — Showinir  llie  lUi-h jIhhkiIi  uI  lim  i-unnory  nervtw  "l  tljv  i-kin,  |><Mterior  asfwct  of 

trunk. 

With  reference  to  the  motor  fnnciion  of  the  vnxed  spinal  nerves^ 
it  may  be  desirable  to  know  the  spinal  nerve  by  which  a  given  muscle 
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receives  its  motor  supply.  This  may  be  ascertained  by  consulting 
the  first  and  fourth  columns  of  the  table  on  pages  534-632.  On  the 
other  hand,  the  muscles  innervated  by  a  given  nerve  may  be  deter- 
mined (for  the  trunk  and  limbs)  by  the  following  table  (Hutchison 
and  Raiky)  : 


Upper  Limb. 


PoSt-THOEACIC 

SCPSASCAPULAB  .  . . 

Ex.  ANT.  ThOBACIC  . 

Int.  akt.  Tburacic. 


MUSCULO-CUTANE- 

ors 


SUBSCAPl'LAB 
OlRCUMKLEX  . 


MUSCULO-SPIRAL.  .  .    • 


Post-Interosskus  . 


Median 


Median  and  Ulnar 
(jointly) 


Ulnar 


Serratus  maguus. 
Sapra-si)iDatus. 
Infra-spinatus. 
Pectoralis    major 

(upp.  part,  low. 

part). 
Pectoralis  minor. 
Coraco-brachialis. 
Biceps. 
Bracnialis     anti- 

CU8. 

Subscapularis. 
■<  Teres  major. 
(  Latiss.  dorsi. 
j  Deltoid. 
(  Teres  minor. 
Triceps. 
Ext.     carp.     rad. 

long. 
Supinator  long. 
''  Supinator  brevis. 
Ext.    carp.    rad. 

brev. 
Ext.  carp.  uln. 
Ext.  comm.  digit. 
Ext.  ossis  metac. 

poll. 
Ext.  primi.  intern. 

poll. 
Ext.    secund.   in- 
tern, poll. 
Ext.  indicis. 
Ext.  minimi 
.     digiti. 
f  Pronator  radii 
teres. 
Palmuris  longns. 
Opponens  pollicis. 
Abductor  pollicis. 
f  Flexor  longus 
pollicis. 
Flexor  carpi  radi- 

alis. 
Flexor       sublim. 

digit. 
Flexor  brevis  pol- 
.     licis. 
Flexor    carpi    nl- 

nuris. 
Adductor  pollicis. 
\  Muscles  of    little 
I      finger. 
[^  Interossei. 


Trunk  and  Lower  Limb. 


Intercostals  . . 

Branches  of 

Lumbar 

Nerves. 
Genito-crural 


Anterior 
Crural 


Obturator . 


Plantars , 


Ext.  Poplitkal. 


Small  Sciatic. 
Sup.  Gluteal  . 

Great  Sciatic  . .  • 
Int.  Popliteal 


(  Intercostals. 

-I  Rectus  abdominis. 

(  External  oblique. 

(  Erector  spine. 

^  Quadratus      lurabo- 

(     rum. 

Cremaster. 
'  Sartorius. 

Pectineus. 

Rectus  femoris. 

Vastus  extei-nus. 

Vastus  int«rnus. 

Crureus. 

Gracilis. 

Adductor  longus. 

Adductor  brevis. 

Adductor  magnus 
(with  sciatic). 

Gluteus  maximus. 
I  Gluteus  medius. 
t  Tens.  vag.  femoris. 

Biceps  femoris. 

Semitendinosus. 

Semimembranosus. 

Adductor  magnus 
(with  obturator). 

Gastrocnemius. 

Soleus. 

Tibialis  posticus. 

Flex.  comm.  digit. 

Flex.  long,  hallucis. 

Flex.  brev.  hallucis. 

Flex.  brev.  digit. 

Abductor  hallucis. 
I   Adductor  hallucis. 
I   Ext.  brevis.  digit. 
I   Interossei. 
f  Tibialis  anticus. 
I   Ext.  prop,  hallucis. 
■[   Ext.  digit,  longus. 
I   Peroneus  longus. 
l^  Peroneus  brevis. 


is 

II  £■§  il 


Fio.  209. — SUoirine  the  iiortioun  oi   liir  .■•  i.i'ral  hemittphores  «uppli«d  hy  the  nnterinr, 
middle,  and  pcwturlor  cvrebrnl  uneriea.    Bedrawn  fVoui  D«nii. 

Blood  Supply  of  the  Brain.— (See  Figs.  208  and  20a.)     Certnin 
practical   points  are  worthy  of  remembrunce — viz.,  tliiit  when   the 
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arterie8  are  diseased  one  of  the  vessels  of  the  lenticulo-striate  group 
raptures  more  frequently  than  the  others — the  artery  of  cerebral 
hemorrhage ;  that  in  consequence  of  the  manner  of  its  origin  the  left 
common  carotid  ia  more  readily  entered  by  an  embolus  than  its  fel- 
low; and  that,  having  entered,  the  embolus  is  usually  arrested  in  a 
branch  of  the  middle  cerebral,  because  the  latter  is  an  almost  direct 
continuation  of  the  internal  carotid. 

THE   EXAMINATION   OF  THE   NERVOUS  SYSTEM 

An  examination  of  the  nervous  system  requires  an  investigation  of 
the  temperameut,  the  diathesis,  the  prest-nce  of  degeneracy,  the  con- 
dition of  the  intellect  and  of  speech,  and  the  state  of  the  motor 
and  sensory  functions,  including  the  reflexes  and  the  electrical  irri- 
tability of  the  muscles. 

Certain  of  these  elemeutn  (q.  v.)  in  the  diagnosis  of  diseases  of  the 
neiTous  system  have  already  be*'U  considered — viz.,  Temperament; 
Diathesis;  Facial  Expression;  Emotional  State ;  Jntellection,  includ- 
ing mental  confusion,  defective  memory,  delusions,  delirium,  and  dis- 
turbances of  consciousness  (stupor,  coma,  etc.) ;  Insomnia;  and  Dis- 
orders of  Speech  (aphasia,  etc.). 


DEGENERACY 

There  are  certain  anatomical,  physiological,  atul  psychic  pecul- 
iarities (stigmata  or  marks)  which  may  be  encountered  as  evidences 
of  a  congenital  and  usually  hereditary  neuru|)atliic  diathesis  or  con- 
stitution. This  condition — termed  degeneration  or  degeneracy — ia 
an  eccentric  departure  from  what  is  comnuHdy  rectiguized  as  the  aver- 
age normal  type.  As  seen  in  this  country,  it  has  been  made  the  sub- 
ject of  special  study  by  Dana  anil  Petersen. 

Anatomical  Stigmata.— The  physical  or  somatic  imperfections 
of  development  are : 

Crnniitm  and  Fnee. — Asymmetrical  cranium,  extremely  small  head 
|microce{)hahis),  unusual  configuration  of  the  skull,  lack  of  ordinary 
symmetry  of  the  two  sides  of  the  face,  a  very  high  and  narrow  fore- 
head, and  excessively  projecting  (prognathous)  or  very  large  jaws. 

Palnfe  and  Uvula. — Defects  or  deformities  of  the  palate  and 
uvula,  especially  a  high  and  narrow  arch  of  the  hard  palate,  and  a 
marked  longitudinal  ridge  on  the  latter  (torus  palatinus). 

Eyeg. — Abnormally  narrow  palpebral  fissure  ;  lack  of  strength  in 

the  ocular  muscles  (muscular  insufliciency  or  asthenopia,  squint); 

high  grades  of  astigmatism,  and  nystagmus  (rapid  turning  of  the 

eyes  from  side  to  side  or  vertically). 

33 
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Ears. — Plafod  in  unusual  positions,  poorly  shaped  or  unsjrmmetri- 
cal;  absence  of  lobe,  the  lower  part  of  the  ear  directly  adherent  to 
the  li«ifl  ;  and  noticmbly  r-onchoida!  or  shell-shaped. 

MisceUaneunx. — Iniperfei't  (»r  badly  set  teeth  ;  defects  in  shape  or 
size  of  lips  and  tongue ;  unusual  shortness  of  height ;  excessively 
long  or  short  fintiers',  arms,  or  legs;  small,  atrophic,  or  ill-formed 
genitals;  ubscuce  uf  hair,  or  great  hairiness;  or  any  congenital  atro- 
phy of  muscles  or  otlier  anatomical  deformities. 

Physiological  Stigmata.  —  These  are:  Some  forms  of  tic 
(niURi'ular  twitching)  or  trL-nior,  hypersensitiveness  or  lack  of  sensi- 
tiveness of  the  skin  and  sj*ocial  senses,  defective  speech— stammer- 
ing, etc.,  perversion  of  the  sexual  instinct,  and  inability  to  endure 
emotional  and  norvoiis  strain. 

Psychic  Stigmata. — These  are  :  Exaggerated  egotism,  excess- 
ire  solf-i-tonsciousiiess,  absence  of  will  power  and  emotional  control, 
disturbances  of  the  sense  of  personality,  and  feeble,  erratic,  or  ill- 
balanced  mental  activity. 

According  to  the  number,  degree,  and  kind  of  the  characteristics 
of  degeneracy  presented  by  the  individual,  three  classes  of  degener- 
ates are  recognised. 

(1)  Superiur  Degenerates. — Moderate  degeneracy  is  often  asso- 
ciated with  unusual  mental  (usually  artistic)  endowments,  and  the 
geniuses  of  the  world  have  almost  always  exhibited  some  of  the  stig- 
mata mentioned.  A  combination  of  brilliant  mentality  and  degen- 
erate characteristics  constitutes  a  superior  degenerate.  Such  per- 
sons may  be  absolutely  sound  in  mind  and  enjoy  average  good  health. 

(2)  inferinr  Degenerates. — This  class  comprises  those  who  present 
not  only  the  evidences  of  degeneracy,  but  are  also  erratic,  morbid, 
eccentric,  criminal,  or  insane. 

(3)  Debilrs. — This,  the  lowest  chiss,  consists  of  those  who  are 
weak-minded,  imbecile,  or  idiotic. 

The  most  significant  of  the  anatomical  stigmata  are  asymmetrical 
or  oddly  shaped  crania;  abnormal  palates,  found  in  10  percent  of 
normal  individuals,  and  4(3  to  80  per  cent  of  degenerates ;  and  defect- 
ive or  badly  set  ears  (found  in  ^0  to  64  per  cent  of  degenerate.s)  or 
teeth. 

With  reference  to  the  diagnostic  and  prognostic  value  of  the 
degenerative  characteristics,  it  must  be  borne  in  mind  that  otherwise 
normal  individuals  may  possess  2  or  3  of  the  anatomical  stigmata, 
in  which  case  thoir  presence  is  of  no  significance.  If,  however,  a 
patient  exhibits  a  striking  combination  or  unu.^ual  number  of  the 
various  stigmata,  one  should  look  for  evidences  of  insanity,  hysteria 
major,  epilepsy,  or  neurasthenia.     Such  diseases  occurring  in  degen- 
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erates  have  a  decidedly  less  promising  prognosis.  If  a  child  is  born 
of  two  degenerates  it  is  likely  to  be  more  aberrant  than  cither  of  ita 
procreators. 

EXAMINATION   OF  THE    MUSCLES  WITH    REFERENCE 
TO  THEIR   NUTRITION,  TONE,  AND   MOTOR   POWER 

Nutrition  of  the  Muscles.— By  grasping  llie  muscles  it  may 
be  determined  whether  they  are  normally  large  an<l  firm  or  whether 
they  are  flabby  and  small.  A  diminution  in  their  size  is  termed 
atrophy;  an  increase,  hyperirophif.  If  either  change  ig  present  it 
may  involve  all  the  muscles  of  a  limb  (diffuse  atropliy  or  hypertro- 
phy), or  1  or  3  muscles  (circumscribed  atrophj'  or  liypertropliy). 
In  judging  the  size  or  volume  of  the  muscles,  corresponding  sides 
Bhonld  be  compared,  and,  when  possible,  tape-line  measurementa  of 
the  circumference  of 
the  limb  are  to  be  made. 
The  upper  arm  and 
calf  may  be  measured 
at  the  point  of  great- 
est girth  ;  the  forearm 

abont  below  ^^^^H  ^^^^^^^^^  ) 

inner  condyle  ;  the 
thigh  about  (!  inches 
above  the  patella. 

Atrophy  (Fig.  v'lO) 
may  occur,  to  a  slight 
extent,  simply  from  dis- 
use of  the  muscles,  and 
without  change  in  the 
electrical  irritability ;  if 
marked  (especially  if 
the  diminution  is  rapid) 
and  presenting  the  re. 
action  of  degeneration 
it  is  indicative  of  a  h'- 
sion  of  the  lower  motor  Fh 
neurones  ;  if  marked 
and  without  change  in 
its  electrical  reactions 
it  is  usually  indicative  of  primary  disease  of  the  muscles  (dyatr*- 
phies),  or  f^hronic  disease  of  the  joints. 

Hypertrophy  may  be  true  or  false.     True  hypertrophy  is  distin- 
guished not  only  by  increased  sire,  but  also  by  increased  strength, 


.jio,  — An  old  case  of  infttulilc-  itpinal  puiulvsis  ol"  tlie 
eulire  left  lower  extremity,  showiiiij  extreme  ntniphy 
of  the  tliigh  iiDd  le(f,  and  •  very  churnctoriotic  defor- 
mity of  the  foot  ( llolt). 
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and  is  found  in  muscles  which  have  been  much,  but  not  over,  used. 
It  occurs  also  in  Thomsen's  disease.  Pseudo-hypertrophy  preeenta 
increased  size  but  lessened  power — e.  g.,  pseudohypertrophic  paraly- 
sis in  which  the  ealf  nmseles  in  particuSar  are  apparently  bulky  (Fig. 

211),  owing  mainly  to  an  over- 
growth of  tlie  fatty  and  in- 
terstitial elements,  the  mus- 
cular fibres  having  undergone 
atrophy. 

Tone  of  the  Muscles. — 
The  normal  tension  of  a  muscle 
at  rest  is  slight  but  perceptible. 
The  muscular  tone  is  deter- 
mined partly  by  palpation,  but 
mainly  by  the  degree  of  resist- 
ance offered  to  passive  motion 
of  the  limb.  An  increased 
tonus  or  tension,  usually  wh7/i- 
fitit  alrophij,  of  muscles  which 
are  paralyzed  so  far  as  volun- 
tary effort  is  concerned  (spastic 
paralysis)  is  an  important  sign 
of  disease  of  the  upper  neu- 
rones, and  if  long  continued 
constitutes  one  form  of  con- 
tractum  {q.  v.);  the  opposite 
condition  —  an  abnormal  lax- 
nesB  or  flaccidity,  usually  with 
atriiphii — eif  paralyzed  muscles 
is  siguificaiit  of  lesions  involv- 
ing the  lower  neurones. 

Testing  the  Motor  Pow- 
er.— Tht'  patient  should  be  de- 
sired to  sit  up,  to  move  each 
limb  in  turn,  to  walk,  thus  en- 
abling the  examiner  to  detect 
existing  gross  defects  of  motil- 
ity. If  the  patient  is  comatose 
the  limbs  should  be  lifted  separately  and  allowed  to  fall  upon  the 
bed.  If  the  coma  is  complete,  it  may  be  a  matter  of  some  difficulty 
to  determine  the  existence  of  paralysis— e.  g.,  a  hemiplegia  — but  it 
may  be  found  that  one  or  more  extremities,  if  paralyzed,  will  fall 
in  a  more  distinctly  limp  and  helpless  manuer  than  others.     If  the 


Flo.  211. — PBeudo-mufK-ular hjpi'rtropliyiBhow- 
iag  U>  a  moilerntu  de^'rcv  l\\v  Inrgo  caIvsh 
und  gluteal  regions  witli  ii  imirk<>ii  lonkwi* 
(Ilolt).  yToni  a  photogrufili  ljy  Dr.  M.  A. 
SUrr. 
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patient  be  conscious,  any  loss  of  power  is  readily  discovered  by  caus- 
ing him  to  resist  passive  motions  designed  to  bring  the  suspected 
muscles  into  plaj.  The  loss  of  power  may  vary  from  a  slight  impair- 
ment [parens)  to  an  absolute  loss  of  voluntary  action  {paralysis^ 
nearly  or  quite  complete).  The  degree  ot  impairment  may  be  accu- 
rately measured  by  a  dynamometer,  but  for  ordinary  purposes  it 
can  be  siiflieieiitly  well  estitnated  by  the  hand.  Always  compare 
corresponding  muscles  on  opposite  sides  of  the  body. 

One  also  olwervL's  any  abnormal  muscular  movement  (page  546). 

The  power  uf  individual  muscles  may  be  ascertained  as  follows  : 

(1)  Shoufder,  Arm,  IlunJ,  und  Fingrrt. — Deltoid. — Request  the  patient  to 
t&\»v  the-  arms  laterally  to  u  horizontul  ]KisitioD.  laability  so  to  do  indii-atcs 
deltoid  puralysia. 

Pectoral  Mvtde*. — Stretch  out  the  arms  straight  in  front,  and  then  appriixi- 
m&te  the  handsi  agai&st  ressistance  by  the  e.xamiDer,  uitiitiwhik-  wat(L'hing  Ijoth 
hcuds  of  the  pectoral  muwie. 

iMtiMtmu*  Dor*i. — lliiise  the  urius  latomlly  to  a  level;  then,  while  keeping 
them  fully  extended,  bring  the  iirnw  duwiiward  and  backward,  us  if  to  make 
the  liuiids  meet  beliiod  the  sucrum.  The  examiner  stiindiug  behind  the  patient 
resists  the  movement. 

Serrtifu*  Magna*. — Etesire  the  patient  to  push  with  his  hands  against  tboae 
of  the  examiner.  If  the  serratuH  lias  lost  its  power  the  seA|)iiIu  will  project, 
and  the  digitutians  uf  the  muscle,  which  ordinnriJy  uhould  be  visible,  will  not 
be  seen. 

Triipeziu*. — Ask  the  patient  to  rait^e  the  shoulders  as  close  to  his  eans  as 
possible  against  the  pressure  of  the  examiner's  hands.  This  will  demonstrate 
the  atrength  of  the  upper  part  of  the  trujiezius.  The  mtd<lle  and  Irnver  portions 
are  tested  by  desiring  him  to  brinjj  (he  ficu|iuiu;  as  clo^e  together  hi*  po.ssihie. 

It  is  hardly  jKissihle  to  detect  paralysis  of  the  levator  anguli  scapulto  and 
rhoniboids  unless  the  trapezius  is  also  involved. 

JKeep*.  — Let  the  patient  fle.>£  his  extended  arm,  his  elbow  resting  on  the 
observer's  left  hand,  while  the  latter's  right  hand,  gni-sping  the  wrist  of  the 
patient,  offers  the  necessary  resistance.  Also  supinate  the  hand  against  re- 
sistance. 

Tritep*. — The  triceps  may  be  tested  as  is  the  biceps,  excepting  that  the 
previously  flexed  arm  is  to  be  extended  iigaitist  resistance. 

Supinator  iMitym. — Test  as  for  the  biceps,  except  that  the  hand  should  be 
midway  between  su|)iuation  and  pronation.  If  the  mu.scle  is  pjkrulyzcd,  it 
will  fail  to  become  ronspicuous  on  the  railial  side  of  the  it]iper  part  of  the 
forearm. 

Ftejvr*  uf  the  HViV. — Grasping  (he  patient's  hiiiid,  the  palm  being  upward, 
desire  him  to  bend  the  hand  up  towanl  hi.s  forearm  ngtiinst  resistance. 

Erteicmrt  tj/ tfie  Wriiit.— The  iiatient'.s  hand  being  held  [nihn  downward,  he 
fs  required  to  bend  it  backward  against  resistance.  Moderate  weakness  of  the 
extensors  of  the  wrist  may  be  numifestcd  by  asking  him  to  squeeze  the  exami- 
ner's hand,  in  which  case  the  wrist  will  become  involuntarih"  flexed,  the  weak- 
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cned  extensors  being  unable  to  counteract  the  flexors.     Marked  or  complete 
paralysis  of  the  extenRors  ib  wrist-drop  (Fig.  213). 

Flcftir»of  the  Firiffem. — Becauise  of  (he  usual  difference  in  the  strength  of 
the  two  hands,  the  examimT  xhould  cross  his  forearnm  urul  place  his  right  hand 

in  the  right  hand  of  the  patient,  and  riee  terta. 
Then  let  the  ptttieni  squeeze  the  liiinds.  If  the 
observer  keeps  his  own  fingers  extended  and 
bunehed  loosely  together,  lie  will  be  able  to 
withstnud  a  very  hearty  grasp  without  discom 
fort. 

Adductor  Polliti*. — Ask  the  patient  to  pinch, 
with  his  thumb  and  forefinger,  one  of  the  ex> 
aminer's  lingers. 

OjtjtffneMi  Pollieis. — Desire  the  patient  to  ap- 
proximate the  ends  of  the  little  finger  and  the 
thumb. 

The  interoMcotiM  and  lumhrieal  muscles  of 
the  hand  flex  the  proximal  phalanges,  and  ex- 
tend fill'  middle  and  terminal  phalanges.  The 
doi-sal  interossei  abduct,  the  palmar  adduct,  the 
fingers  from  and  toward  a  longitudinal  line 
Kici.  i!i2.— Wridt-drop.  drawn  through  the  centre  of  the  middle  finger. 

Te.«t  by  making  tiic  patient  separate  and  ap- 
proximate the  tingers.  and  flex  the  proximal  phalanges,  keeping  the  middle 
and  teniiiiml  phalanges  extended.  ParalysLrt  of  these  muscles  causes  the  '•  claw 
hand  "  previously  considered  (q.  t.). 

(2)  Trunk  .Vunelen. — Paralysis  of  the  diaphrugm  (q.  f.)  liaa  been  described. 
The  erector  muscles  of  the  spine  are  examined  by  causing  the  patient  to  lie 
face  downward,  and  asking  him  to  raise  the  head  and  shoulders  without  assist* 
ance  from  the  hands.  Unless  pamlywMl,  the  erectors  become  clearly  visible 
during  the  attempt.  The  abdomiafjl  niviaclea  are  tested  in  a  siinihir  manner, 
except  that  the  patient  lies  in  the  dorsal  |)08ition  while  making  an  effort  to 
raise  the  head. 

(3)  .Awi  Mn»flft. — Practically  one  examines  the  sterno-cleido- mastoid  mus- 
cle alone.  If  tilt' patient  is  lying  down  re<juest  him  to  raise  the  head;  or  if 
sitting  lip  to  turn  the  liend  us  far  as  possible  to  the  right  and  left,  with  or 
without  resistance  offered  by  ap[ilyiug  the  hands  to  the  sirlesof  the  lieatl ;  or  to 
bend  it  forward  against  pressure  ujMjn  the  forehead.  If  the  muscle  is  not  para- 
lyzed it  stands  out  prominently. 

(4)  Mnaelet  of  the  Eye.— See  page  214. 

(5)  Mu*:lf»  of  thr  Fncf. — The  occipito-frontal  raises  the  eyebrows  and  de- 
velops horizontal  wrinkles  in  the  forehead.  The  corrugator  supcrcilii  produces 
vertical  wrinkles  over  the  root  of  the  nose.  The  orbicularis  ]inlpebranim  shuta 
the  eyes,  lightly  or  lightly.  The  orbicularis  oris  closes  the  lips,  or  if  contract- 
ing strongly,  closes  and  protrudes  them.  The  levatores  and  zygomatic  major 
lift  the  upper  lip  and  the  angles  of  the  mouth.  The  buccinator  pre.^erves  the 
tension  of  the  cheeks  when  blowing.  Facial  psratysis  {q.  r.)  is  described  else- 
where. 
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(tt^  Mtueleg  of  Tongut,  (7)  Palate,  (8)  Phanjitx,  (9)  Larynj:,  auij  (10)  Mattiea- 
tim  (sec  Index). 

(11)  \fuseka  of  the  Lower  Krtri^titi/.  —  Fleritrt  of  Thigh. — The  piiticnt  lying 
upon  his  back,  risk  hira  to  raise  the  leg  up  from  the  bed,  the  knee  being  kept 
straiglit.  This  determinf s  the  strength  mainly  of  the  ileo-psoiifi,  partiy  of  the 
quadriceps. 

Kxtenvrr*  of  Thiyh. — The  leg  being  kept  strsiight  and  the  |):itieut  lying 
upon  his  back,  raise  the  foot  and  ask  him  to  bring  it  down  ujioti  the  bed  ugtiinst 
resiHtance.  This  determines  the  stren^^th  of  the  gUUeus  maximus  aud  jmrtly  of 
the  hamstring  niuscle.s. 

AhJuctort  of  Thigh. — Fetch  the  leg  across  the  middle  line  and  desire  the 
patient  to  carry  it  toward  the  outer  side  against  resistance,  thus  testing  mainly 
the  gluteus  raedius. 

Adductor*  of'  (he  Thyh. — Carry  the  leg  outward  and  ciiuse  tlie  patient  to 
bring  it  back  to  the  middle  line  against  resistance,  thus  testing  the  adductors 
longus,  brevis,  and  magnus. 

InroMorx  of  th-e  Thigh. — With  the  piitient  prone  (face  downward),  flex  the 
knee  to  a  right  angle,  gnutp  the  foot  mid  oppose  resistance  while  he  inrotates 
the  thigh,  testing  mainly  the  gluteus  minimus. 

Outrotatort  of  t}i«  FAi/yA.  — Similarly  test  the  power  of  outrotation,  thus 
determining  the  condition  of  the  obturators,  pyriformis,  gemelli,  and  L|Uiidra- 
tu8  femoris. 

Flejvri  of  Knee. — The  patient  lying  upon  his  face,  desire  him  to  bend  the 
knee  while  the  examiner  resists  the  movement  by  pressure  upon  the  heel,  thua 
ascertaining  the  power  of  the  biceps,  semimembranosus,  and  scmitendinofius. 

Eitenwrs  o/' A'rter.— With  the  patient  in  the  dorsal!  posiition,  tle.x  the  kuee 
and  by  pressure  on  the  sole  of  the  foot  resist  his  endeavour  to  extend  the  knee. 
The  quadriceps  femoris  is  the  principal  muscle  concerned. 

Plantar  Fhj^H  {Extrntorn]  of  the  ?'«)«.— With  the  leg  straight,  resist,  by 
pressure  upon  the  sole  of  the  foot,  the 
patient's  endeavour  to  bring  the  tarsus 
in  a  line  with  the  leg,  thus  testing  the 
gastrocnemius,  soleus,  ]H>rf>ncu.s  longus 
and  brevis. 

Dorajteetor*  of  the  Foijt. — With  the 
leg  straight,  resist  the  patient's  attempt 
to   bend   up   the  foot,  thus  testing   the 
tibialis  nnticua  and  the  peroricus  tertius, 
causes  "foot-drop"  (Fig.  213). 

Mutelea  of  the  ftxif. —Thi^  flexors,  extensors,  interossei,  and  lumbrieals  of 
the  toes  are  examined  in  a  similar  manner  to  those  of  the  fingers.  There  is  a 
form  of  claw  foot  analogous  to  the  claw  hand. 

Having  investigated  the  condition  of  the  individual  muscles  and 
muscle  groups  as  just  dpsoribed,  and  comparing  the  rt'sulta  of  the 
examination  with  the  table  on  page  535,  it  may  be  found  that  the 
paralyzed  muscles  correspond  to  the  supply  of  a  single  nerve — e.  g., 
muscnlo-spiral  or  great  sciatte — or  to  the  segmentary  distribntion, 


Fio.  213.— Foot-drop. 
Marked  imralysis  of  these  muscles 
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accordiiifr  to  the  liibles  on  pages  524  to  632;  or  constitute  a  hemi- 
plegia, paraplegia,  or  monoplegia. 

MOTOR    DISTURBANCES 

An  examination  of  the  motor  functions  (mainly  of  the  muBcles) 
may  reveal  an  increase  or  exaggeration  of  normal  motility  (tipajtm), 
or  a  lessening  and  perhaps  au  entire  absence  of  motor  power 
(paralifsiii). 

I.  Increased  Motility  (Spasm) 

Spasm  or  an  abnormal  degree  of  muscular  contraction  may  be 
tonir — continuous,  and  lasting  from  minutes  to  months ;  or  clonic — 
contraction  and  relaxation  rapidly  alternating.  The  term  convulsion 
(or  fit)  is  commonly  applied  to  spasm  involving  the  majority  of  the 
skeletal  muscles;  while  if  the  contractions  concern  a  single  muscle 
or  group  of  muscles  it  is  called  a  local  convulsion,  or  simply  a  ,sjia«m. 
If  a  paralyzed  voluntary  muscle  ia  continuously  in  a  state  of  abnor- 
mal tension  it  is  said  to  be  itpasfic. 

General  convulsions  have  been  considered  elsewhere  (page  79). 
The  local  spasms  or  abnormal  muscular  movements  which  possesa 
a  varying  diitpnostic  importance  and  should  he  sought  after,  are  : 

(ffl)  Tremor. — This  is  a  more  or  less  continuous  quivering  or 
trembling,  cspeciwlly  of  the  extremities,  due  to  a  speeiea  of  clonic 
spasm  affecting  a  single  group  or  many  groups  of  muscles.  Tremor 
of  the  eyeballs  is  nystagmus  (</.  v,).  A  muscle  is  pbysiologicully 
maintained  in  a  condition  of  moderute  tension  by  rhythmic  impulses 
passing  down  from  the  motor  cell  bodies  at  the  rate  of  about  13  to 
the  second.  Ordinarily  the  resulting  muscular  contractions  are  im- 
perceptible, but  if  the  strength  of  the  impulses  is  increased  the  mu.s- 
cular  movements  nuiy  bo  seen  or  felt  as  a  tremor.  If  the  rhythm 
and,  especially,  the  rate  remain  the  same  it  is  a  fine  tremor,  8  to  12 
per  second.  If  the  disturbance  is  greater,  every  second  impulse  may 
be  lacking  and  riturtic  tremor  (4  to  6)  results. 

(1)  To  tetif  a  patient  for  the  presence  of  tremor,  direct  him  to 
hold  out  his  arms  with  the  fingers  extended  and  separated.  Usually 
both  the  hand  iuid  the  arm  tremble.  Trennvr  wliich  is  too  slight  to 
be  seen  may  be  felt  by  placing  the  observer's  hand  against  the  tips 
of  the  patient's  fingers.  Tremor  of  the  facial  muscles  may  be  made 
manifest  by  causing  the  patient  to  shut  the  eyes  tightly  or  to  show 
the  upper  teeth  ;  of  llie  tongue,  by  its  protrusion.  P«if<i<tire  tremor  ia 
present  while  the  affected  muscles  are  at  rest,  but  during  volitional 
motion  it  diminishes  or  may  stop  entirely.  Infention  trenmr  begins 
or,  if  present,  increases,  upon  voluntary  movement ;  it  ia  best  tested 


INX'REASED  MOTILITY,    OR  SPASM 


541 


by  handiug  the  patieut  a  glasa  of  water,  desiriug  him  to  hold  it  a 
moment  and  thcu  carry  it  slowly  to  his  nioutti,  observiug  the  etfoct 
of  the  performance.  Segmcnta!  tremor  is  that  wlik-h  involves  a 
limited  portiou  of  an  extremity — e.  g.,  fingers,  or  one  liand  and  its 
fingers.  Whether  a  tremor  is  fine  or  coarse  can  usually  be  estimated 
after  a  little  experienee,  but  for  accurate  results  special  laboratory 
instruments  are  required.  Coarse  and  irregular  tremor  may  be  cou- 
fuaed  with  moderate  choreiform  movements. 

(2)  The  diatjuosfie  asmciittions  of  tremor  are  in  general  as  fol- 
lows: Intention  tremor  in  often,  but  by  no  means  always,  due  to 
organic  disease  ;  conversely,  passive  tremor  is  commoidy  functional. 
Coarse  tremor  is  generally  an  evidence  of  organic  disease  or  paralysis 
agitans,  but  is  also  seeu  in  serious  alcoholism  and  hysteria.  Tremor 
of  the  facial  muscles,  lips,  and  tongue  is  indicative  of  marked  nen- 
rasthonia,  paresis,  or  alcoholism. 

Following  are  some  of  the  special  conditi&na  or  di-seases  in  which 
tremor  is  a  noticeable  symptom  : 

It  is  normal  in  persons  of  a  nervous  temperament  under  excite- 
ment or  alarm,  and  is  Bometimes  marked,  even  in  robust  indivithials, 
after  violent  or  long-continued  exercise,  but  in  both  eases  is  tempo- 
rary. It  exists  apparently  as  a  constitutional  peculiarity  in  some 
persona  who  are  otherwise  in  good  condition,  becoming  more  distinct 
if  the  health  is  impaired.  Senile  tremor  (fine)  beginning  in  the 
hands  and  finally  «preading  to  the  neck  muscles  so  tluit  the  head 
becomes  involved,  is  not  infrequent,  but  rarely  occurs  under  the  age 
of  seventy. 

The  tremor  of  paralysis  agitana  (coarse  or  slow,  (i  per  second) 
affects  the  four  extremities,  sometimes  the  head,  nw^X  commonly  the 
hands.  The  thumb  and  forefinger  usually  present  the  movements 
cliaraeterized  as  "  bread  crumbling  ''  or  "  pill-making."  The  tremor 
ceases  during  sleep  and  temporarily  during  voluntary  movement. 
Exophthalmic  goitre  is  attended  by  a  fine,  rapid  {Vi  per  second) 
tremor,  often  to  he  felt  but  not  seen.  It  is  an  important  early  diag- 
nostic sign.  Volitional  or  intentional  tremor  (coarse  or  slow)  is  espe- 
cially characteristic  of  disseminated  sclerosis,  most  marked  in  the 
hands  and  arms,  but  occurring  also  in  the  legs  and  head.  When  the 
patient  is  absolutely  quiet  the  tremor  may  disappear.  The  tremor  of 
hysteria  (rapid  or  tine,  8  to  12  per  second)  usually  affects  the  hands 
and  arms,  less  frequently  the  head  and  hands.  The  tremor  may  be 
volitional,  resembling  that  of  disseminated  sclerosis. 

Tremor  is  often  significant  of  the  overuse  of  tea,  coffee,  alcohol, 
and  tobacco,  as  well  as  poisoning  by  lead,  mercury  and,  less  fre- 
quently, arsenic  and  opium.  Alcoholic  tremor  affects  especially  the 
34 
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tongae  and  extremities.  It  may  be  fine  or  coarse,  and  often  mani- 
fests itself  only  iijk>ii  movement.  Tremor  is  an  important  symptom 
iu  plnmbism  and  niereuriaUflm.  It  is  seen  also  in  opium  or  morphine 
eaters,  if  the  customary  supply  of  the  drug  be  stopped.  Cases  of 
hereditary  tremor  beginning  iu  infancy  have  been  reported. 

(i)  Fibrillary  Tremor. — This  is  a  more  or  less  rhythmic  twitching 
or  tremor  confined  to  certain  fibres,  bundles  or  parts  of  a  muscle. 
Most  commonly  it  is  seen  in  the  tongue,  the  facial  muscles,  and  the 
muscles  of  tlio  extremities.  It  indicates  great  exhaustion  of  a  mns- 
cle  or  wasting  of  the  muscle  from  lack  of  neurotrophic  influence,  as 
in  progressive  muscular  atrophy. 

{<•)  Athetosis  or  Athetoiil  Movements,— These  consist  of  continu- 
ous, deliberate,  somewhat  forcible  twisting  movements,  usually  of  the 

fingers  and  hands  (Fig. 
214),  less  frequently  of 
the  toes  and  feet,  and 
are  sometimes  painful. 
The  fingers  and  toea 
flex  and  extend,  the 
hands  are  pronated  and 
Bupinated.  While  the 
patient  is  awake  the 
movements  may  cease, 
but  only  for  a  short 
time.  They  are  much 
slower  than  those  of 
cliorea. 

Athetosis  may  con- 
stitute a  separate  dis- 
ease, or  may  occur  in 
the  pnriilyzcJ  limbs  as 
a  not  infrequent  result 
of  cerebral  paralysis  in 
cliildren;  more  rarely  it  may  be  found  in  adults,  involving  the 
atfi.'cted  side  (hemiathetosis)  in  hemiplegia  due  to  a  lesion  of  the 
thalamus  or  the  posterior  portion  of  the  internal  capsule. 

((/)  Localized  Convulsive  Seizures.— A  sign  which  may  be  of  great 
importance  is  the  siwalled  Jacksontan  or  localized  ei>ilepsy,  a  clonic 
convulsion  beginning  in  a  single  muscle  or  group  of  muscles — e.  g., 
the  face,  fingers,  or  toes— preceded  by  pain  or  tingling  in  the  part, 
extending  so  as  to  involve  the  entire  extremity  and  sometimes  more 
than  one.  The  ponvidsive  movements  are  usually  confined  to  one 
side.    The  patient  retains  consciousness  except  in  the  comparatively 
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infrequent  caees  in  which  geueral  convulsions  follow.  A  typical 
attack  of  this  kind  is  very  Bignificant  of  a  localized  source  of  irrita- 
tion in  the  sensoii-motor  zone  of  the  cerebrum.  The  causative 
lesion  may  be  brain  tumour,  softening,  localized  meningitis,  hemor- 
rhage, abscess,  and  injury.  It  may  follow  hemiplegia  in  children. 
That  localized  epilepsy  does  not  necessarily  imply  a  limited  lesion  is 
shown  by  the  fact  that  it  may  occur  typically  in  general  paresis  and 
arsDmia. 

Here  also  may  be  mentioned  the  irregular  and  a.sually  moderate 
twitchings  of  various  muscles,  most  commonly  those  of  the  face, 
arms,  and  hands,  less  frequently  of  the  feet,  which  may  be  wntnessed 
in  high  fever,  especially  in  the  gastro-tntestinal  diseases  of  children  ; 
the  typhoid  status  {anhitHUn^  tetuiiriitm),  unemia,  meningitis,  jaun- 
dice, delirium  tremens;  and  as  a  result  of  full  medicinal  doses  of 
strychnine,  particularly  in  neurotic  patients.  Picking  at  the  bed- 
clothes or  attempting  to  seize  invisible  objects  in  the  air  {carpholo(fia) 
is  seen  in  the  typhoid  status  and  is  a  sign  of  serious  weakness,  per- 
haps of  impending  death. 

(e)  Choreic  MovementB. — These  are  abrupt  twitchings  or  jerking 
movements  of  different  muscle  groups,  involuntary  and  without  an 
object.  Affecting  one  lateral  half  of  the  body  it  is  called  hemi- 
chorea.  A  child  suffering  from  chorea  appears  restless,  unsettled, 
and  fidgety.  If  the  choreic  movements  are  slight,  it  may  be  neces- 
sary, in  order  for  their  delectiou,  to  have  the  patient  lay  his  hands, 
palms  down,  upon  the  hands  of  the  examiner,  when,  after  a  short  wait, 
small  twitching  movements  of  the  fingers  may  be  perceived.  Tlie 
handwriting  is  apt  to  be  impaired.  Ordinarily  choreic  movements 
cease  during  sleep,  i:re  often  diminished  by  vohintury  movement, 
and  always  increusetl  by  mental  excitement  or  bodily  fatigue.  J'irs 
are  choreic  movements  of  certain  groups  of  muscles  physiologically 
associated  for  the  performance  of  a  definite  function,  affecting  most 
commonly  the  muscles  of  expression,  less  frequently  those  of  speech, 
respiration,  and  locomotion. 

The  most  ordinary  cause  of  choreic  movements  is  the  acute  chorea 
of  children  (Sydenluim's  C,  St.  Vitus's  Dance).  Other  affections 
which  present  choreic  movements  as  a  symptom  are  habit  spasm  ; 
tic  convulsif  (Gilles  de  la  Tourettc's  disease)  ;  chronic  (Hunting- 
ton's) chorea;  saltatory  spasm  (Latah,  Jumpers);  post-hemiplegic 
chorea  (hemichorea),  occurring  under  the  siime  conditions  as  hemi- 
athetosis  {q.  v.) ;  rhythmic  chorea  (really  hysteria),  more  or  less 
regular  spasms  of  certain  muscle  groups,  e.  g.,  nodding  spasm  when 
the  neck  muscles  are  affected,  salaam  convulsions  when  the  ab- 
dominal muscles  are  involved ;  and  the  seldom  seen  electric  chorea 
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(DiiniNi).  Here  also  may  be  mentioned  a  perulinr  affertion,  para- 
myoclonus multiplex,  churacterized  by  either  constant  or  paroxysmal 
clonic  contractions,  sometimes  very  violent,  mainly  of  the  muscles 
of  the  extremities. 

(/)  Cramp. — If  a  localized  spusm  is  painful,  it  is  called  cramp. 
It  most  commonly  atfects  the  calf  muscles,  and  may  be  due  to  mus- 
cular exertion,  alcoholism,  nephritis,  gout,  diabetes  or  hysteria. 

{g)  Forced  Positions  or  Movements. — A  person  may  be  more  or 
less  suddenly  thrown  furward,  backward,  or  sideways,  or  forced  to 
move  in  a  circle,  by  iiivohiutary  muscular  action  ;  or  l)y  a  tonic  con- 
traction, which  draws  the  head  and  trunk  to  one  side,  is  compelled 
to  lie  in  a  lateral  position.  Such  imperative  movements  or  positions 
arc  sigiiififant  of  a  lesion  of  the  vermis  (or  middle  lobe)  of  the  cere- 
belhitn.  With  imperative  or  forced  movements  may  also  be  classed 
the  screaming,  Unighiiiii,  or  jumping  spa-sms  of  hysteria  and  ejiilepsy. 
(A)  Associated  Movements. — In  certain  cases  when  an  extremity 
is  piiralyzed — e,  g.,  hemiplegia — movement  of  the  (vorreajtonding  un- 
affected limb  of  the  opposite  side  may  produce  similar  but  less  exten- 
sive movements  of  the  paralyzed  extremity. 

(i)  Myoidema, — A  smart  blow,  delivered  by  finger  or  hammer 
upon  a  muscle  near  its  tendinous  attachment,  may  under  certain 
circumstances  cause  a  sudden  localized  coutractiou  of  the  muscular 
fibres  (myoidema) ;  or,  if  the  belly  of  ihe  muscle  is  struck,  n  similar 
belt  of  contraction  may  appear  (idiojiathic  nnuscular  spasm),  in 
either  case  lasting  only  a  few  seconds.  These  phenomena  are  evi- 
dences of  the  exaggerated  irritability  of  muscles  which  are  under- 
going rapid  wasting,  especially  in  phthisis. 

( /)  Tetany. — The  disease  known  by  this  name  {q.  v.)  is  a  par- 
oxysmal tonic  spasm  usually  confined  to  the  flexors  of  the  hands  and 

feet,  but  sometimes 
involving  the  mus- 
cles of  ma.stication 
(trismus).  Carpo- 
pcdal  spasms  in 
rickety  children 
are  by  many  writers 
classed  as  a  mild 
tetany.  When  af- 
fecting the  upper 
extremities  the  fingers  assume  a  characteristic  position,  "the  accou- 
cheur's hand"  (Fig.  215).     In  the  foot  the  toes  are  strongly  flexed. 

A  form  of  tonic  cramp  of  the  muscles,  which  is  not  tetany,  char 
acterizes  Thomsen's  disease  (myotonia).    The  cramp  occurs  only  ujwn 


Fio.  216.— Hand  <-,f  leUny. 
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voluntary  movement,  the  muscles  stiffening  and  rcspoiulhig  very 
slowly  to  the  behest  of  the  will.  A  similar  loealized  comlition  may 
be  seen  in  writer's  cramp,  the  muscles 
becoming  rigid  when  called  upon  to  act. 

(^•)  Catalepsy.  —  This  is  a  peruliur 
form  of  muscular  rigidity  or  increased 
muscular  tonus  affecting  the  voluntary 
muscles.  An  affected  limb  may  be 
moved  with  but  slight  resistance,  and 
will  maintain,  in  opposition  to  gravity, 
for  an  hour  or  even  longer  the  position 
in  which  it  has  been  placed,  the  so- 
called  "  waxy  flexibility  "  {ct-rea  Jlexi- 
bililas).  It  is  a  condition  which  is 
most  frequently  seen  as  a  symptom  of 
hysteria,  hypnosis,  or  that  form  of  psy- 
chosis known  as  melancholia  attonita. 
Rjirely  it  may  occur  in  connection  with 
brain  tumour  and  meningitis. 

(/)  Contractures.  —  A  contracture 
(Fig.  •in;)  is  a  tonic  muscular  spasm  of 
long  standing.  The  spasm  may  be  so 
slight  that  the  resistance  of  the  affected 
part  to  passive  motion  is  hardly  per- 
ceptible, or  so  strong  that  movement 
becomes  impossible.  If  the  contrac- 
tared  extremity — finger,  arm,  foot,  or 
leg — be  suddetdy  extended  by  the  ex- 
aminer, a  curious  "  check  "  may  be  felt.  >" 
In  contractures  of  considerable  duration 
there  is  in  all  likelihood  an  actual  or 
anatomical  shortening  of  the  affected 
muscles. 

Contractures  are  most  commonly  seen  either  as  a  symptom  of 
hysteria  or,  affecting  the  palsied  muscles,  as  a  result  of  cerebral 
paralysis,  hemiplegia  {ff.  v.)  in  jmrticular.  If  functional,  the  con- 
tracture disappears  during  sleep  or  amesthesia;  if  of  organic  origin, 
it  will  ])ersist.  Contractures  affecting  the  arms  nuiy  he  kccti  in 
chronic  liydrocephalus.  The  contracture  may  affect  the  paralyzed 
muscles  or  healtliy  nuisclea  whose  antagonists  have  lost  their  con- 
tractility, or  may  be  present  in  the  strongest  muscles  of  a  jmralyzed 
group.  Contractures  and  sjjastic  rigidity  of  the  muscles  are  further 
considered  in  eunuection  with  the  variuus  forms  of  paralysis  (y.  r. ). 


I.  jlO, — l>i  fDriiiit;  III' left  liinnl.ttie 
ruHullofcoiilnioturus  tbilowinif  an 
iittnik  of  li('iiii})k>gia  four  years 
iH'fort':  i-liikl  Mven  yeare  old 
(lloll). 
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II.    Decreased  Motility  (Paralysis) 

A  partiiil  or  total  loss  of  voltiiitiirv  motur  power  is  called  parahj' 
sis.  A  partial  lo88  is  often  termed  fitiresis  (not  to  be  confused  with 
general  paresis  of  the  insane).  Amyosthenia  is  a  sudden,  usually 
tr'nij»orury,  weakness  of  an  ami  or  of  both  lege,  and  is  a  synijitoni  of 
hystiMia,  Hemipleyiu  is  a  paralysis  of  one  lateral  half  of  the  body. 
Alternating  or  crossed  heinipleg in  signifies  paralysis  of  the  extremities 
of  one  side  and  the  fai'iul,  ocular,  or  other  nniscles  of  the  opposite 
Bide.  l>iplfyin  is  a  double  heuiipU^na.  i^hiaiiniphyia  is  a  paralysis 
of  all  four  extremities.  Parnpieyia  used  without  ({ualitieation  means 
paralysis  of  both  lower  extremities.  Some  writers  speak  of  paralysis 
of  botli  let(s  as  ]>aniple{iiii  inferior;  of  both  arms  as  paraplegia  supe- 
rior. Miiiiopleffut  is  a  paralysis  of  one  extremity— e.  g.,  brachial  = 
of  the  arm,  crural  =  of  the  leg,  facial  =  of  the  face.  It  may  he  sin- 
gle or  double — e.  g.,  of  both  arms  =  double  brachial  mon4(plegia  = 
also  paraplegia  superior. 

In  the  exaini nation  of  a  ease  of  paralysis  the  following  points 
must  be  determined:  (1)  The  limb  or  limbs,  the  muscle  or  muscle 
groups  involved — the  extent  of  the  paralysis.  (2)  Is  the  jmralyzed 
limb  or  muscle  group  upasfic  or  is  it  flaccid  f — an  extremely  impor- 
tant point.  If  the  limb  resists  attempts  at  passive  motion  because 
of  existing  contra<'tiou  of  the  muscles,  or  if  the  muscles  contract  in 
opposition  to  the  attempted  movement,  the  paralysis  is  spastic.  If, 
ou  the  other  hand,  the  member  is  limp,  the  muscles  are  lax,  and 
tliero  is  no  re.uistaiice  to  passive  motion,  the  paralysis  is  flaccid. 
(3)  Are  the  muscles  atrophied  i*  (4)  What  is  the  condition  of  the 
reflexes  (5'. v.)?  (5)  IIow  do  the  paralyzed  muscles  react  to  elec- 
tricity {q.  V.)  ?     (())  Are  there  sensory  disturbances  (17.  v.)  ? 

(rt)  Paralysis  according  to  its  Type. — Having  obtained  there- 
tpiircd  data  according  to  the  foregoing  scheme  in  a  satisfactory  man- 
ner, it  is  usually  possible  to  assign  all  cases  of  paralysis  to  one  of  two 
ti/pc.%  viz.,  cerebrtd  or  xpinal.  Su<'h  an  assignment  does  not  in  all 
cases  imply  of  uocessity  a  cerebral  or  spinal  lesion,  for  the  jiaralysis 
may  be  due  to  inflammation  of  the  peripheral  nerves  (neuritis),  or  to 
primary  di8ea.8e  of  the  muscles  and  the  terminal  motor  filaments  em- 
bedded in  them  (intranniscular  paralysis  or  muscular  dystrophy),  or 
it  may  be  functional  (hysteria).  Nevertheless, a  determination  of  the 
type  of  the  paralysis  is  a  clinical  prerequisite  to  a  more  particular 
diagnosis  of  the  exact  condition  upon  which  it  depends — a  diagnosis 
which  is  to  be  made  by  a  considenition  of  the  associated  symptoms. 

(1)  Upper  Neurone  {Crntral,  Cerebral,  or  Spastic)  Parah/sis. — The 
clinical  features  of  cerebral  paralysis  are  :  //pmijoZw/tw,  partial  or  total, 
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the  most  characteristic  distribution  of  this  type  of  punilysis.  The 
paralyzed  muscles  are  .spa^fir,  and  coutrrwlures  muy  develop.  The 
reflexes  are  exagf/eraleU.  The  rencfiuii  of  the  niusclea  to  electric 
stim Illation  is  normal.  Alrophy  of  the  niu8(;lea,  if  it  inrcurs,  is  dight, 
and  in  the  large  majority  of  ca^ea  is  due  simply  to  iheir  disuse. 

The  cerebral  tyjie  of  paralysis  is  due  to  lesions  affecting  the  cen- 
tral (upper)  motor  neurones.  The  destructive  lesion  may  involve  the 
cell  bodies  proper,  or  the  axones  in  any  part  of  their  length,  includ- 
ing the  tcriniual  end  brushes,  and  is  followed  b^'  a  secondary  de^^cn- 
eration  of  the  axis  cylinders  below  the  diseased  point  (descending 
degeneration).  It  should  be  clearly  understood  that  disease  affecting 
any  part  of  the  u|>]>er  motor  path  gives  rise  to  the  cerebral  or  spastic 
tj'pe  of  paralysis  (Figs.  Hid  and  ^tjo).  Thus  in  sclerosis  affecting  the 
lateral  pyramidal  columns  (Figs.  196  and  107),  although  the  disease  is 
in  the  cord  the  type  of  the  puralysis  is  cerebral,  because  the  pyram- 
idal column  is  composed  of  the  axis  cylinders  of  the  central  (cere- 
bral) neurones.  If  the  disease  extends  outside  of  these  columns,  the 
symptoms  of  the  peripheral  type  may  be  superadded,  one  usually 
predominating  according  to  the  course  of  the  malady. 

Cerebral  paralysis  is  8paj*tic  and  attended  with  contractures,  be- 
cause the  peripheral  or  lower  neurones  are  deprived  of  the  controlling 
and  inhibiting  influence  of  the  central  neurones  (Fig.  189),  and  for 
the  game  reason  the  reflexes  are  exaggerated.  As  the  muscles  still 
receive  the  trophic  and  other  influences  of  the  peripheral  neurones, 
they  do  not  undergo  atrophy  and  degeneration ;  consequently  the 
electrical  reaction  i.s  normal. 

As  the  most  common  causes  of  cerebral  paralysis  are  unilateral, 
the  distribution  -of  the  paralysis  is  usually  that  of  a  hemiplegia. 
The  paralysis  is  on  the  opposite  side  of  the  body  from  the  lesion, 
because  of  the  decussatioji  of  the  motor  (pyramidal)  fibres  in  the 
medulla. 

(2)  Lower  Neurone  {I'criphfrnU  Spinal,  Flaccid,  or  Atrophic) 
Paralysis. — The  clinical  symptoms  of  peripheral  paralysis  are  r  Para- 
pkffia,  the  most  characteristic  variety  of  this  form  of  paralysis.  The 
paralyzed  muscles  are  flaccid,  having  lost  their  tone.  The  refle.res&re 
diminished  or  losl,  and  there  is  an  entire  or  partial  hss  of  response  to 
the  faradic  current,  with  a  partial  or  complete  reacfion  of  deijcnera- 
tiun  to  the  galvanic  current.  Marked  airophtj  and  wasting  of  the 
paralyzed  muscles. 

Paralysis  of  the  peripheral  (spinal)  type  (Figs.  919  and  2?.5)  may 
be  due  to  a  lesion  of  any  part,  cell  bodies  or  a-xones,  of  the  peripheral 
(lower)  motor  neurones,  including  those  of  the  cranial  motor  nuclei 
in  the  pons  and  medulla  (Figs.  217  and  218)  as  well  as  the  motor 
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cella  of  the  anterior  horns  of  the  spinal  conl.  Consequently  this 
type  is  seen  if  the  cell  bodies  are  involved,  as  in  anterior  pulioniye- 
litia  (Fig.  197)  or  polioencephalitis ;  or  if  the  peripheru!  nerves  are 
diseased  as  in  neuritis.  If  the  disease  begins  primarily  in  the  mus- 
cles, involving  also  to  some  ex- 
tent the  nerve  endings  which 
they  contain,  as  in  the  muscular 
dystrophies,  the  paralysis  is  of 
the  spiniil  type,  except  that  the 
reaction  of  degeneration  is  rarely 
observed,  and  an  apparent  en- 
largement (pseudo-hyper  tropliy) 
may  be  present  in  the  early  stages 
of  the  malady  ;  the  nuiseles  in 
reality  being  atrophied. 

The  explanation  of  the  clin- 
ical symptoms  of  the  peripheral 
typB  of  paralysis  lies  in  the  fact 
that  the  peripheral  motor  neu- 
rones and  the  nius<les  which 
they  innervate  constitute  neuro- 
niHsoular  trophic  units.  The  cell 
body  nf  the  lower  motor  neurone 
not  only  maintains  the  tone  or 
tension  of  the  muscle,  but  also 
exercises  a  trophic  or  nutritive 
action  upon  the  hvtter.  If,  there- 
fore, the  integrity  of  the  cell 
body  or  its  axis  cylinder  is  im- 
paired by  injury  or  disease  the 
tonic  impulses  received  by  the 
muscle  cease  and  it  loses  its  tone 
— i.  e.y  becomcK  flaccid — and  the 
reflexes  are  abolished.  Further- 
more, as  it  is  deprived  of  the 
necessary  trophic  influence,  atro- 
phy takes  place  and  it  presents 
the  reaction  of  degeneration. 
(3)  Summary  nf  the  Diagnostic  Sig7iifiea»ce  of  the  Type  of  ParaU 
ysia. — The  cerebral  type  indicates:  A  lesion  of  the  motor  cortex  and 
pyramidal  truclH,  usually  unilateral  (hemiplegia),  sometimes  bilateral 
or  symmetrica!  (diplegia,  especially  in  children);  or  an  affection  of 
the  crossed  pjTaniidal  column  of  the  cord  (Figs.  W\  and  195),  the 
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latter  being  to  all  intents  and  puriKises  a  continuation  of  the  cere- 
bral motor  tnict. 

The  spinal  tjrpe  indicates  :  Lesions  of  the  motor  cell  bodieg  of  tlie 
medulla  and  pons  nuclei  (e.  g.,  bulbar  paralysis  and  ophthalmoplegias, 
classed  as  polioencephalitis).  Lesions  of  the  motor  cells  in  the  ante- 
rior horns  (e.  g.,  poliomyelitis,  acute  and  chronic).  Neuritis  of  the 
peripheral  nerves,  witli^  in  the  acute  forms  tit  least,  disturbances  of 
sensation  which  are  lacking  in  poliomyelitis  (an  important  differential 
symptom).  Muscular  dystrophies,  which,  as  the  paralysis  originates 
in  the  muscle  itself,  do  not  present  tlie  reaction  of  degeneration,  and 
there  is  apparent  hyper- 
trophy but  real  atrophy, 
wherein  they  ditlcr  from 
poliomyelitis  and  neu- 
ritis. \^  tl 

A  mixturr  of  these 
types  may  be  found  in 
amyotrophic  lateral  scle- 
rosis where  there  is  rapid 
muscuhir  atrophy  with 
spasticity  and  exagger- 
ated reflexes,  the  disease 

involving  simultancouB-     \^At  "^ 

]y  the  lower  ends  of  the 
upper  and  the  cell  bodies 
of  the  lower  neurones ; 
and  transverse  myelitis, 
in  which  the  muscles  in- 
nervated from  the  site 
of  the  lesion  exhibit  the 
spinal  type  (Fig.  21!)), 
while  below  the  level  of  the  lesion  the  spastic  variety  of  paralysis  is 
found. 

The  functional  paralyses  (hysteria,  strong  emotion)  are  usually 
flaccid,  but  do  not  exhibit  atrophy  or  the  reaction  of  degeneration, 
and  the  deep  reflexes  are  variable,  usually  preserved  or  exaggerated. 
Tlie  pre.sence  of  contractures  aiul  anjestbesias  and  the  peculiar 
psychic  condition  of  the  patient  are  sernceable  in  making  the  diag- 
nosis. Hysteria  is  capable  of  simulating  very  closely  nearly  every 
tjrpe  of  organic  disease. 

(b)  The  Distribution  of  the  Paralysis  with  referenoe  to  Topical 
Diagaosls  and  Particular  Forms  of  Disease.— As  a  rule,  if  the  paraly- 
sis is  unilateral  it  is  due  to  a  cerebral  lesion ;  if  bilateral,  to  disease 
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of  the  spinal  cord,  except  in  the  diplegias  (double  hemiplegias)  of 
ciiiMrcn. 

(1)  HemipJryin. — Complete  paralysis  of  one  lateral  half  of  the 
body  (face,  arm,  and  leg),  unless  functional,  is  always  due  to  a  cere- 
bral lesion.  There  are  certain  varieties  of  this  form  of  paralysis 
which  serve  to  localize  the  causative  lesion. 

Complete  hemiplegia  (see  li.  Fig.  219)  is  caused  by  a  lesion  of  the 
knee  and  anterior  two  thirds  of  the  posterior  limb  of  the  internal 
capsule,  the  motor  fibres  from  the  sensori-motor  area  being  at  this 
point  gathered  into  a  narrow  band.  Consequently  a  comparatively 
small  lesion  will  involve  the  pyramidal  tract  fibres  which  have  a  very 
extensive  distribution  (face,  arm,  leg). 

Right  hemiplegia  plus  apha.^in  (page  263)  in  a  right-handed  indi- 
vidual indicates  that  the  lesion  further  involves  the  left  third  frontal 
convolution  (see  also  Figs.  61  and  02,  page  :2G6). 

Hemiplegia  plui*  hemiansesthesia  of  the  same  side  indicates  that 
the  lesion  has  encroached  upon  the  posterior  one  third  (sensory)  of 
the  posterior  limb  of  the  internal  capsule  (tr.  Fig.  ■<ilU). 

Hemiplegia  with  parulysis  of  the  tliird  nerve  on  the  opposite  side 
{H,  with  crossed  or  alternating  oeulo-motor  paralysis)  indicates  a 
lesion  of  the  crns  (T,  Fig.  219)  involving  the  third  nerve  as  it  passes 
through  the  crus  to  emerge  at  the  inner  border  of  the  latter  (Fig.  46). 

Hemiplegia  with  cro.'iBed  (opposite)  facial  paralysis  signifies  a 
lesion  in  the  pons  involving  the  nucleus  of  the  seventh  or  facial 
nerve  (/),  Fig.  219).  The  facial  paralysis  in  this  ease  is  of  the  flac- 
cid or  lower  neurone  type.  Hemiplegia  with  double  facial  paralysis 
is  extremely  rare,  and  is  caused  by  a  pons  lesion  involving  both  right 
and  left  facial  fibres  at  their  point  of  decussation.  Hemiplegia  with 
anarthria  (difficult  or  imperfect  articulation,  not  aphasia)  and  difli- 
culty  in  svvallowiug  is  due  to  a  lesion  of  the  bulb  (medulla).  Double 
hemiplegia  (diplegia)  is  due  to  bilateral  or  symmetrical  cerebral 
lesions,  and  is  of  notable  occurrence  in  children. 

In  the  majority  of  cases  hemiplegia  is  due  to  cerebral  hemor- 
rhage, erabulism,  or  thrombosis,  associated  with  arteriosclerosis,  and 
followed  by  softening.  Syphilis  may  be  a  factor  in  the  vascular 
changes.  It  may  be  due  to  brain  tumour,  multiple  sclerosis  or 
sclerosis  of  one  hemisphere,  meningeal  hemorrhage  or  suppuration, 
inflammation,  Raynaud's  disease,  and  general  paresis  of  the  insane. 
It  may  bo  functional  from  hysteria,  and  transient  from  uraemia.  It 
is  a  very  infrequent  event  in  the  last  etages  of  carcinoma  and  pul- 
monary tuberculosis,  and  2  cases  have  been  reported  (.Iaskwav)  as  a 
result  of  the  injection  of  hydrogen  peroxide  into  the  pleural  cavity 
|,oxygeti  embolism).    An  acute  and  sudden  hemiplegia  is  usually  the 
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result  of  hcniorrhagL',  enilmlism,  or  thromhosis;  if  gradual  and  pro- 
greBsive,  of  uuilattral  Imiiii  tutiKnir  or  uii  ishind  of  srltTosis,  the  lat- 
ter, perimps,  only  a  part  of  the  multiple  fonii. 

(2)  Paraphgia. — Paraplefjia,  used  liere  as  indieatinp  paralysis  of 
both  legfi,  may  be  due  to  >;pinal-cord  lesions  or  to  bilateral  disease 
(neuritis)  of  the  peripheral  nerves.  The  following  points  are  of 
service  in  the  discrimination. 

Spastic  paraplegias  are  almost  invariably  due  to  spinal-cord  lesions. 
F'^laeuid  paraplegias  may  he  due  to  spinal  disease  or  peripheral  neuritis. 
If  the  sphincters  of  the  bladder  and  rectum  are  involved,  the  lesiou 
is  in  the  cord,  and  not  confined  to  the  peripheral  nerves. 

The  diseases  whieh  are  eHpecially  charaeteriKed  by  spastic  para- 
plegia are  latL-rat  siderosis,  sjjinal  meningitis,  pressure  from  Potfg 
disease  of  the  vertebrae,  hereditary  ataxic  paraplegia,  multiple  cere- 
bro-spinal  sclerosis,  chronic  myelitis,  tnmsvorse  myelitis  (bcdow  level 
of  lesion),  syphilis  of  the  cord,  eombined  s<leroses  (Pitnam),  and  the 
spastic  cerebral  paralysis  of  children  when  the  legs  only  are  involved. 

Other  diseases  vvbicli  are  responsible  for  paniplegii^,  for  the  most 
part  of  the  flaccid  type,  are  Landry's  ]iaralysis,  Friedreich's  ataxia, 
hemorrhage  into  the  cord  or  the  spinal  meniugcs,  acute  polic*- 
myelitis,  tumour  or  tuberculosis  of  the  cord,  neuritis,  hysteria  and 
diphtheria.  Scurvy  and  rickets  may  give  rise  to  a  pseudo-piiraplegiiu 
There  is  a  senile  parajilegia  due  to  arteriosclerosi.s,  thrombosis,  or  em- 
bolism of  the  s]>iiial  arteries.  The  most  c*onmion  causes  of  paraplegia 
are,  perhaps,  alcoholic  neuritis  and  acute  poliomyelitis. 

The  diflfereutial  diagnosis  of  these  various  maladies  must  of  course 
be  made,  in  each  instam-e,  from  the  associated  symptoms. 

(3)  Monoplegia. — Brachial. — Paralysis  of  one  arm  is  rarely  due  to 
a  spinal  lesion.  Almost  always  it  is  caused  either  by  a  cerebral  lesion 
or  by  neuritis  of  the  nerves  supplying  the  arm. 

If  due  to  cerebral  disease  (hemorrhage,  embolism,  tumour,  etc.), 
the  paralysis  is  of  the  spastic,  non-atrophic  type.  The  lesion  is 
almost  inevitiildy  cortical  or  lies  a  short  distance  below  the  cortex. 
A  lesiou  in  the  internal  capsule  would  need  to  be  narrowly  limited, 
on  acconnt  of  the  crowding  together  of  the  motor  fibres  at  this  point, 
to  cause  paralysis  of  the  nrm  without  involving  the  face  and  leg  fibres 
as  well.     Like  other  paralyses,  it  may  be  due  to  hysteria. 

If  due  to  neuritis  involving  the  nerves  of  the  arm,  the  paralysis  is 
of  the  spinal  (lower  neurone)  tyjw.  Neuritis  (of  various  origin)  may 
and  usually  does  affect  special  nerves  (e.  g.,  muaculo-sjiiral,  median). 
Consequently  certain  groups  of  muscles  which  arc  innervated  by  the 
inflamed  nerve  will  be  paralyzed,  other  groups  supplied  by  the  unin- 
volved  nerves  escapiug^partial  brachial  monoplegia. 


SENSORY    DISTURBANCES 


559 


Bilateral  brachial  monoplegia  is  usually  due  to  the  neuritis  of 
lead  poisoning  ;  possibly  to  crutch  pressure. 

Cruriil  Monoplegia.  —  Piiralysia  of  one  leg  alone  is  rarely  caused 
by  a  cerebral  lesion.  If  its  cerebral  origin  can  be  egtnblished  (by 
concomitant  symptoms),  the  lesitm  will  be  found  in  or  beneath  the 
cortex  in  the  piiraceiitral  lobuly  and  at  the  upper  cud  uf  the  fissure 
of  Rolando  (Fig.  Ill,  and  A,  Fig.  "^19). 

More  commonly  it  in  due  to  disease  of  the  eord,  or  neuritis  iiiTolv- 
ing  the  nerves  uf  the  leg.  The  .-jpinal  causes  are  unilateral  myelitis 
or  anterior  poliomyelitis.  The  latter  in  particular  is  responsible  for 
loss  of  power  in  special  muscle  groups  or  individual  muscles.  Neu- 
ritis from  di>^eafle  or  traumatism  (blows,  pressure)  may  also  be  the 
source  of  a  limited  paralysis  of  the  leg  niuseleB.  A  pelvic  tumour 
by  pressure  on  the  crural  nerve  may  give  rise  to  paralysis ;  and  in 
locomotor  ataxia  the  function  of  certain  nerves  may  be  abolished.  A 
false  or  apparent  monoplegia,  usually  not  a  source  of  error,  may  arise 
from  painful  affections  of  the  limli — e.  g.,  rheumatism  or  phlebitis — 
by  interfering  with  its  normal  mobility. 

Facial  Monoplegia. — Upper  neurone  (cerebral)  paralysis  of  one 
side  of  the  face  (and  tongue)  is  due  to  a  lesion  of  the  lower  part  of 
the  anterior  central  convolution  (Fig.  lil).  The  causes  of  facial 
paralysis  have  been  previously  discussed  in  detail  (page  185). 

SENSORY    DISTURBANCES 

Disturbances  of  certain  of  the  special  senses  (y.  r.)  have  already 
been  described — viz.,  Sight,  Hearing,  Smell,  and  Taste — leaving  for 
consideration  the  cutaneous,  muscular,  articular  and  tendinous  sen- 
sibilities. For  the  sake  of  clearness  they  are  here  tabulated.  The 
table  is  based  upon  Dana's  classification. 

Tactile  Sense \  Pi^^^^nre  j  ,^r     ^^i  gg„g^^  1 

*  Contact  )  I  tutaneouB  aensa- 

Temperature  Sense .  -j  JJ''''|       i  (Special  Senxe)        '^'*^^^- 

Pain  Sense ( General  Senne)  Largely  cutane- 
ous, also  muscu' 
lar. 

The  power  of 
CO  -  ordinating 
muscular  move- 
ments depends 
mainly  upon 
these  three  spe- 
cial senses. 


Muscalar  Sense  . . 

Articular  Sense.. . 
Tendinous  Sense. 


chiefly  of 

weight 
of  posture 
of  posture 


(Special  Sense) 

{Special  Seme) 
{Special  Sense) 
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A  general  or  roinmon  sensation  appears  in  consciousness  to  have 
its  seat  in  the  body — e.  g.,  pain ;  a  special  sensation  is  referred  men- 
tally to  some  cxttTual  agi-ncy — o.  g.,  the  prossiirc  of  a  weiglit. 

Methods  of  Examiiun^  for  Sensory  Disturbances. — 
Tlie  sensory  functions  are  exuniiiiod  in  order  to  determine  whether 
they  are  alniorniully  aetive,  alitJcnt  or  perverted.  In  testing  the 
cutaneous  and  pain  senses,  the  p:itient's  eyes  sliouki  he  ki-pt  strictly 
olosed  or  blindfolded,  and  ho  should  be  instructed,  to  respond 
promptly  at  the  instant  lie  perceives  the  sensation  required,  using 
always  the  warae  word,  "Yes"  or  "Xow,"  but  otherwise  to  keep 
silent.  Note  the  promptness  of  the  response,  as  there  may  be  a 
delay  in  conduction.  The  time  elapsing  between  stimulus  and 
response  is,  under  normal  circumstances,  ,\j  of  a  second  ;  in  disease 
it  may  require  10  seconds.  In  testing  tactile,  temperature,  and  pain 
sensibility,  the  areas  in  which  disturbances  are  found  should  bo  care- 
fully outlined.  It  is  often  necessary  to  go  over  the  whole  cutaneous 
surface  inch  by  inch  before  the  examination  can  be  considered  to 
have  been  thorough.  In  &ome  cases  it  is  necessary  to  examine  not 
only  the  cutaneous  surface,  but  the  mucous  mombrauo  of  the  nasal 
and  (tva\  cavilies  and  the  external  genilaViu. 

{a)  Tactile  Sense.— This  sense,  which  embraces  the  elements  of 
pressure  and  contact,  may  be  tested  as  n  whole  by  the  eesthesiometer 
— practically  a  pair  of  dividers  with  blunted  points.  In  default  of  a 
regulation  instrument,  ordinary  compasses  with  their  tips  guarded  by 
bits  of  adhesive  plaster,  a  hairpin,  or  the  heads  of  two  ordinary  pins, 
may  be  used.  The  patient's  eyes  being  closed,  the  points  are  to  be 
placed  upon  the  skin  suBiciently  wide  ajtarl  to  be  rei'ognised  as  a 
double  contact  and  gradually  brought  togctlicr  urjtil  it  appears  to  the 
Hubjuct  that  he  is  being  touched  with  a  siugle  point  only.  Note  also 
whether  one  point  is  felt  aa  two  or  more :  and  whether  a  touch  upon 
one  side  of  a  limb,  or  of  the  body,  is  felt  respectively  \\]y<m  the  other 
side  of  the  same  limb,  or  the  opposite  side  of  the  body.  Tlie  sensi- 
bility varies  within  wide  limits.  If  the  distances  are  twice  as  great 
as  those  given  in  the  following  table  it  may  be  considered  abnormal : 


Tip  of  tongue 

Tip  of  fingers 2 

Lips 8 

Dorsalsiirfaee  of  flngfrs  6 
Tij)  of  iinse  ami  foretirm  8 
Tip  of  toes,  clieeks,  eye- 
lids, temple 12 


=  i 


Ilack  of  liands. . 

Neek 35 

Foroarin.  leg,  dor- 
auiii  of  ffiot  ...        40 

Back GO-SO 

Ann  and  tbigli . .        80 


30  mill.—       U  m. 


=      1|  " 


The  element  of  contart  or  ttmeh  is  tested  by  drawing  the  tip  of 
the  finger,  a  pencil,  the  head  of  a  pin,  a  camcrs-hiiir  pencil,  or  a 
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Binall  cone  of  nottoii,  liglUly  over  tlic  skin,  ilesiring  the  patient  to 
answer  immediately  upon  feeling  the  touch.  To  avoid  unthinking 
or  mechanical  responses  by  the  patient,  it  is  desirable  from  time  to 
time  ostensibly,  but  not  actually,  to  touch  the  surface.  Symmetrical 
parts  should  be  compared.  The  power  of  localization,  dependent 
npon  the  tactile  sense  /iIum  muscnilar  or  weight  sense,  is  determined 
by  touching  the  skin  with  the  iinfrer  tip  and  asking  the  patient,  with 
his  eyes  closed,  to  put  his  own  finfrer  on  the  same  point.  lie  should 
not  err  to  a  greater  extent  than  2  inches.  This  ia  a  good  test  for 
slight  aniesthesia,  as  he  may  be  able  to  feel  the  touch  but  not  to 
localize  it. 

In  testing  the  other  element  of  tactile  sensibility,  viz.,  the 
cutaneous  j)re.ssure  ni'mte,  the  extremity  or  part  to  be  examined 
must  He  upon  a  table,  bed,  or  other  support,  so  as  to  eliminate  mus- 
cular action.  Weighted  rubber  ballH,  weights  held  by  a  wire,  shot 
cartridge.s  tilled  to  different  levels  with  shot,  JJ  i>ill  boxes  (1  filled, 
1  empty),  or,  more  simply,  coins  differing  in  weight  but  preferably 
of  nearly  the  same  size,  may  be  laid  upon  the  part  and  the  patient 
requested  to  indicate  whieh  is  lieavter.  This  sense  is  most  acute  on 
the  brow,  temples,  forearm,  dorsal  surface  of  hand,  and  abdomen. 
For  most  purposes  the  tactile  sensibility  can  be  determined  and  suf- 
ficiently measured  by  using  the  heads  at  two  jjins. 

{/')  Temperature  Sense. — For  testing  this  sense  one  may  u.'^c  test 
tubes  cuntaiuing  hot  and  cold  water.  Touch  the  surface  first  with 
one,  then  with  the  other,  desiring  the  patient  in  each  case  to  state 
whether  it  feels  hot  or  <'ol<l.  Observe  also  whether  there  is  a  reversal 
of  this  sense — i.  e.,  whether  he  calls  hot  "  cold,"  or  cold  "  hot,'*  or 
both.  It  is  abnormal  if  temperatures  of  60"  to  65°  are  not  described 
as  cold,  or  those  of  ^5°  to  95"  as  warm.  In  some  instances  heat  and 
cold  of  moderate  degrees  will  be  painful. 

{c)  Pain  Sense. — The  point  of  a  pin,  needle,  pen,  sharp-pointed 
pencil,  or  the  faradic  current,  may  be  employed  to  determine  the 
acnteness  of  tlie  pain  sense.     It  may  be  absent  or  excessive. 

('/)  Muscular  Sense. — This  special  sense  is  to  be  tested  by  using 
weights,  as  in  the  examiTiution  of  the  pressure  sense,  except  that  the 
limb  or  part  must  not  bo  supported.  It  is  desirable  to  use  objects 
which  reaembJe  eaeli  other  in  size  and  shape  but  differ  in  weight. 
First  a  light,  then  a  heavy,  object  may  be  placed  in  the  unsupported 
hand,  or  upon  tlie  dorsum  of  the  foot,  and  the  patient  be  required  to 
say  which  is  tlie  hcMvicr. 

(e)  Articular  and  Tendinous  Sense. — To  test  this,  have  the  pa- 
tient's eyes  strictly  closed  or  blindfolded.  Then  taking  hold  of  one 
of  the  extremities,  flex,  extend  and  move  it  in  a  variety  of  direo 
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tioQs,  desiriug  the  patieut  to  imitate  these  motions  with  the  corre- 
sponding limb  of  the  opposite  side ;  or  place  one  lirnb  in  a  certain 
posture  and  have  liim  describe  the  position  in  which  it  remains. 

(_/")  Ataxia. — Upon  tlie  muscular  sense,  by  which  is  ascertained 
the  amount  of  strength  to  be  employed,  and  the  articular  and  ten- 
dinotm  senxe,  whieh  informs  the  sensorinm  nf  the  position  of  the 
various  limbs  and  parts  of  the  body,  depend  the  power  of  ctMirdiini' 
lion — i.  e.,  the  regular  and  smooth  co-operation  of  individual  mascles 
or  muscle  groups  which  is  requisite  to  accomplii-h  a  definite  action 
or  movement.  If  these  senses  are  dulled  or  abolished  the  condition 
of  ataxia  exists.  Other  factors  aro  also  concerned — sight,  touch,  etc. 
^bat  those  just  mentioned  are  the  most  important.  Ataxia  mani- 
fests itself  in  certain  disturbances  of  station  and  gait  or  other  volun- 
tary movements.  These  disorders  of  co-ordination  may  be  searched 
for  as  follows ; 

(1)  Ataxia  of  the  upper  extremiliet  is  tested  for  by  asking  the 
patient,  liis  eyes  being  closed,  to  touch  first  with  one  index  finger, 
then  witli  the  other,  tlie  tip  of  the  nose,  the  lobe  of  the  ear,  the  cen- 
tre of  the  closed  eye,  or  the  end  of  an  indicated  finger  of  the  oppo- 
site hand  ;  or,  with  the  eyes  open,  to  thread  a  needle,  button  his  coat, 
or  write.     If  these  attempts  are  successful  the  co-onJination  is  good. 

(2)  Ataxia  of  the  hirer  extremities,  if  present,  may  be  exploited 
by  various  methods.  Require  the  patient  to  stand  with  closed  eyes, 
the  heels  together.  In  a  perfectly  healthy  ]»or«ou  I  he  swaying  of 
the  head  will  be  about  1  inch,  even  less  than  with  the  eyes  open. 
If  ataxia  is  present  the  swaying  will  be  ver}'  noticeable,  and  the  pa- 
tient, if  not  prevented,  may  even  fall  down.  This  symptom  is  called 
static  ataxia  (or  the  "  Romberg  symptom '").  Ask  him  further  to 
walk  along  a  straight  line  (seam  of  carpet,  line  of  junction  of  floor 
boards),  or  to  walk  across  the  room  and  put  the  tip  of  a  forefinger, 
without  hesitation,  upon  some  indioaled  spot  (a  mark  on  a  door, 
centre  of  a  picture,  mantel  ornament).  If  he  is  unable  to  follow  the 
line  or  touch  the  spot  he  has  motor  ataxia.  If  he  is  unable  to  walk, 
desire  him,  with  his  eyes  open,  to  imitate  with  his  foot,  movements 
made  by  tiie  examiner's  hand  (e.  g.,  writing  in  the  air,  circles),  or 
with  closed  eyes  to  touch  with  the  big  toe  of  one  foot  a  stated  point 
(dorsum,  inner  malleolus)  of  the  other  fuot. 

In  all  tests  for  ataxia  which  require  to  be  made  with  closed  eyes 
it  is  only  fair  that  the  patient  be  allowed  to  rehearse  once  or  twice 
the  actions  which  are  to  be  performed,  as  even  a  normal  person  may 
bungle  at  the  first  trial. 

There  is  a  special  form  of  ataxia,  the  '■'■cerebellar  "  due  to  disease 
of  tlie  cerebellum,  especially  of  the  vermis  or  middle  lobe.      The 
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patient  walks  in  a  reeling,  drunken  manner,  with  short  steps  and 
feet  wide  apart — the  titubating  gait.  It  is  due  to  a  disturbance  of 
the  bulauciDg  power  (equilibration)  over  which  the  cerebellum  pre- 
sides, and  is  distinguished  from  ordinary  ataxia  by  the  fact  that 
while  the  patient  is  in  bed  he  can  successfully  pass  the  available  tests 
described,  and  iit  no  time  are  the  arms  ataxic. 

The  Diagnostic  Significance  of  Sensory  DiBturbances. 
— The  disturbances  to  be  considered  are  : 

(a)  AoaBSthesia. — This  term,  according  to  a  strict  definition,  indi- 
cates a  loss  of  tactile  sensibility,  but  is  often  employed  to  denote  a 
loss  of  any  form  of  sensation.  The  distribution  of  tactile  aiiaaethesia 
is  somewhat  varied.  It  may  be  either  functional  or  due  to  some  or- 
ganic lesion.  In  general,  the  most  important  diseases  or  conditions 
which  present  anteethesia  as  a  symptom  are :  cerebral  lesions  causing 
hemiplegia ;  hysteria  and  traumatic  neuroses ;  disease  of  the  posterior 
column,  roots,  or  horns  of  the  spinal  cord,  especially  locomotor  ataxia ; 
pressure  on  the  cord ;  neuritis  (a  frequent  cause) ;  leprosy  and  Mor- 
van's  disease. 

(1)  Hemiantsgthesia.,  aa  its  name  indicates,  is  a  loss  of  sensibility 
confined  to  one  lateral  half  of  the  body.  When  found  it  is  in  the 
majority  of  cases  a  symptom  of  hysteria.  It  usually  affects  the 
left  side,  and  terminates  very  exactly  at  the  middle  line  of  the 
body.  Xot  infrequently  there  is  ansesthesia  of  the  senses  of 
hearing,  taste,  smell,  and  sight  on  the  same  side.  The  next  most 
common  cause  is  a  lesion  (hemorrhage,  tumour)  of  the  posterior 
third  (retrolenticular  portion)  of  the  posterior  limb  of  the 
internal  capsule,  at  which  point  the  sensory  fibres  pass  upward 
(0,  Fig.  219).  Under  such  circumstances  it  is  usually  incomplete 
and  is  conjoined  with  hemiplegia  of  the  game  side.  Ilemian- 
ssthesia  and  hemiplegia  on  the  same  side  plus  oculo-motor  paralysis 
of  the  opposite  side  (crossed  ocular  paralysis)  is  indicative  of  a  lesion 
in  the  crus  on  the  same  side  as  the  ocular  paralysis  {C,  Fig.  210). 
Anaesthesia  of  one  side  of  the  body  with  anfBsthcsia  of  the  opposite 
side  of  the  face  (crossed  facial  aufesthesia)  may  be  due  to  a  lesion  of 
the  upper  portion  of  the  pons.  Very  rarely  hernianffisthcsia  is  indicji- 
tive  of  a  lesion  in  the  optic  thalamus,  or  a  large  cortical  or  sntx^or- 
tical  lesion  of  the  parietal,  temporal,  or  occipital  lobes,  or  is  associated 
with  multiple  scluroaia  or  hemichorea.  An  incomplete  henniaufesthe- 
sia  of  one  side,  with  partial  hemiplegia  of  the  opposite  side,  may 
occur  as  a  result  of  a  unilateral  lesion  of  the  spinal  cord. 

(2)  Bilateral  anmsthesia  sometimes  amounting  to  a  double  hemi- 
anffisthesia,  but  generally  confined  to  the  two  lower  extremities  (Fig. 
220)  and  the  lower  part  of  the  trunk,  is  rarely,  if  ever,  due  to  a 


degrees  of  paralysis,  ifl  usually  due  to  some  lesion  affecting  tlie  spimil 
cord,  viz.,  injury  or  compression  of  the  eord  by  dislocatiun,  fracture, 
or  caries  of  the  vertebra';  spiual  meningitis,  lieinorrlia^e  into  the  eord 
(rare)  or  meninges  (anaBtheeia  euddeii),  tumour,  myelitis,  and  loco- 
motor ataxia. 
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(3)  Anatithesfa  of  irreguhtr  di.9(ribiitinn  is  due,  as  a  rule,  eitiicr 
to  hydtoritt  or  neuritis.  The  loss  of  sensibility  muy  involve  one  arm 
(Fig.  5J20)  or  one  leg,  or  one  side  of  the  face  alono  (mouo-anffifithesirt), 
or  occur  in  multiple  und  scattered  patches  in  any  portion  of  the  body 
(Fig.  221).  Ana?sthesia  of  a  single  extremity  rarely  oiiginiites  from 
a  cerebral  lesion,  but  when  arising  from  this  cau.se  the  anaesthesia  is 
most  marked  at  the  terniiunl  portion  of  the  limb  and  gnulually  lessons 
aa  the  trunk  is  apjtroached  ;  if  caused 
by  a  spinal  lesion  its  proximal  border 
will  present  a  sharp  lini.'  of  ilemarea- 
tion.  The  shape  and  location  of  iso- 
lated areas  of  aniEsthesia  slunild  be 
compared  with  Figa.  199  to  201,  to 
find  if  they  correajtond  to  defluite 
spinal  segments ;  and  with  Figa.  202 
to  207  in  onler  to  determine  whetlier 
they  are  coterminous  with  the  area  of 
distribution  of  any  of  the  peripheral 
nerves,  f^ingle  or  multiple  rireum- 
Bcribed  patches  of  ansfistheaia  are,  as 
previously  stated,  usually  due  to  hys- 
teria or  neuritis.  If  to  the  former, 
there  is  generally  a  lark  of  correspond- 
ence with  either  segmentary  or  pe- 
ripheral localization  ;  if  to  the  latter, 
the  aaaBsthetic  area  or  areas  will  fit  the 
area  of  supply  of  one  or  more  of  the 
sensory  cranial  or  the  mixed  spinal 
nerves — e.  g.,  trigeminal,  radial,  plan- 
tar, etc. 

(6)  HypersBsthesia. — An  exceseive 
sensibility  to  tactile  and  other  impres- 
sions attends  a  considerable  number 
of  diseased  conditions.  Areas  of  hy- 
penestheeia  are  of  frequent  occur- 
rence in  hysteria  constituting  the 
so-called  hysterogenic  xones — i.  e., 
tender  points  on  the  chest,  the  lower 
aMomen  and    the  back   (Fig.  220), 

pressure  u|X)n  which  will  excite  and.  if  coniintied,  mar  stop  a  bys- 
terical  paroxysm.  An  exoeHsively  ti'nder  and  painful  mammary  gland, 
withoat  evidence  of  tumour  or  inflammation,  is  the  **hTstertcal 
braart.**    In  nearaethenia  there  is  a  frequent  byperMtheoa  of  loeal- 
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ized  points  along  the  spine  and  on  the  scalp  and  chest.  The  B<-alp 
is  often  ten(ier  fallowing  headaches  (especially  of  migranous  type), 
and  facial  or  occipital  neuralgias.  The  area  supplied  by  any  neuralgic 
nerve  may  be  temporarily  hyperaisthetic.  Teuduniess  of  the  scalp 
may  also  occur  at  the  menopause  or  in  gouty  persons.  A  general, 
sometimes  loi'alized,  hypera'sthesia  may  be  present  in  epidemic  influ- 
enza, typhoid  fever,  anaemia,  and  some  of  the  chronic  toiic  states, 
especially  from  alcoliol  and  opium.  A  suggestive  and  early  symp- 
tom of  rickets  is  a  diffuse  hyperaisthesia.  The  paralyzed  side  in  a 
hemiplegia  may  be  slightly  oversensitive,  and  in  some  eases  of  brain 
tumour  there  is  a  marked  and  extensive  hypersesthesia.  In  unilat- 
eral lesions  of  the  spinal  cord  there  is  a  narrow  zone  of  hypera\sthesia 
above  the  level  of  anajsthcsia  on  the  side  of  the  lesion.  A  decided 
hypersesthetic  condition  of  the  head  and  extremities  may  occur  at  the 
onset  of  cerebro-spinal  meningitis,  and  the  finding  of  hyporflesthetic 
areas  in  locomotor  ataxia  is  not  uncommon.  Inflamed  nerves  may  at 
some  stage  of  the  disease  be  noticeably  hypersesthetic.  Finally,  the 
referred  tenderness  of  visceral  diseaae  has  been  described  (page  42). 

Loss  of  the  pressure  sense,  contact  sense  remaining,  may  be  ob- 
served in  locomotor  ataxia. 

Annesthesia  dolorosa,  areas  which  are  acutely  painful  but  in  which 
there  is  tactile  ansesthesia  and  analgesia  (loss  of  pain  sense),  are  found 
in  compres.?ion  of  the  spinal  cord. 

(c)  Disturbances  of  the  temperature  sense  consist  in  a  lossof  the  cold 
sen.se  or  the  heat  sense,  or  both,  or  a  condition  of  reversal  of  sensation, 
cold  being  called  "  hot "  and  rice  versa.  Such  alterations  from  the  nor- 
mal are  especially  characteristic  of  syringomyelia  (Figs.  I'M  to  197), 
and  to  8  less  extent  of  locomotor  ataxia  and  lesions  of  the  medulla. 

(</)  Disturbances  of  the  pain  sense  comprise  hyperalgegia,  an  ex- 
cessive sensibility  to  painful  stimuli ;  and  analgmut,  a  loss  of  sensi- 
bility to  pain.  Analgesia  is  found  particularly  in  syringomyelia,  Mor- 
van's  disease,  and.  hysteria;  occasionally,  also,  in  syphilis. 

(e)  Losa  of  the  muscular,  articular,  and  tendinous  senses  consti- 
tutes ordinary,  trrstts  cerebellar,  ataxia  (y.  v.).  It  indicates  an  inter- 
ruption of  the  sensory  conducting  tracts  for  such  impressions  (Figs. 
191,  iy*tol97).  It  is  seen  especially  in  cortical  lesions  and  lesions 
of  the  corpora  quadrigemina,  crurii,  and  pons.  It  is  characteristic 
of  locomotor  ataxia,  and  may  be  found  in  transverse  injury  or  disease 
of  the  cord,  syringomyelia,  Friedreich's  disease,  ataxic  paraplegia, 
seldom  in  dementia  paralytica,  slightly  in  multiple  neuritis,  and  also 
occurs  in  cretinism. 

Of  these  separate  senses,  losa  of  weight  sense  (muscular  anaesthe- 
sia) may  be  found  alone  in  hysteria  and  cortical  lesions ;  impairment 
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of  postare  sense  (articular  and  tendinous  anaesthesia)  may  be  present 
in  tabes  and  neuritis  before  ataxia  is  found ;  static  ataxia  involves 
muscular  and  articular  sensation  -,  and  motor  ataxia  concerns  articu- 
lar and  tendinous  sensations. 

Astasia-ttba^a — inability  to  stand  and  to  walk — is  generally  a 
symptom  of  hysteria  rather  than  a  separate  disease,  and  most  oom- 
mouly  succeeds  an  emotional  storm  or  an  injury.  It  has  been  ob- 
served aLso  in  tabes,  multiple  sclerosis^  spastic  paraplegia,  multiple 
neuritis,  and  exoplitliulniic  goitre.  It  lias  been  knowni  to  follow 
infectious  diseases,  carbon  monoxide  {Kjisoning,  overexertion  in  walk- 
ing, and  painful  affections  of  the  leg.  There  is  no  {paralysis,  and 
while  in  bed  the  movements  of  the  feet  and  legs  show  no  incoordina- 
tion ;  but  upon  attempting  to  stand  or  walk  the  legs  give  wiiy.  as  if 
plastic.     Such  cases  otxur  mainly  in  women  and  young  adults. 

(/)  Other  Irregularities  of  Sensation. — Allochiria,  transference  of 
sensation  so  that  a  toui^h  on  one  side  of  the  body  is  felt  on  the  oppo- 
site side,  may  be  a  symptom  of  hysteria,  loconiotor  ata.\ia,  dissemi- 
nated sclerosis,  and  myelitis.  roh/(fnthesia  (a  touch  with  one  point 
felt  as  two),  is  of  the  same  significance.  Delayed  coiuhtcium  (tactile 
or  pain),  so  that  the  response  may  require  10  seconds  instead  of  -^ 
second,  may  be  found,  especially  of  pain,  in  locomotor  ataxia  and 
various  peripheral  paralyses.  Of  similar  moderate  suggestiveness  are 
a/ier-sermaiion,  an  increasing  pain  lasting  for  some  minutes  after  a 
pin  prick;  and  double  i<eni*ihilUif  to  touch  and  pain,  in  which  tlie 
tactile  impression  is  first  perceived,  the  painful  impression  coming 
to  consciousness  after  a  varying  time.  Asteriognusis — an  inability  to 
recognise  the  shape  or  density  of  solid  bodies— usually  signifies  a 
gross  lesion  (tumour,  hemorrhage)  of  the  parietal  lobe. 


THE   REFLEXES 

The  reflexes  to  be  tested  are  the  cutaneous  or  superficial;  the 
tendinous  or  deep  reflexes;  and  certain  organic  or  e.mA(-n?y('j- actions. 

All  of  these  reflexes  presuppose  the  truvelliiig  of  a  stimulus  from 
the  periphery  along  the  afferent  nerve  to  the  motor  cells  in  the  cord 
or  medulla.  The  motor  cells  transform  the  received  stimulus  into 
an  impulse  which  is  reflected  to  the  periphery  along  an  efferent 
(motor)  nerve  to  certain  muscles,  which  in  couse<|uence  contract  in- 
voluntarily. This  reflex  action  ordinarily  occupies  from  one  twelfth 
to  one  tenth  of  a  second.  The  superficial  or  cutaneous  reflexes  are 
elicited  by  irritating  the  skin  or  mucous  membrane,  thus  causing 
contraction  of  the  muscles  near  the  irritated  part;  the  deep  or  ten- 
don reflexes  are  produced  usually  by  striking  the  tendon,  but  also  by 
sharp  percussion  of  the  muscle  or  the  periosteum  near  the  tendon. 
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Tlie  organic  or  visceral  reflexes  involve  a  definite  and.  co-ordinate 
response  to  special  stiniuli — e.  g.,  defecation. 

The  Superficial  (Cutaneous)  Reflexes.— (nr)  Method  of 
Ejcamination. — Tlie  ciitiineous  n-fU-XL^s  aro  usuaily  tested  by  sharply 
stroking  the  akin  with  the  finger  or  »  pencil,  or  by  scratching,  tick- 
ling, pinching,  antJ  pricking,  cr  the  Eipplicatioii  of  heat  (hot  water), 
cold  (ice),  or  chemical  irritants.     The  aujHrticiul  reticxes  are  the  : 

Scapular. — Irritate  the  interscapular  region  and  the  sciapwlor  inuacles  contract. 

Ejngamlriv. — Stroke  tlie  side  of  the  chest  downwanl  frutn  the  nipple,  uiid 
the  epigiistriuin  on  tl«e  Kiinic  side  relmets. 

Ahiliiniinal. — Stroke  from  the  castal  iniirgiii  downward  in  the  manimillary 
line,  and  the  atxlominal  nuiscles  contract  tin  the  samp  side. 

CremasU-rir. — Stroke  the  upjxrr  iind  inner  pari  of  the  thigh,  and  the  testicle 
(not  the  scrotum  alone)  on  the  same  side  draws  upward. 

Gluteal. — Stroke  the  skin  of  the  buttock,  and  a  contraction  of  the  gluteal 
muscles  on  the  same  aide  ivill  futlow. 

Plantar. — Stroke  or  tickle  the  sole  of  the  foot,  and  the  leg  jerks  upward  or 
the  fo)jt  i.s  suddenly  dorsiflexcil. 

BafiinttkCs  Toi-rijUx. — Stroke  the  inner  side  of  the  sole  of  the  foot  from  the 
heel  to  the  t<ie8.  In  nortnul  condition.H.  all  the  toes  undergo  plimtar  flexion 
(A,  Fij{,  222).  In  certain  organic  diseases  the  great  toe  (|}erhaps  followed  by 
all  the  toes)  undergoes  slow  dorsal  Hexion  (li,  Fig.  222). 
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tBabiuski'8  hIkii.) 


Kiii. 


-The  BftUlimkt  Uif-rcflcX  (HiitvliisiHi  jiii.l  Kiiiiiy). 


The  foregoing  refiexcs  dupeiid  njutn  tlie  spinal  cord  atJ  a  motor 
centre;  the  following  upon  centres  in  the  medulla: 

Conjuwlh'al  or  Lid  Refies. — Touch  the  conjunctiva,  or  expose  the  eye  ab- 
ruptly to  a  hright  light,  and  the  eyelids  close  suddenly  by  contract.ion  of  the 
nrliicularis  orhis.     TIic  trigeminus  is  the  atTcrciit,  the  fnciiil  the  efferent,  nerve. 

Fuf/ittani — Skin  Ifcflcjc. — Stroking  chin  or  neck  causes  dilatiition  of  pupils. 

Palaial. — Touching  the  mucous  nienihrnnp  of  Ihe  (^alate  causes  the  latter 
to  dntw  lip.  The  glo.ssopharyngeal  is  the  afTerent,  the  pneumogastric  or  spinal 
accessorj'  (lie  elTerent,  nervp. 

(b)  Diagnostic  Signiflcance  of  the  Superficial  Reflexes.— The 
cutaneous  reflexes  are  of  snch  variable  occurrence  in  different  indi- 
vidnala  that  their  absence  is  not  of  much  significance.    The  palate 
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reflex  may  he  lost  in  liys- 
teriaaiui  bulbar  paralysis. 
Diminished  plantar  reflex 
witli  exaggoraleil  patellar 
tendon  reflex  is  some- 
what characteristic  of 
functional  pariiplegia, 
and  the  siiperfitial  re- 
flexes in  general  may  be 
absent  on  the  atTected  side 
in  the  early  stages  of  cere- 
bral hemiplegia.  The 
Babinski  phenomenon  is 
found  in  the  greater  nn  tn- 
ber  of  cases  of  lesions  of 
the  pyramidal  columns, 
but  is  absent  in  infantile 
paralysis  and  hysteria.  It 
is  said  to  be  normal  in 
the  new-born. 

The  presence  of  a  cu- 
taneous reflex  is  of  value 
because  it  demonstrates 
that  the  reflex  arc  (sen- 
sory nerve,  spinal  seg- 
ment, motor  nerve)  upon 
which  it  depends  i.s  in  a 
normal  condition.  The 
Icinatioii  of  tlie  segments 
for  the  more  important  of 
these  reflexes  ia  shown  tii 
Fig.  tili. 

The  Deep  (or  Ten- 
don) Reflexes. — There 
is  some  ditlerence  of  opin- 
ion as  to  the  nature  of 
the  tendon  reflex.  That 
it  is  a  true  spinal  reflex 
is  denied  by  some  who 
attribute  it  to  an  abrupt 
Btretrhing  by  the  blow, 
with  consequent  increase 
of  tension,  of  a  muscle 
which   is  already   tense. 
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Fin.  223.— Diiwtruiii  i<howin((  tUu  iieifnientul  localization 
of  the  iiutoiiiutic  icdiln's  und  the  »upcrJle-Uil  and 
iltcp  rcrte.vts  in  llit-  >piniil  cord. 


TEE  EVIDENCES  OP  DISEASE 


^.«^^ 


'•^^^N 


thus  exciting  a  sudden  cuntraction.  There  is,  however,  good  author- 
ity for  its  true  rottex  origin.  Practically  it  makes  no  difference,  for 
according  to  either  hyj)othe8i8  a  reflex  arc  is  indispensable,  in  tlie 
one  case  to  enable  the  reflex,  in  the  other  to  maintain  the  muscular 
tonus.  The  more  important  deep  reflexes  are  those  of  the  jaw,  elbow, 
wrist,  knee,  and  ankle;  to  which  may  be  added  the  pnpillary  and 
ciliary  reflexes. 

(u)  Method  of  Examination.— (1)  Jaw  Jerk. — Place  a  finger  upon 
the  chin,  let  the  patient  open  his  mouth,  but  not  too  widely,  and  de- 
liver one  or  two  strong  percussion  strokes  upon  the  finger ;  or  per- 
cuss similarly  upon  a  knife  blade  or  paper  cutter  laid  upon  the  lower 
teeth.     If  this  reflex  is  present  the  muscles  which  close  the  jaw  will 

suddenly  contract.  It  is  dependent 
upon  the  motor  nucleus  of  the  trigem- 
inus. 

{'i)  Elbow  or  Triceps  Jerk. — Bring 
the  arm  out  from  the  body  and  let  it 
rest  ujjou  the  examiner's  hand,  which 
is  planed  in  the  crook  of  the  elbow,  in 
such  a  manner  that  the  forearm  hangs 
vertically  downward  at  right  angles  to 
the  upper  arm.  Then  with  the  fore- 
finger and  thumb  grasping  the  straight- 
ened mid  die  finger,  as  in  Fig.  2'ii 
Fio.  224.-Showiug  method  <,(  re-cn-  /^^i^jij  ^j^^^es  an  excellent  strong  per- 

forcing  iniJulu  DDirertu  make  strong  .  .  ,       ,  ,    ,•       ", 

perouMion.  cussor),  or  With  the  regulation  ham- 

mer, strike  just  above  the  olecranon. 
The  forearm  performs  a  movement  of  extension  because  of  the  con- 
traction of  the  triceps. 

(3)  Wrist  Jerk. — Allow  the  hand  to  hang  down  (aa  in  wrist  drop) 
and  strike  the  extensor  tendons  proximal  to  the  wrist  joint.  The 
hand  will  suddenly  be  extended. 

(4)  h'uee  Jerk. — The  leg  should,  if  possible,  be  allowed  to  hang 
limply  at  right  angles  to  the  thigh.  The  knees  maybe  crossed;  or 
if  a  chair  or  the  bed  is  sutfieiently  high  so  that  the  feet  do  not  touch 
the  floor,  he  may  sit  in  such  a  way  that  the  legs  hang  vertically  down- 
ward over  the  edge  ;  or  the  cxanainer  may  support  the  leg  by  phteingj 
his  hand  in  the  crook  of  the  knee ;  or  push  his  hand  from  the  outsida 
far  enough  under  to  rest  it  upon  the  opposite  knee  of  the  patient, 
thus  letting  the  leg  swing  upon  his  forearm  ;  or,  if  tlie  patient  can 
not  sit  up,  the  knee  may  be  flexed  and  supported  by  tijc  hand.  The 
patient  aliould  be  directed  or  diverted  so  that  the  leg  hangs  loosely. 
A  sharp  blow  (with  edge  of  hand,  finger,  hammer)  should  be  struck 


\ 


4 


THE   REFLEXES 


571 


upon  the  tendon  just  below  tlie  patella.  Under  normal  conditions 
there  follows  an  abrupt  jerk  of  the  leg  and  foot.  If  it  can  not  be 
obtained,  employ  "re-enforcement" — i.e.,  desire  the  patient  to  clinch 
hie  fiata  strongly;  or  hooking  his  fingers  together,  to  pull,  one  hand 
against  the  other,  using  all  his  strength.  Either  by  lessening  cere- 
bral inhibition,  or  by  causing  an  increase  of  the  general  muscular 
tonaion,  re-enforcement  may  oliL'it  a  previously  absent  reflex.  In 
some  cases  of  exaggerated  knee  jerk  it  is  possible  to  obtain  a  knee 
clonus  equivalent  to  ankle  clonus  (see  (5)  following)  by  fully  ex- 
tending the  leg,  seizing  the  patella,  quickly  pushing  it  downward 
and  continuing  the  pressure.  As  a  result  the  quadriceps  may  con- 
tract rhythmically  for  a  considerable  period. 

(5)  Ankle  Jerk. — Extend  the  patient's  leg  and  hold  it  up  by 
grasping  the  foot,  at  the  same  time  bending  the  foot  upward  so  as 
to  stretch  the  tendo  Achillis.  Then  strike  the  tendon  sharply  and 
observe  tlie  resulting  contraction  of  the  muscles  of  the  calf.  Ankle 
clonus  is  a  peculiar  rhythmic  contraction  of  the  calf  muscles. 
Partly  extend  the  leg,  and  it  is  essential  that  the  knee  be  slightly 
bent.  Let  the  heel  rest  in  the  examiner's  left  hand  wliile  his  right 
hand  seizes  the  front  part  of  the  foot  and  abruptly  pushes  up  or 
dorsiflexes  it  upon  the  leg.  The  calf  muscles  contract,  forcing  the 
foot  downward  against  tlie  examiner's  hand,  and  if  the  latter  con- 
tinues to  press  steadily  on  the  sole  of  the  foot  a  rhytbmir,  clonic 
movement  of  the  foot  will  begin  and  continue.  Some  notion  of  the 
readiness  with  which  the  clonus  dovelojis  may  be  obtained  by  ascer- 
taining the  degree  of  dorsiflexion  of  the  foot  at  which  the  rhythmic 
movements  begin.  In  some  cases  a  very  small  amount  of  flexion  and 
pressure  will  produce  it.  True  ankle  clonus  must  be  distinguished 
from  the  few  clonic  movements,  rapidly  ceasing,  which  may  be 
observed  as  a  result  of  similar  manipuhitions  in  cases  of  neuras- 
thenia and  hysteria. 

"  Paradoxical  contraction "  is  sometimes  observed  while  testing 
for  ankle  clonus  in  a  leg  the  muscles  of  which  are  extremely  spastic. 
It  conBlsts  of  a  tonic  contraction  of  the  anterior  tibial  muscles  pro- 
duced by  the  abrupt  dorsi flexion  of  the  foot. 

(6)  The  lu/fit  reflex  {q.  v.)  and  tlie  ciluirt/  reflex  {q.  v.)  have  been 
elsewhere  considered. 

(4)  Diagnostic  Significance  of  the  Deep  Reflexes.— Of  the  deep 
reflexes  the  knee  jerk  or  patellar  reflex  is  tlie  most  important.  It  is 
almost  invariably  present  in  health.  Fig.  SS^  shows  the  spinal  local- 
ization uf  the  deep  reflexes;  Fig.  225  their  mechani.sm. 

(1)  Abnenre  nf  the  knee  jerk  is  caused  by  a  lesion  affecting  any 
part  of  the  reflex  arc.     Like  the  other  reflexes,  its  presence  implies 


(motor)  nerve  and  the  muscle  itself.     If  the  function  of  any  portion 
or  element  of  this  circuit  is  in  abeyance  the  reflex  is  abolished. 
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Consequently  loss  of  the  knee  jerk  is  a  symptom  of  disease  affecting 
either  the  motor  or  sensory  fibres  or  both — neuritis ;  diseases  of  the 
posterior  roots  and  oolurans — locomotor  ataxia  and  Friedreich's  dis- 
ease ;  diseases  of  the  anterior  horns — anterior  poliomyelitis  (acute  or 
chronic)  and  Landry's  paralysis;  and  transverse  myelitis,  if  affecting 
the  second  and  tliird  lumbar  segments  in  which  the  reflex  is  local- 
ized. It  is  absent  in  apoplexy  immediately  after  the  shock,  in 
'epilepsy  immediately  after  the  convulsion,  in  injuries  to  the  cord 
immediately  after  the  accident,  and  in  spinal  meningitis.  It  is  fre- 
quently lacking  in  tlie  toxaemias  of  dipiitheria,  diabetes  mellitus 
(sometimes  also  insipidus)  and  chorea. 

(2)  Exagfieration  af  the  knee  jeri-  shows  that  the  reflex  arc  is 
intact,  but  that  either  the  uornial  restraining  influence  of  the  upper 
(cerebral)  motor  neurones  is  destroyed  by  lesions  affecting  the  colls, 
or  their  fibres  which  run  down  in  the  lateral  pyramidal  columns ;  or 
that  the  irritability  of  the  spinal  cord  as  a  reflex  centre  has  been 
increased.  Consequently,  taking  the  intracranial  causes  first,  the 
patellar  reflex  is  exaggerated  in  the  hemiplegia  of  apoplexy  on  the 

^affected  side  shortly,  but  not  immediately,  after  the  attack  ;  in  the 
cerebral  paralysis  of  children;  in  hereditary  cerebellar  ataxia;  and 
in  general  parsilysia  of  the  insane.  The  lesions  affecting  the  func- 
tion of  the  lateral  columns  are  lateral  sclerosis,  and  amyotrophic 
lateral  sclerosis.  Transverse  myelitis,  injuries  to  the  spinal  cord 
(after  the  immediate  effects  of  the  traumatism  have  passed),  pressure 
on  the  spinal  cord,  and  unilateral  lesion  of  the  spinal  cord,  if  situ- 
ated above  the  level  of  the  second  and  third  lumbar  segments,  will, 
by  cutting  off  the  inhibiting  cerebral  impulses,  cause  e.xaggeration 
of  the  knee  and  ankle  jerk.  If  the  lesion  is  unilateral  the  exagger- 
ated reflex  will  be  on  the  same  (paralyzed)  aide.  The  patellar  reflex 
may  also  be  exaggerated  aa  a  symptom  of  hysteria,  neurasthenia, 
rheumatoid  arthritis,  tetanus,  and  strychnine  poisoning. 

(3)  The  ankle  jerk  is  usually  present  in  health;  ankle  clonus  is 
always  abnormal.  Absence  of  the  aw  W*!  jVri*  has  the  same,  although 
less  important,  significance  as  absent  knee  jerk ;  exayyertiteii  ankle 
jerk  and  the  prrsmre  of  the  ankle  rlonutt  are  of  equivalent  value  to 
exaggerated  knee  jerk,  the  clonus  being  found  especially  in  lateral 
amyotrophic  and  disseminated  sclerosis.  A  brief  abortive  or  false 
clonus  lias  already  been  mentioned  as  occurring  in  neurasthenia  and 
hysteria. 

(4)  The  deep  reflexes  of  the  upper  extremity  are  of  much  less 
diagnostic  value  than  those  of  the  lower  extremities  because  they 
are  frequently  absent  in  health.  The  jaw  jerk  is  never  found  under 
normal  circumstances.     The  presence  or  exaggeration  of  jaw,  elbow, 
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or  wrist  jerk  is  tliereforc  of  more  iniportiincc  tlmn  u,  fniluro  to  elicit 
them,  nnd  tlii-ir  Jiagnostic  significance,  allowing  for  the  difference  in 
local iziitiuii  (Fig.  ^■i'i'i),  is  the  same  as  that  of  the  knee  jerk. 

(c)  The  excito-motor  or  organic  reflexes  and  the  significance  of 
their  altered  funclions  {g.  v.)  have  been  preriously  considered,  viz.. 
Defecation,  Urination,  Dysphagia,  and  Respiration. 

ELECTRO-DIAGNOSIS  (NERVE  AND   MUSCLEl 

An  elementary  knowledge  of  the  physics  of  electricity  is  presup- 
posed. 

Apparatus  and  Technic. — Required  are :  A  faradic  current 
apparatus  and  a  tjnlt'anic  current  ajjpuratus.  These  may  run  by  dry 
cells,  wet  cells,  or  the  commercial  street  current.    If  the  latter  is 
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employed,  guarant«cd  devices  should  be  used  in  order  to  prevent 
dangerous  accidental  shocks  to  the  patient.  A  rheosinf,  for  interpos- 
ing a  variable  resistance  to  the  galvanic  current,  so  that  its  strength 
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square  centimetres).     A  reraovahlo  handle  for  the  sni»U  electrode, 
furnished  irith  a  button,  pressure  upon  which  closes  the  circuit. 

(1)    Urgin   wiih  the  farndic  currcitf. — Wft  l>oth  electrodes  with 
plain  ur  slightly  salted  warm  water.     Start  with  a  weak  current,  test- 
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Flo.  3S8. 

ing  its  strength  first  upon  your  own  wrist.  Place  the  large  (indiffer- 
ent) electrode  upon  the  sternum,  or  between  the  sctipnlae,  or  on  the 
abdomen  of  the  putient.  Apply  the  small  (normal)  electrode  upon 
the  nerve  or  the  motor  points  (see  let  paragraph  upon  page  579)  of 
the  rauseles  to  be  examined.  If  the  current  is  not  sufficiently  strong 
to  cause  a  visible  contraction  of  the  muscle,  increase  its  strength 
until  a  contraction  is  elicited  or  the  current  becomes  too  painful  to 
bo  borne.     Note  the  minimal  strength  of  current  requisite  to  obtain 
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a  contraction,  as  indicated  by  the  scale  showing  the  distance  to 
which  the  inner  and  outer  coils  overlap  (CD  =  coil  distance).  Go 
over  the  nerves  and  muscles  systematically,  comparing  each  muscle 
with  its  fellow  on  the  opposite  side  of  the  body. 

(2)  Then  use  tJie  galvanic  current. — Place  electrodes  as  before. 
Turn  the  switch  so  that  the  small  electrode  is  the  negative  pole  or 
cathode.  Close  the  circuit  by  pressing  the  button  on  the  handle  of 
the  electrode,  and  let  the  current  run  for  a  moment.  It  must  be  un- 
derstood that  with  the  galvanic  current  the  contraction  of  a  muscle 
occurs  onlif  at  the  instant  of  closing  or  opening  the  circuit,  not  while 
the  current  is  passing.  Open  and  close  the  circuit  several  times, 
slowly  increasing  and  decreasing  the  strength  of  the  current,  until 
the  minimum  strength  of  current  is  found  which  will  cause  a  mus- 
cular contraction  at  the  instant  of  closing  the  circuit — the  cathode 
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closure  contraction  (CaCC).  Note  the  reading  of  the  milliamp^r©. 
meter.  Change  the  direction  of  the  current,  thus  making  the  small 
electrode  the  positive  pole  or  anode,  repeat  the  same  tests,  and  ascer- 
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tain  the  same  facts  with  regard  to  the  anode  closare  contraction 
(AnCC).  Then,  with  the  same  strength  of  current  in  each  case,  de- 
termine whether  CaCC  is  equal  to,  stronger,  or  weaker,  than  AnCC. 
Similar  tests  (rarely  required)  may  be  made  with  the  opening  of  the 
cathodal  circuit  (cathode  opening  contraction  =  CaOC),  and  of  the 
anodal  circuit  (AnOC).  The  cluiracter  of  the  muscular  contraction 
is  of  great  importance — i.  e.,  whether  it  is  quick  and  sharp,  sluggish 
and  slow,  or  continuous  and  tetanic. 

It  is  further  to  be  borne  in  mind  that  the  testing  electrode  may 
be  placed  directly  over  the  nerve  going  to  the  muscle,  or  over  the 
body  of  the  muscle  itself  as  far  as  possible  from  the  nerve.    As  a 
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matter  of  fact,  it  is  well-nigh  impossible  to  limit  the  action  of  the 
electric  current  to  the  muscle  alone  without  also  influencing  the 
nerve  fibres  embedded  in  it.    In  either  case  both  the  capability  of 


Kxtenior  brevia  digltomm. 
Abductor  minimi  diglU. 


Klo.   I'Sl. 


nerve  enter  the  inusfles.  By  study  of  l\w  iliajinims  in  oonneption 
with  the  living  suhjeet  the  priiicipul  ncrvi's  and  motor  points  may 
readily  be  learned. 

Diagnostic  Indications  from  the  Electrical  Examina- 
tion.— (1)  In  health  the  l>el»iv!oiir  of  the  nt-rve  and  muscle  is  as  fol- 
lows :  A  reiidy  sharp  contraction  to  either  electrode  (or  pole)  upon 
closure  of  the/uradic  current,  the  contraction  continuing  while  the 
current  is  passinp,  T!ie  stronger  tlie  current  the  stronger  is  the 
contraction.  With  the  t/ttlraui'c  curretif  it  is  otherwise.  The  occur- 
rence of  a  contraction  depends  upon  the  pole  which  is  iipplied  to  the 
nerve,  and  whctlier  the  circuit  is  closed  or  open.  If  ii  weak  current 
is  passed,  with  the  negative  pole  on  the  nerve,  it  will  be  found  that 
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no  contraction  occurs  while  the  current  is  passing.  But  if  the  cur- 
rent is  just  sufficiently  strong,  a  quick,  sharp  contraction  will  occur 
at  the  instant  of  closing  the  circuit  but  not  at  its  opening;  and  if 
the  positive  pole  is  applied,  with  the  same  strength  of  current,  there 
will  be  no  contraction  at  all,  either  upon  opening  or  closing.  If  the 
teat  is  continuetl,  using  gnulually  increasing  strengths  of  current,  the 
next  contraction  appears  when  with  the  positive  pole  on  tlie  nerve 
the  circuit  is  opened,  then  follows  one  with  tlie  positive  closing,  and 
finally  with  the  strongest,  perliaps  painful,  current,  a  contraction 
occurs  with  the  negative  opening.  In  other  words,  a  healthy  nerve 
and  muscle  with  the  same  strength  of  current  responds  more  readily 
to  the  negative  pole  or  cathode  than  to  the  positive  pole  or  anode. 
Letting  An  =  aiiode,  Ca  =  cathode,  C  =  closure,  0  =  opening,  the 
following  table  shows  the  normal  order  of  readiness  in  which  con- 
tractions appear : 


Weak  Current  Medium  Strength  Strong 

produces             produces  produces 

CaCO                CaCC  CaCC 

and          ^  (  AnOC 

AnOC       "^*^^°  , )      and 
reversed  (  J^^^^Q 


Very  Strong 
produces 
CaCC 
AnOC 
AnCC 
and 
CaOC 


The  symbol  <  means  greater  or  less  than,  the  apes  pointing 
toward  the  lesser;  thus  normally  UaCC  >  AnCC,  which  means  that 
cathode  closure  contraction  is  greater  than  anode  closure  contrac- 
tion. Using  this  synibol,  the  usual  order  of  reaction  of  a  healthy 
nerve  and  muscle  may  be  expressed  by  the  formula  CaCC  >  AnOC 
>  AnCC  >  CrtOC.    Practically  it  is  sufficient  to  test  CaCC  and  AnCC. 

(8)  In  disease  these  reactions  may  be  altered  as  follows:  The  re- 
sponse to  faradism  becomes  sluggish,  lessens,  or  disappears.  The 
response  to  galvanism  is  changed,  so  that  the  contraction  is  slow, 
sluggish,  and  wormlike;  the  AnCC  becomes  equal  to  or  even 
greater  than  CaCC ;  and  possibly  no  contraction  can  be  obtained 
with  either  faradism  or  galvanism,  no  matter  how  strong  the  current 
may  be. 

The  variations  from  the  normal  which  have  just  been  outlined 
constitute  the  reaction  of  degeneration  (DoR).  This  reaction 
depends  upon  the  changes  which  occur  in  a  motor  nerve  and  muscle 
which  have  been  cut  off  from  their  trophic  centre  in  the  spinal  cord 
or  medulla,  either  by  disease  of  the  centre  or  disease  of  the  nerve 
itself.  The  terminal  nerve  fibres,  their  end  plates  in  the  muscle, 
and  finally  the  muscle  itself  will  degenerate.     During  this  process 
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the  electrical  reaction  progressively  alters,  affording,  according  to  its 
degree,  "  partial "  or  "  complete "  DeR.  Thus  within  3  or  4  days 
after  ii  spinal  nerve  has  been  deprived  by  injury  or  disease  of  the 
trophic  inliueuee  of  the  motor  cells  of  the  anterior  horn,  it  becomes 
less  responsive  to  either  galvanic  or  faradic  stimulation,  and  the 
faradic  response  may  soon  disappear  Altogether.  In  10  days  or  2 
weeks,  however,  the  response  to  galvanism  may  increase  beyond  the 
normal.  During  this  time  the  changed  behaviour  to  the  poles  and 
the  sluggish  contraction  of  the  muscles  will  make  their  appeanvnce  in 
varying  degrees.  Subsequently,  if  the  cause  is  permanent,  in  a  period 
varying  from  several  months  to  two  or  more  years,  the  galvanic  irri- 
tability also  becomes  nil.  If  the  lesion  is  temporary  aud  removable 
the  paralyzed  muscles  begin  to  regain  their  power,  and  within  a 
short  time  the  electrical  reactions  show  improvement  and  gradually 
return  to  the  normal.  The  response  to  faradisni,  whicli  is  composed 
of  a  number  of  excessively  short  rapid  currents,  is  the  first  to  disap- 
pear, because,  a.s  the  nerve  fibres  degenerate,  it  requires  a  current  of 
relatively  long  duration  to  stimulate  them — conditions  better  ful- 
filled by  the  continuous  galvanic  flow.  The  reactions  depending 
upon  the  strength  of  the  current  are  quantiiafire  ;  those  involving 
polar  changes  and  altered  character  of  muscular  contraction  are 
qualitative. 

The  reartion  of  degeneralifm  may  be  epitomized  as  presenting  : 
With  faradic  current — no  response.  With  galvanic  current — slug- 
gish contraction  (by  far  the  most  important  sign)  and  as  good  or 
better  response  to  positive  than  to  negative  pole. 

(3)  As  the  peripheral  nerves  do  not  degenerate  unless  they  or 
their  cell  bodies  are  diseased  (in  other  words,  unless  there  are  lesions 
of  the  lower  motor  neurone),  if  one  finds  that  the  muscles  respond  to 
faradisni,  and  that  tlic  gsilvanic  reactions  are  normal,  he  can  exclude 
diseases  of  the  anterior  horna  and  roots  and  the  peripheral  nerves, 
bnt  can  not  negative  even  extensive  disease  of  the  higher  (central) 
nervous  system.  If  the  reactions  of  degeneration  are  found,  be  can 
exclude  disease  of  the  brain,  functional  paralysis,  and,  hecauso  of  the 
fact  that  DeR  occurs  very  late  in  the  disease,  primary  affections  of 
the  muscles  (dystrophies) ;  and  can  affirm  disease  of  the  anterior 
boms  and  roots  or  the  peripheral  nerves. 

VASOMOTOR   AND  TROPHIC   DISTURBANCES 

Vasomotor  DiBturbancea.— The  vasomotor  nerves  may  be 
paralyzed  or  irritated. 

Vasomotor  pnralyain  {angioparalysis)  allows  the  artei'ioles  to 
dilate,  whereby  the  capillaries  of  the  part  supplied  become  distended 
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wiili  blood  mid  the  circulation  is  inrreasetl.  Tlie  objective  evidence 
of  vasomotor  paralysis,  therefort^  is  a  more  or  less  marked  redness 
of  the  cutaneous  surfare  involved,  attended  not  only  by  a  subjective 
but  by  an  actual  increase  of  teinpcratiire. 

Vasomotor  irrifnfion  resulting  in  a  contraction  or  apasm  (angio- 
Mpfism)  of  the  arterioles  is  endctieed,  aecordiug  to  its  degree,  by 
pallor,  bluont'88  (local  asphyxia),  or  mottling  of  the  skin,  with  cold- 
ness (subjective  and  actual),  formication,  or  actual  pain.  If  the  con- 
striction of  the  vessels  is  extreme,  gangrene  may  occur,  as  in  Pome 
instances  of  Raynau<l^s  disease.  Angio-ataxia  or  vctsnmolor  atasia  is 
a  condition  of  unstable  tension  in  which  there  are  more  or  leas  rapid 
variations  uml  irregularities  in  the  tone  of  the  vessels,  spasm  alter- 
nating with  pjinilysis. 

As  the  vasomotor  nerves  belong  for  the  most  part  to  the  sympa- 
thetic system,  and  the  latter  is  simply  a  division  of  the  peripheral 
nervous  apparatus,  receiving  its  motor  tilires  from  the  brain,  medulla, 
and  cord,  angiopanilysis  or  angiospasm  may  result  from  various 
lesions  of  the  cerebrum,  medulla,  spinal  cord  or  Bymputbetic  nerves. 
Angio-ataxia  is  one  symptom  of  neurasthenia,  hysteria,  exophthalmic 
goitre,  the  nieno])ause,  and  the  lesser  conditions  of  depressed  and 
irregular  nervous  action. 

Trophic  DLsturliances. — Whether  or  not  there  are  nerve  cells 
and  fibres  devoted  exclusively  to  the  control  of  nutritive  influences 
is  still  an  open  question.  Nevertheless  there  are  numerous  trophic 
disturbances  which  result  from  and  indicate  disease  of  the  nervous 
system.  Some  of  those  involve  also  vasomotor  irregularities.  The 
more  imjwirtsmt  trophic  disturbances  are  the  atrophy  of  muscles 
from  disease  uf  the  cranial  nuclei  or  anterior  horns  of  the  spinal 
cord,  facial  hemiatrophy,  myxnodema,  cretinism,  acromegaly,  urti- 
caria, angioneurotic  o'denui,  erythema  exudativum,  acute  bedsores, 
scleroderma,  morphu'a,  vitiligo,  herpes  zoster,  and  glossy  (atrophied) 
skin,  as  well  as  changes  in  the  nails  and  hair. 

CRANIAL  NERVE  FUNCTIONS 

An  important  part  of  the  examination  of  a  cjise  of  nervous  dis- 
ease relates  to  disturbances  of  the  functions  of  the  cranial  nerves. 
Tlie  condition  of  each  nerve  is  indicated  by  the  manner  in  which  it 
performs  its  functions,  as  follows.  Disturbances  of  certain  cranial 
nerves  have  been  described  elsewhere. 

First  or  Olfactory  Nwrve.— See  Sense  of  Smell,  page  233. 

Second  or  Optic  Nerve  —Sec  Vision,  page  219. 

Third  or  Oculo-motor  Nerve. — See  Ocular  Paralyses,  page  214. 

Fourth  Nerve  or  Patheticus.— See  Ocular  Paralyses,  page  216. 
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Trigem.  I  - 


TriKem.  n  - 
Trigem.  Ill  - 


Trigem.  1 


TriBeui.  II 
Trigem.  lU 


Fifth  Nerve  or  Trigeminus. — The  motor  pnrfinn  of  the  trigeminus 
supplies  the  muscles  of  inasticiatiou,  viz.,  the  two  pterygoids,  the 
temporal,  niiisseter,  mylohyoid,  and  anterior  belly  of  the  digastric. 

The  sensory  poriion  of  the  tri- 
gemiuug  affords  sensation  to  the 
face,  conjiniftiva,uo9e,  frontal  and 
maxillary  sinuses,  teeth,  palate, 
tongue,  part  of  upper  pharynx, 
external  auditory  meatus,  and  the 
Bcalp  as  far  back  as  the  vertex 
(Fig.  232).  It  may  or  may  not 
supply  the  sense  of  taste  on  the 
anterior  two  thirds  of  the  tongue 
(Fig.  58). 

To  Ti'xf. — The  motor  functions 
of  the  trigeminus  are  tested  by  de- 
siring the  patient   to   clinch  the 
teeth  tirnily,  while  the  temporal 
and  masseter  muscles  are  palpated 
in  order  to  ohaerve  their  contrac- 
tion.    Also  desire  the  patient  to 
open  his  motith.     If  the  muscles 
oti  one  side  fiiii   to  contract,  and 
the  opened  jaw  deviates  toward 
the  paralyzed  side,  there  is  uni- 
lateral paralysis  due  to  disease  af- 
fecting at  least  the   motor  fibres 
of  the  inferior  maxillary 
division  of  the    trigemi- 
nus.   Spasm  of  these  mus- 
cles   constitutes   trismus 
or  lockjaw  {ij.  v.). 

The  sfumnj  funriions 
of  the  trigeminus  are  ex- 
amined in  the  ordinary 
manner.  Whether  one 
or  all  of  its  divisions  are 
involved  may  be  deter- 
mined by  comparing  the 
areas  of  aiiwsthesia  found 
with  the  cuts  showing  its 

distribution.     If  there  is  complete  unilateral  anaesthesia  the  patient 
when  drinking  can  feel  the  contact  of  the  cup  or  glass  on  one  aide 
36 


Supraorbital 


-  OccJplUlJi 

ninjur 

-  Occ'ipltalia 

niliiur 

Auric'uloria 
uiagtiui 


■  OcelpJtall* 

major 

.  CHx-lpitulU 
minor 

Aurlcutaria 
mogDUs 


Flu,  282. — Showing  sensory  supply  of  skin  of  face 
and  bead. 
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only,  affording  a  sonsation  as  if  half  the  vessel  was  missing.  As  tbe 
sense  of  taste  is  partly  conducted  through  the  medium  of  the  trigem- 
inus, it  also  should  be  examined.  There  are  certain  inflammatory 
(herpes  zoster),  yasomotor  (flushing,  pallor),  and  secretory  (lachry- 
mation,  salivation)  disturbances  which  may  arise  from  disease  of  this 
nerve,  because  of  the  fact  that  it  supplies  the  lachrymal  and  salivary 
glands  with  secretory  fibres  and  is  also  the  channel  by  which  vaso- 
motor fibres  run. 

The  trigeminal  nerve  is  involved  in  neuralgias  and  migraine. 
Trigeminal  ansBsthesia  is  seen  in  hysteria  and  in  various  forms  of 
organic  disease  involving  the  cranial  nerve  centres. 

Sixth  Nerve  or  Abdnoens. — See  Ocular  Paralyses,  page  214. 

Seventh  or  Facial  Nerve.— See  Facial  Paralysis,  page  185. 

Eighth  or  Auditory  Nerve. — To  I'm/.— Disturbance  of  the  auditory 
portion  of  the  nerve  requires  an  examination  of  the  power  of  hear- 
ing {q.  V.)  and  an  inquiry  as  to  the  presence  of  tinnitus  {q.  v.).  Dis- 
turbance of  the  space  sense  is  manifested  by  vertigo  {q.  v.). 

Ninth  or  Glossopharjmgeal  Nerve. — The  glossopharyngeal  (in 
connection  with  the  vagus)  is  motor  for  the  pharyngeal  muscles  and 
the  esophagus.  Its  sensory  functions  are  to  supply  the  sense  of  taste 
to  the  posterior  third  of  the  tongue,  as  well  as  general  sensation  to 
the  upper  part  of  the  larynx,  and,  together  with  the  vagus,  to  the 
tonsils  and  pharynx. 

To  Test. — Examine  the  sense  of  taste  {q.  v.),  the  sensibility  of  the 
pharynx  (q.  v.),  and  ascertain  the  presence  of  dysphagia  {q.  v.)  and 
globus  hystericus  {q.  v.). 

Tenth  Nerve  or  Pnenmogastrio,  and  the  Spinal  Accessory.— (1) 
Functions  of  the  Tenth  and  Eleventh  Nerves. — The  vagus  plus  the 
accessory  part  of  the  spinal  accessory  is  motor  for  the  soft  palate, 
pharynx  and  larynx,  as  well  as  the  air  passages,  heart  and  abdomi- 
nal viscera.  The  sensory  supply  of  the  vagus  has  to  do  with  the 
sensations  from  the  pharynx,  larynx,  trachea  and  esophagus.  The 
spinal  part  of  the  spinal  accessory  is  the  motor  nerve  of  the  stemo- 
mastoid  and  upper  part  of  the  trapezius  muscles.  Physiologically  it 
is  a  motor  cervical  nerve,  while  the  accessory  portion  is  a  part  of  a 
cranial  nerve — i.  e.,  the  pneumogastric. 

(2)  To  Test. — The  v&gus  plus  the  accessory  portion  of  the  eleventh 
nerve  is  examined  mainly  by  determining  the  condition  of  its  motor 
and  sensory  branches.  To  determine  its  motor  condition,  ascei'tain 
whether  tbe  objective  and  other  signs  of  paralysis  of  the  palate  {q.  v.), 
pharynx  {q.  v.)  and  laryngeal  muscles  {q.  v.)  are  present.  Inquire 
also  for  the  existence  of  laryngeal  spasm  (laryngismus  stridulus, 
laryngeal  crises)  or  pharyngeal  spasm  (dysphagia  from  spasm  of  the 
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pharyngeal  constrictors).  Disorder  of  the  cardiac  hranches  is  mani- 
fested by  altered  rhythm  and  rapidity  of  the  palse  (q.  r.) ;  of  the  pal- 
monary  branches  by  alterations  in  the  respiratory  rhythm  {q.  r.) ;  of 
the  esophageal  and  gastric  branches  by  esophageal  spasm,  and  at- 
tacks of  vomiting  or  gastric  crises.  It  is  to  be  borne  in  mind  that 
the  lesion  (or  irritation)  causing  the  symptoms  jnst  mentioned  may 
concern  the  peripheral  portion  of  the  nerve,  but  more  commonly, 
perhaps,  involves  its  nuclei. 

The  sensory  condition  of  the  nerve  is  determined  by  ascertaining 
the  presence  of  anaesthesia  (rarely  hypenesthesia)  of  the  larynx  {q.  v.) ; 
and  the  presence  of  unpleasant  cardiac  sensations  or  neuroses. 

The  spinal  portion  of  the  eleventh  nerve,  being  purely  motor,  is 
tested  by  ascertaining  the  presence  of  paralysis  or  spasm  (wryneck, 
q.  V.)  of  the  stemo-mastoid  muscle,  and  paralysis  of  the  upper  por> 
tion  of  the  trapezius. 

Twelfth  or  Hypoglossal  Nerve.— See  Paralysis  of  Tongue. 

CEREBRAL  LOCALIZATION 

A  brief  statement  of  the  main  facts  in  regard  to  the  localization 
of  functions  in  the  brain  is  here  given.  (See  Figs.  61,  62,  and  63.) 
As  some  of  the  convolutions  have  two  or  more  synonyms,  the  indif- 
ferent use  of  which  may  cause  confusion,  a  brief  list  of  equivalent 
names  is  here  given  for  reference.  The  bracketed  terms  are  synony- 
mous. 

Convolutions  or  Gyri 


First  frontal  convolution. 
Superior  frontal  convolution. 
.  Gyrus  frontalis  superior. 

'  Second  frontal  convolution. 
Middle  frontal  convolution. 
Gyrus  frontalis  medius. 

Third  frontal  convolution. 
Inferior  frontal  convolution. 


Anterior  central  convolution. 
Precentral  convolution. 
Ascending  frontal  convolution. 
Gyrus  centralis  anterior. 

Posterior  central  convolution. 
Postcentral  convolution. 
Ascending  parietal  convolution. 
.  Gyrus  centralis  posterior. 


Gyrus  frontalis  inferior.  C  First  occipital  convolution. 

r  Quadrate  lobule.  ^  Superior  occipital  convolution, 

i.  Pnecuneus.  f  Second  occipital  convolution. 

Fusiform  lobe.  ^^  ^^^^^«  occipital  convolution. 

Lateral  occipito-temporal  lobe,  f  Third  occipital  convolution, 

f  Ling^l  lobe.  ^  '■"«"<>'  -oiP""'  covolutio.. 
t  Median  occipito-temporal  lobe. 


( 
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FissrRKS  on  Sulci 


Fissure  of  Bolando. 
Central  fissure. 


rofitcentral  fiasure. 
SqIcus  retro-con  trails. 

First  temporal  fissure. 
Parallel  fiaauro. 


r  Interparietal  fissure. 
[_  Parietal  fissure. 

r  Second  temporal  fissure. 
L  Middle  temporal  fissure. 

Frontal  Lohen. — That  portion  of  the  frontal  lobes  lying  anterior 
to  the  preeeutral  convolution  probably  has  to  do  with  psychic  fnnc- 
tions.  Disouse  of  this  part  of  the  brain  may  give  rise  to  irritability, 
mental  weakness,  and  loss  of  self-control. 

Central  Ctinmiufianti. — This  region  is  the  great  motor  area  of  the 
cortex  and  the  centre  for  the  cutaneous  sensations  of  the  portions  of 
the  body  whose  muscles  are  supplied  by  it — the  snimri-molor  area. 
The  centre  for  the  leg  is  highest,  then  comes  that  for  the  arm,  and 
the  area  for  the  faf^e  lies  lowest.  The  motor  centres  overlap  to  some 
extent,  the  sensory  areas  to  a  still  greater  extent,  thus  reqiiiriug  a 
much  more  widespread  lesion  of  this  part  of  the  cortex  to  cause 
ana'sthesia  than  paralysis  of  an  extremity. 

It  is  to  be  borne  in  mind  that  while  many  muscles  are  innervated 
from  the  opposite  side  of  the  brain,  certain  groups  on  opposite  sides 
of  the  body  which  habitually  act  together  arc  each  represented  in 
both  hemispheres.  These  are  the  muscles  of  respiration,  of  degluti- 
tion, of  the  vocal  cords  and  of  the  eyelids,  If  the  centre  in  one 
hemisphere  for  any  of  these  is  destroyed  the  corresponding  centre 
in  the  opposite  side  of  the  brain  is  conipetcnt  to  carry  on  the  action, 
and  paralysis  does  not  result. 

Internal  Vajmiile. — Through  the  capsule  pass  the  great  majority 
of  the  motor  and  sensory  fibres  connecting  the  cerebral  cortex  with 
the  periphery.  Its  functions  arc  shown  in  Fig.  190.  It  will  be 
observed  tiiat  thruiigh  the  knee  and  the  iinterior  two  tliirds  of  the 
posterior  limb,  or  thalarao-lenticular  portion,  pass  the  motor  fibres; 
while  the  sensory  fibres,  including  the  visual  and  auditory,  traverse 
the  posterior  portion  of  the  thahimo-lenticular  portion  and  the  pos- 
terior third,  or  retrolenticular  portion,  of  the  posterior  limb. 

Crura. — By  way  of  the  crura  the  fibres  from  the  internal  capsule 
pass  down.  In  the  substance  of  tlie  cms  run  the  3d  and  4th  cranial 
nerves,  and  the  optic  tract  crosses  it. 

Ponif. — The  pons  contains  the  nuclei  of  certain  cranial  nerves; 
the  tracts  from  the  eorte.x  by  way  of  the  crura  pass  through  it;  and 
its  transverse  fibres  connect  the  two  hemispheres  of  the  cerebellum. 
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Medulla. — In  the  medulla  are  the  nnrlei  of  oertuiu  trauial  uerves 
and  the  vasomotor,  secretory,  viscorttl,  respiratory  aud  cardiac  reflex 
and  automatic  centres. 

Cerebellum. — The  cerebellum  is  so  connected  with  the  cerebrum, 
pons,  spinal  cord  and  auditory  nerve  that  it  receives  and  sends 
impulses  which  reguhtte  tlie  higher  automatic  and  reflex  actions  and 
the  mainteamnce  of  bodily  equilibrium. 

Special  Senses. — The  sense  of  hearing  has  its  primary  (basal) 
centre  in  the  posterior  tubercle  of  the  corpora  quadrigemiim  and  the 
internal  geniculate  body;  its  secondary  (cortical)  centre  in  the  lirst 
and  second  temporal  convolutions.  The  sense  of  vUion  has  its 
primary  centre  in  the  posterior  jjortion  of  the  optic  thalamus,  the 
external  geniculate  body,  tuul  the  anterior  corpora  [juadrigcminu;  its 
cortical  centre  in  the  cuneus  and  calcarine  fissure.  The  sense  of 
smell  has  its  primary  centre  in  the  olfactory  lobes ;  its  cortical  centre 
is  supposed  to  be  in  the  uncus  and  hippocampal  convolution.  The 
sense  of  Uiate  has  its  cortical  centre  in  the  hippocampal  convolution ; 
the  primary  centre  is  unknown. 

Memory  Centres. — These  have  been  described  in  connection  with 
aphasia  [q,  v.). 

Latent  Areas. — There  are  certain  portions  of  the  brain  wliich,  if 
destroyed  or  irritated  by  disease,  do  not  afford  definite  motor,  sen- 
sory, or  other  Bymptonts.  These  are  the  anterior  portion  of  the 
frontal  lobe,  portions  of  the  temporal  lobes,  part  of  the  inferior 
parietal  lobule,  portions  of  the  centrum  ovale,  the  corpora  striata, 
the  optic  thalanii,  aud  the  lateral  hemispheres  of  the  cerebellum, 

SUMMARY  OF  VARIOUS  DIAGNOSTIC  POINTS  BEAR- 
ING UPON  THE  NATURE  AND  LOCATION  OF  CERE- 
BRAL AND  SPINAL  LESIONS 

It  is  convenient  and  useful,  from  a  diagnostic  point  of  view,  to 
epitomize  some  of  the  statenients  scattered  through  previous  pages 
with  regard  to  the  bearing  of  various  combinations  of  paralysis, 
aniBsthesia  and  other  symptoms  upon  the  nature  and  localization  of 
lesions  of  the  brain  and  spinal  cord, 

(11  Paralysis,  if  hemiplcKic  or  at  least  unilatcra.!,  is  almoBt  invariably  of 
cerebral  ori^'iii.  Light  may  Iw  tFirown  ujwn  the  rutturg  of  the  rerclmd  lenon 
by  ascert-ainiiig  the  symptcmia  precetling  and  the  mode  of  onset  of  the  paruly- 
■ia,  which  may  correspond  with  one  of  the  following  symptom  groups:  («),  Q>), 
(e),  (rf),  and  (e). 

(a)  Hsmorrhage,  Embolism,  or  Thrombosis.— If  due  to  these  causes  the 
paralysis  is  preceded  by  apoptpciic  symptomn,  viz.,  sudden  coma  or  convul- 
siuiui,  with  subneqaeat  hemiplegiii,  uccompanied  or  not  by  aphasia.     Hamor- 
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rhii^  requires  the  presence  of  arteriosclerosis  and  miliary  aDeurisms;  embo- 
lisin  tlie  presence  of  left-side  heart  lesions;  thromlwsis  the  presence  of  arterio- 
Bclerosis  or  obliterating  syphilitic  endarteritis. 

(li)  Brain  Tumour. — The  paralysis  is  preceded  by  more  or  less  prolonged  and 
progressive  general  symptoms,  viz.,  headache,  vertigo,  vomiting,  optic  neuri- 
tis, and  menial  defect«. 

(c)  Syphihu  of  the  Brain.— This  affords  a  history  of  severe  and  persistent 
headache,  with  vertigo,  nausea,  vomiting,  epilejiliform  convulsions,  and  apo 
plectifurm  attacks,  which  are  followed  by  various  paralyses  (hemiplegia,  paraly- 
ses of  the  crania!  iverv'es,  especially  the  ocular).  These  symptoms  are  usually 
due  to  a  gummatous  mcutiigitis  iiiTecting  the  base  of  Ihc  braiu. 

(d)  Abscess  of  the  Brain. — There  is  a  history  of  antecedent  head  injury  or 
suppurative  disease  of  ear,  nose,  or  lung,  followed  by  headache,  vomiting,  ver- 
tigo, delirium  or  mental  dulness,  optic  neuritiif,  local  teudernes-H  and  heat  of 
scalp,  septic  symptoms  willi  or  without  irregular  fever,  and  a  slow  pulst. 

(fl)  Hysteria. — Peculiar  emotional  manifestattouii  Oaugliing,  crying,  globus 
hystericus),  the  presence  of  stigmata,  such  a^  anwsthesias,  coiilmclion  of  the 
visual  Qclds,  and  other  hysterical  manifestations,  together  with  the  age  and  sex 
of  the  patient,  may  enable  a  recognition  of  the  functional  nature  of  the  paralysu. 

(8|   Hemiplegia  i.s  almost  invariably  of  cerebral  origin. 

(8)  Evanesiceut  or  lomporury  hemiplegia  may  be  due  to  embolism  or  throm- 
bosis and  premonitory  of  a  more  severe  attack;  or  to  urtemia;  or  occur  in  the 
extreme  weakness  of  (he  final  stages  of  carcinoma  and  phthisis. 

(4J  Hemiplegia  in  young  adults  should  arouse  a  strong  suspicion  of  syphilis. 

(5j  Hemiplegia  which  di.tapfR'ars,  leaving  only  a  monoplegia,  may  be  due 
in  rare  instances  to  a  lesiou  of  the  entire  motor  cortex  of  one  side. 

(fl)  Orditiury  hemiplegia  (face,  arm.  and  leg  ou  the  same  side)  is  most  fre- 
quently caused  by  a  lL"<ion  of  the  posterior  limb  of  the  internal  capsule  (^and 
O.  Fig.  2111).  If  the  parulvMis  is  permanent  the  modor  tract  is  destroyed;  if 
tem[x»rary,  the  lesion  is  slight  or  the  cap:<u|p  has  been  fuDCtionally  affected, 
[terhiips  by  disea-ie  in  its  ncighbourhoml.  Complete  hemiplegia  is  very  rarely 
of  cortical  origin,  implying  iw  it  dws  ii  very  extensive  lesion, 

f7)  If  in  a  hemi|ilpgia  the  arm  is  paralyzed  to  a  much  greater  extent  than 
the  leg,  with  little  or  no  anmnthesia,  the  lesion  is  in  the  anterior  ]>ortion  of  the 
posterior  limb  of  the  internal  ciipsule  ((f.  Fig,  '21(1). 

{S)  If  in  a  hemiplegia  the  leg  has  lu.st  its  |K)wer  to  a  tiuiih  greater  extent 
than  the  arm,  and  wiih  it  is  found  hemiana*slhesia,  hemiopia,  and  disturbances 
of  hearing,  fH-rhaps  also  of  ta.ste  and  smell,  the  lesion  is  well  back  in  the  ]J08- 
terior  third  of  the  pjisterior  limb  of  the  internal  capsule  ( O,  Fig.  219). 

(9)  Paralysis  of  the  face  and  leg  on  the  stuue  side,  the  arm  escaping,  is  a 
rare  cnmiiination,  due  to  an  irregular  linear  lesion  of  the  iirternsil  ca]>sule,  the 
line  of  the  lesion  curving  in  such  ii  manner  as  to  pa-ns  onts^ide  of  tlie  arm  fibres. 

(10)  Hemiplegia  pi<i»  hemiathetoslR,  hemichorca  (post  -  hemiplegic),  or 
marked  tremor,  indicates  a  lesion  of  the  internal  capsule  involving  the  optic 
thalamus  ((?,  Fig.  218). 

(11)  Hemiplegia  of  one  side  with  paralysis  of  the  oculo-molor  nerve  on  the 
opposite  side  (crossed  or  alternating  ocular  paralysis),  perhaps  also  with  hemio- 
pia, indicates  a  lesion  of  the  cms  cerebri  (C,  Pig.  219). 
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(12)  Hemiplegia  of  one  side  with  paralysis  of  the  face  on  the  opposite  aide 
(alternating  or  crossed  facial  parnlrsis)  indicates  a  lesion  of  the  lower  pons 
{D,  Fig.  219). 

(13)  Hemiplegia  (right)  with  motor  aphasia  indicates  a  leaion  involving  the 
third  left  frontal  convolution. 

(14j  Hemiplegia  with  speech  disturbances  (aoarthria,  not  aphasia)  and  diffi- 
culty in  swaliowiDg  indicates  a  lesion  of  the  medulla. 

(15)  Paralysis  of  the  face  and  arm  or  arm  and  leg  (associated  monoplegias) 
may  in  some  cases  be  due  to  a  lesion  of  the  cortex  involving  these  neighbour* 
ing  centres.  If  the  paralysis  is  of  the  face  and  arm  on  th«  right  cdde,  motor 
aphasia  may  also  be  present. 

(10)  Oculo-motor  paralysis  of  one  side  with  loss  of  weight  sense  and  posture 
aense  on  the  opposite  side  of  the  body  (hemiatasia)  is  suggestive  of  a  lesion  of 
the  tegmentum  of  the  cms  on  the  same  side  as  the  ocular  paralysis, 

(17)  If  a  paralyzed  limb  exhibits  convulsive  movements  from  time  to  time, 
or  if  a  convulsed  muscle  becomes  powerless,  it  may  indicate  a  progressive  lesion 
(tumour,  localized  meningitis,  small  haemorrhage,  or  abscess)  of  that  part  of  the 
cortex  from  which  the  limb  or  muscle  receives  its  motor  fibres. 

(18)  A  sense  of  motion,  pain,  or  tingling  preceding  a  localized  spasm  of  an 
extremity  ^Jacksonian  epileijsy)  is  a  "signal  symptom"'  indicating  the  cortical 
seat  of  the  causative  lesion. 

(19)  Paraplegia  of  the  spastic  (cerebral)  type  is  almost  invariably  due  to  a 
spinal  lesion  involving  the  motor  tracts  (F,  Fig.  219). 

Paraplegia  of  the  flaccid  (atrophic,  spinal)  type  may  be  due  to  spinal-cord 
lesions  (anterior  horns.  Fig.  225;  and  E,  Fig.  219)  ar  lesions  of  the  peripheral 
nerves  fneuritis.  Fig.  22<'5).  If  bladder  or  rectal  dixlurbances  are  present  the 
paraplegia  is  almost  always  cause<l  by  lesions  of  the  cord. 

(20)  Monoplegia,  local  and  multiple  paralysis  may  be  cimscd  by  either  cere- 
bral or  spinnl-cord  disease,  or  disease  of  the  peripheral  nerves.  If  the  paraly- 
sis is  due  to  a  cerebral  lesion,  the  latter  Ls  almost  always  cortical  (.-1,  Fig.  219 1 ; 
if  to  ■  spinal-cord  lesion  it  is  almost  invariably  an  affection  of  the  anterior 
faoms. 

(21)  To  determine  whether  a  localized  paralysis  is  due  to  a  lesion  of  the 
spinal  cord  or  to  a  lesion  of  the  peripheral  nerves: 

(m)  If  the  puralysis  is  preceded  by  a  history  of  exposure  to  cold  or  trauma, 
it  is  probably  [leripheral. 

(b\  If  the  paralyzed  muscles  and  the  associated  area  of  antesthesia  correspond 
to  the  area  of  distributiun  of  one  (or  more)  individual  cerebro-sjiinal  nerves, 
the  paralysis  is  due  to  disease  of  the  nerve  (or  nerves). 

(e)  If  the  ijaraiysis  and  antesthesia  correspond  to  the  segmentary  representa- 
tion in  the  cord,  the  lesion  is  in  the  latter. 

(23)  Lateral  deviation  of  the  tongue  when  protruded,  or  an  inability  to 
move  it  freely  to  the  same  side,  indicates  paralysis  of  one  hvfioglossal  nerve. 

(23)  Anarthria,  dysphagia,  bilateral  atrophy  of  the  tongue,  lips,  [lalate  and 
throat  muscles  indicates  a  lesion  of  the  medulla  (bulbar  paralysis). 

(24)  Anarthria— disturbances  of  speech  involving  the  muscles  of  articula- 
tion—is to  b«  distinguished  from  aphasia  in  which  the  muscular  apparatus  is 
intact  but  the  cerebral  centres  are  affected. 
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(25)  A  purely  motor  aphasia  indicates  a  lesion  of  the  third  frontal  convolu- 
tion. 

(20)  If  tlie  muscles  of  mflsticotion  arc  pnrnlyzed  it  indicates  a  lesion  of  the 
motor  (inferior  niaiiillary  i  diviRion  of  the  trifjfniinua. 

(27)  Paralysis  of  tlic  Hterno-niiistoid  and  ii[>[ht  portion  of  the  trapezius  im- 
plies a  lesion  of  the  .spinal  portion  of  the  !<]iinul  acecssory. 

(28>  Marked  iind  more  or  less  rapid  miiscular  iiiro]>hy  oectirs  in  all  lesions 
of  the  lower  neiirone  (anterior  horn  cells,  crtiiiiul  lun-lci,  luid  their  periplieral 
fibre.H);  it  dous  not  oceur  in  disease  of  the  motor  tnirt  nhove  I  he  iinterior  horn 
cells  iind  rrjinial  nuclei,  or  in  muM:ular  dy^tro[>liies  and  functional  ]iandyse.'f. 

(2^1  llemiunresthesia  of  the  skin  and  the  special  sense  organs  i»  due  to  a 
lesion  well  back  in  the  })oaterior  limb  of  the  internal  capsule  {G,  Fig.  210)  or, 
more  commonly,  to  hysteria. 

(30)  Partial  (limited  to  a  [wrt  of  one  side  of  the  body)  hemiansrethesia  with 
pnrtinl  hemiplegia  on  the  opjwBile  side  is  found  in  unilateral  lesions  of  the 
spina!  cord. 

(31 1  In  transverse  cord  lesions  the  paralysis  and  ana"*itheKia  hehiw  the  le.sion 
are  due  to  the  destruction  of  the  columns  or  tructis  which  should  truusniit  volun- 
tary irapulijes  and  sensory  iinpresttions  to  and  from  the  partfi  which  have  been 
cut  off  (/*',  Fij,'.  219). 

(33i  Disease  of  the  cervical  cord  will  cause  sensory  disturbance!*  in  the  fin- 
gers, blind,  and  arm;  of  the  dorsal  cord,  in  the  back,  trunk,  and  thighs;  of  the 
lumbar  cord,  in  the  feet  and  legs. 

(33)  In  trnnsversi-  lesions  of  the  spinal  cord  the  anitsthesia  begins  at  a  level 
three  or  four  indies  below  the  les^ion  in  the  cord. 

(34)  If  paralysis  is  8usi}ected  to  l>c  of  cortical  origin  line  prfsumption  is 
strengthened  by  the  existence  of  parflpsthesias  and  vasomotor  disturbances  in 
the  paralyzed  part. 

(35)  Disturbances  of  tn.ste  in  the  posterior  part  of  the  tongue  imlieate  a 
lesion  of  the  glossophiu-yngeal  nerve. 

(86)  In  aneesthesia  of  cerebral  origin  the  reflexes  are  preserved  although 
the  patient  may  Tiot  feel  the  touch  which  causes  them. 

|37>  Hcmiopiumay  be  due  to  n  lesion  of  tlie  occipital  lotjc,  the  pulvinnr  of 
the  optic  tlisliimus,  the  anlerior  corpora  f|undrigeminn,  or  optic  tract ;  or,  with 
associated  henviamestliesia.  to  a  lewion  of  the  inlernni  cnpsule.     Stn-  (S)  and  (29). 

(38)  Word  deafness  is  due  to  a  lesion  of  the  first,  and  a  i»art  of  the  second, 
temporal  convolution. 

(8B)  The  preservation  of  the  knee  jerk  diM's  not  forbid  the  presence  of 
poliomyelitis,  as  the  lesion  may  lie  at  a  higher  point  than  the  knee-jerk 
centre. 

(40)  .\taxia  of  the  cerebellar  type,  drunken,  staggering  gait,  with  little  or 
no  ataxia  of  the  extremities  while  lying  in  Jx-d,  with  vertigo,  vomiting,  bend- 
ache,  optic  ncnritis.  and  forced  movements,  is  indicative  of  a  lesion  of  the  ver- 
mis or  middle  lobe  of  the  cerebellum,  usually  a  tumour. 

(41  >  Ataxia  of  the  cerebellar  type  flu*  ocular  paralysis,  auditory  disiurb- 
ancca  and  paralysis  of  the  muscles  of  mastication,  jioints  to  a  lesion  of  the 
corpora  quatlrigemina. 

(42)  Id  endeavouring  to  determine  the  site  of  lesions  in  the  brain  and  spina] 
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cord  it  is  helpful  to  prepare  a  written  summary  of  the  signs  and  symptoms,  to 
be  compared  with  the  various  tables  referring  to  motor  and  sensory  spinal  lo- 
«alization. 


SECTION  XXXVIII 

EXAMINATIOX   OF  THE  BLOOD 

A  PEOPEB  clinical  examination  of  the  blood  is  in  all  cases  useful, 
«nd  in  some  indispensable,  for  diagnosis.  A  full  and  scientific  ex- 
amination reveals  certain  facts,  as  yet  of  little  or  no  clinical  value, 
and  does  not  fall  within  the  scope  of  this  volume. 

THE  TECHNIC  OF  THE  CLINICAL  EXAMINATION 
OF  THE   BLOOD 

The  most  important  diagnostic  facts  to  be  obtained  by  an  exami> 
nation  of  the  blood  relate  to : 

1.  The  number  of  red  cells  (erythrocytes)  and  white  cells  (leuco- 
cytes). 

2.  The  amount  of  hemoglobin  or  (what  is  equivalent)  the  specific 
gravity  of  the  blood. 

3.  The  size  and  shape  of  the  cells,  especially  of  the  erythrocytes. 

4.  The  varieties  and  relative  number  of  each  variety  of  the  leuco- 
cytes as  revealed  by  staining  methods. 

5.  The  presence  of  parasitic  micro-organisms. 

The  haemanalysis  card  and  chart  devised  by  De  Forest  are  ex- 
tremely useful  for  purposes  of  observation  and  record  (Chart  IX). 

Counting  the  Red  Cells. — For  this  purpose  tlie  Thoma-Zeiss 
hsBmocytometcr  is  to  be  used.  This  apparatus  consists  of  two  mix- 
ing pipettes  (one  for  the  red,  and  one  for  the  white,  cells)  and  a 
■counting  slide  (Figs.  23-1,  235,  and  236). 

The  lobe  of  the  ear,  rather  than  the  finger,  should  be  chosen  as 
the  site  of  the  blood-obtaining  puncture.  As  an  invariable  prelimi- 
nary, ascertain  whether  or  not  the  patient  is  a  bleeder.  If  haemo- 
philia be  present  a  very  slight  puncture  will  suffice.  Cleanse  the 
lobe  of  tlie  ear  with  soap  and  water,  or  with  a  mixture  of  alcohol  and 
■ether,  drying  it  witli  brisk  rubbing  so  that  it  may  become  hyperaemic. 
A  3-8ided  (glover's)  or  spear-pointed  needle  may  be  used.  Holding 
the  lobe  of  the  ear  firmly  with  the  fingers  of  the  left  hand,  stab  its 
lower  border  quickly  (thus  inflicting  leas  pain  than  by  a  slow  punc- 
•.ture)  to  the  depth  of  ^  to  :i  of  an  inch.    The  hsematospast  (Fig.  233) 
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is,  perhaps,  an  improvement  over  tho  needle.  This  instrument,  de- 
vised by  \ .  A.  Moore,  consists  of  a  uiekled  brusd  cylinder,  2^  iacliea 
long,  in  which  a  spring  luncet  with  a  flat  spear  point  is  concealed. 
Wlien  drawn  up,  the  kuob  is  cuught  in  n  slmlluw  depres- 
sion, and  is  released  by  n  touch.  The  broad  thin  incision 
is  almost  painless,  bleeds  freely,  and  heals  quickly.  It 
is  partieuliirly  useful  with  nervous  persons  and  children. 
The  cap  A  may  be  screwed  up  or  down  to  regulate  the 
size  of  the  cut,  and  can  easily  be  removed  to  clean  the 
blade.  The  deeper  depression  in  the  slot  locks  the  lancet 
securely,  so  that  it  may  he  carried  in  the  pocket.  Do 
not  squeeze  the  lobe  to  make  it  bleed  (except,  perhaps, 
to  start  the  flow)  as  the  blood  will  then  be  diluted  by 
lymph  from  the  surrounding  tissnee  and  is  worthless  for 
a  blood  count.  When  tlie  blood  issues  spontaneously 
wipe  away  the  first  3  or  4  drops.  Into  the  ne.xt  drop  in- 
sert the  tip  of  the  "red"  pipette  and  suck  up  blood  ex- 
actly to  the  O..*)  mark  ;  but  if,  as  may  happen,  tlie  lilond 
column  slightly  overpasses  this  mark  it  may  be  carried 
down  by  gentle  blowing,  or  by  tapping  the  point  of  the 
tube  upon  a  towel  or  a  piece  of  blotting  paper. 

It  is  now  recjuisitc  to  dilute  the  blood  with  the  following  solu- 
tion (Toissoy's) : 

Methyl  violet,  5  B 0.025  grm. 

Sodium  chloride 1           " 

Sodium  sulphate 8 

Neutral  glycerin 30 

Distilled  water 1 60 


McHijvV   liieiii- 
utospaMt. 


grms. 


This  stains  the  leucocytes  violet  and  permits  of  their  being 
counted  in  the  same  preparation  with  the  red  cells,  which  will  re- 
main in  good  condition  fur  several  hours. 

Wipe  the  pipette  clean  of  blood,  immerse  its  tip  in  the  bottle  of 
lution  and  immediately  suck  up  the  fluid  (meanwhile  rolling  the 
pipette  between  finger  and  thumb)  until  the  mixing  chamber  is 
filled  and  the  fluid  reaches  tlic  mark  101.  The  dilution  will  be 
1 :  200.  Next  close  the  ends  of  the  pipette  with  finger  and  tliumb 
and  shake  it  actively  for  one  minute  in  order  to  thoroughly  mix  the 
[blood  and  the  diluent,  the  little  glass  bull  in  the  mixing  chamber 
eatly  assisting.  Then  blow  until  the  clear  diluting  fluid  contained 
the  tube  below  the  mixing  chamber  is  expelled  and  3  or  4  drops 
[of  the  mixed  blood  and  fluid  have  issued.  The  next  drop  may  be 
placed  upon  the  counting  slide. 
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In  the  centre  of  this  slide  there  is  a  small  ruled  glass  disk,  sur- 
rounded by  a  trench  or  moat,  which  in  turn  is  bounded  by  a  wall  or 

slab  upon  which  rests  the  cover 
glass  (Fig.  236).  The  relative 
thickness  of  the  disk  and  the 
slab  is  such  that  the  distance 
between  the  upper  surface  of  the 
disk  and  the  under  surface  of 
the  cover  glass  is  exactly  -^  mil- 
limetre. Slide  and  cover  glass 
must  be  thoroughly  clean  and 
dry.  Upon  the  centre  of  the  disk 
place  a  droplet  of  the  diluted 
blood  of  a  size  to  be  learned  by 
experience.  The  usual  mistake 
of  the  beginner  is  to  use  too  large 
a  quantity.  Then  place  the  cover 
glass  at  once  in  position.  The 
drop  must  contain  no  air-bubbles, 
and  should  almost  or  quite  cover 
the  disk,  but  if  it  spills  over  into 
the  trench  the  slide  is  to  be 
washed  and  a  new  drop  placed. 
If  the  cover  glass  and  slide  are 
quite  clean  and  in  proper  contact 
one  may  be  able  to  see  (by  look- 
ing almost  horizontally)  a  series 
of  concentric  coloured  (Newto- 
nian) rings  between  the  cover 
and  the  slab  upon  which  it  rests. 
If  not  present  at  first,  they  may  be  produced  by  slight  pressure  on 
the  cover,  but  should  remain  visible  after  the  pressure  is  remitted. 

-A.  Kukd  ai»k 


For  white 
cells. 


XS 


>r 


Fio.  2.34. — Thoma-Zeiss  pipettes. 


0.100  min. 
-100  5"'- 


C. Zeiss 

Jena 


Fio.  M5.— Thoma-Zeihs  counting  Rlifle  'plan). 
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Place  the  slide  upon  the  stage  of  the  microscope  and  wait  5  or  10 
minutes  for  the  corpuscles  to  settle.  A  moderately  high  power,  with 
a  rather  dim  illumination,  is  desirable.  A  mechanical  stage,  while 
not  a  necessity,  is  of  great  assistance  in  all  mechanical  work,  as  its 
uniform  movement  is  less  trying  to  the  eyes  and  therefore  tends  to 
greater  accuracy. 

^3  Cover  glaH 


Kuled  dbk  Moul 

Flo,  aSfi.— BIimkI  vriuutiliK  sikic  ( tlevutioli >, 

There  are  400  small  squares,  each  ,>^  x  iV  millimetre,  which,  by 
means  of  extra  vertieal  ami  horizontal  lines,  are  divided  into  Hi 
groups,  each  containing  16  squares  (Fig.  240).  If  the  corpuscles 
lying  in  each  of  the  Itj  small  squares  of  each  group  are  counted,  one 
will  have  traversed  16  X  10  =  256  small  squares.  In  normal  blood 
diluted  in  the  proportion  here  employed  (1  :20i})  the  total  number 
of  corpuscles  counted  will  be  1,^00  to  1,500,  and  the  chance  of  error 
will  not  be  over  2  to  3  per  cent  in  eitlier  direction.  Some  hanna- 
tologists  consider  a  count  of  100  small  Mpiares  to  be  sufficient  for 
practical  puqwses,  and  the  average  number  of  cells  to  each  square  is 
readily  obtained  by  placing  a  decimal  poiut     The  squares  are  eon- 


lllllij 

iiiiiiiinii 


■ 

iiiiiii 

)ij  III!  ur 

1 

B' 

111 

1 

11 

H 

£ 

.^« 

,E,-,.. 

51. 

1 

iiailf 

1 

fiiH 

Pio.  aS7. — Tliomn  coundujr 
cliBiiiber. 


Fio.  2.18.— Ttircfc  conntinir 
chiimbior. 


Flo.  2.^1'.— Zuppirt-Ewiiig 
couiitini;  clmmlwr. 


veniently  counted  in  the  order  shown  in  Fig.  240.  Of  the  corpuscles 
which  lie  upon  the  line  between  two  small  squares,  one  should  count 
in  all  those  which  lie  upon  or  toueli  the  upper  and  left-hand  lines  of 
each  square  as  indicated  in  tbe  .«ame  figure. 

One  of  the  more  recent  modifications  of  the  Thoma-Zeiss  eell  may 
be  advantageously  employed.    The  slides  are  identical  in  construction. 
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but  aro  ruled  aomt'what  ditf  erently  (see  Figs.  237,  238,  239).  Of  the 
three  here  illustrated,  Thoma,  Tiirck,  and  Zappert-Ewing,  the  latter 
may  especially  be  tecomniended.  The  riilinj;  of  the  central  square  is 
the  same  in  all,  but  the  eight  additional  squares  provided  by  the 
Zappert-Ewing  makes  possible  the  eoimting  of  the  leucocytes  simul- 
taneously with  the  erythrocytes. 


Via.  240. — ShowiDg  onu  group  or  tixuen  stn«ll  nqu^rM,  inolosetl  by  f\ti':i  vurtioiit  ond 
horizoiitul  litiOH;  «/«>,  by  l)ic  dotted  ungiiliitcd  arrow,  a  cimveiiient.  order  of  counting 
tliu  MiUMrex  ;  alto,  tlio  (»>liu>l«d^  upper  mid  \c(t  Uiiok,  cvIU  lyiitK  on  nliich  should  be 
couutLH.1  n.*  ill  tliu  !4(uaro;  aUo  (Inwvr  port),  lliu  itvuruKO  nuinlicr  of  <.vll«  to  uach  square 
in  iiiiriiiul  til..ii<l  witli  «  ifiluliiii  of  1 :  SOW ;  tind.  RnaUy,  the  inetliwl  of  nictiHurini;  tbo 
sizv  oftlio  tlvlJ  l>y  counlitiK  tlii.-  niim)«r  (na  Miovvnl  uf  Ekjuiirtitiu  its  liurizoiiiul  diuinetor, 
eauli  sijiiun:  i'<iuulliii<r  '/x)  iiiiltitni'in>. 

Having  ascertained  the  total  number  of  red  oellfi  contained  in 
25G  .si|iiar('s,  divide  the  total  by  'i5(>,  which  gives  the  average  number 
of  cells  to  each  small  square.  In  norma!  blood  this  average  is  6  or  7. 
As  the  blood  is  diluted  1  ;200  and  each  small  square  is  -f\s  X  ^  X  ^ 
mm.  =  1  -4,000  en.  millimetre,  the  average  number  is  to  he  multiplied 
by  Non,(uiu  (=  3CW  x  i,om),  which  gives  the  number  of  cells  in  a 
cubic  millimetre  of  blood.     To  sumniarizf  : 

Divide  the  total  number  of  corpuscles  by  the  number  of  small 
squares  counted. 

Mu!ti|tiy  tile  average  tliua  obtained,  if,  as  presumed,  the  dilution 
is  1  :  "iOO,  by  8(KM'()0.      If  the  tlilution  is  1  :  100,  multiply  by  400,000. 
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The  pipette  must  at  onre  bo  cleaiieed  by  sucking  into  aiul  blow- 
ing out  from  the  mixing  cliamliei'  successively  water,  iili-oliuU  iuui 
ether,  and  finally  sucking  tiir  through  until  the  gliiss  ball  ceasL^s  to 
adhere  to  any  part  of  ttio  wall  of  the  chamber.  If  this  precaution  is 
delayed  or  neglected  it  may  be  necespary  to  use  a  horsehair  or  i)ristlo 
to  remore  coagulated  blood  ;  or  in  bad  oaacs  to  dissolve  it  away  with 
strong  alkali  or  acid,  or  digest  it  out  witli  a  solution  of  pi'psin.  The 
cleansing  process  is  greatly  facilitated  if  the  tubing  be  reversed  so 
that  it  Covers  the  pointcfl  end  of  the  pijiette.  Even  dense  fluids  may 
then  rapidly  Ijc  sucked  in  and  blown  out. 

If  the  ruled  lines  on  the  disk  are  extremely  faint  thoy  may  be 
rendered  very  distinct  by  scraping  off  some  graphite  from  a  soft  h'ad 
pencil,  rubbing  the  powder  over  the  surface  of  the  disk,  and  tfieii 
polishing  it  off  with  a  soft  handkerchief. 

As  a  rule  it  is  better  (in  counting  the  red  ccll.-<)  to  dilute  the 
blood  1  :  200  by  drawing  the  blood  to  the  05  mark,  than,  by  sucking 
blood  to  the  1  mark,  to  use  the  dilution  of  1  :  100. 

The  "white"  pipette  may  also  be  used  for  counting  the  red  cells 
(C*Boi )  by  drawing  the  blood  up  to  the  first  line  above  the  tip  of  the 
pipette  (i.  e.,  ^  of  the  usual  distance)  and  then  sucking  the  diluting 
fluid  up  to  mark  11.  This  gives  a  dilution  of  1  :  tOO,  and  the  calcu- 
lation must  be  made  accordingly. 

}>iirhaiti^K  ll<emninelcr. — Durham  has  devised  a  modification  of  the 
older  haemocytometers  as  follows ;  (a)  A 
number  of  5  and  10  millimetre  capillary 
tubes  mounted  in  pipettes  (Fig.  241).  The 
rubber  nipple  is  perforated  at  the  side. 
(h)  Some  small  glass  test  tubes  graduated 
for  1  and  0.5  centimetres  for  mixing  the 
blood  and  diluting  fluid,  and  containing 
glass  beads,  (r)  Some  1  and  0.5  centimetre 
pipettes  graduated  at  995  and  990  milli- 
metres, and  405  and  490  millimetres  respec- 
tively, for  measuring  the  diluting  fluid. 
Combined  with  the  appropriate  blood  tubes 
these  afford  dilutions  of  I  :  200,  1  :  100,  and 
1  :  50. 

To  Usf. — Having  determined  the  de- 
sired dilution,  the  proper  amount  of  dilu- 
ent is  drawn  up  in  the  measuring  pipette 
and  discharged  into  the  mixing  tube.    The 

capillary  pipette  is  then  applied  horizontally  to  a  drop  of  blood  and 
fills  automatically.     All  superfluous  blood  is  wiped  away  and  the  con- 


Riihtier  nijiplf 
wiUi  pfrforaK-'in- 


OlasstiiVii 


Meosurini;  pipotte —  \M 

Kiu.  a41.— Durhuni'B 
bluod  pipette. 
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tents  expelled  into  the  mixing  tube  by  covering  the  hole  in  the  nipple 
and  compressing  it.  Bjf  uncovering  the  hole  the  pipette  again  tills 
with  air  witliout  sucking  back  any  of  the  blood.  The  tube  ia  then 
filled  by  touching  it  to  the  diluting  fluid  and  emptied  as  before,  the 
process  l>eing  reiieated  utitil  ull  blood  is  rinsed  out.  Agitation  of  the 
mixing  tube,  iiided  by  the  glass  bead.s,  insnrea  thorough  distribution 
of  tht'  blood  thnmgh  the  fluid.  A  drop  is  then  placed  on  the  Thoma 
or  Zapport  stage  and  counted  ia  the  usual  way.  Simplicity  of  con- 
struction, ease  in  cleaning,  and  accuriicy,  rerommeiid  the  apparatus. 

Counting  the  White  Cells.— If  the  leucocytes  are  greatly 
increased  in  number,  or  it  spcciui  calculations  are  made,  they  maybe 
enumerated  with  the  "  red  "  pipette.  Ordinarily  it  is  desirable  to  use 
the  "  white"  pipette. 

The  technic  of  the  white  pipette  is  the  same  as  for  the  "red," 
except  that,  as  its  calibre  is  greater,  a  much  larger  drop  (as  large  as 
will  stay  upon  the  ear  without  falling  off)  is  required;  and  the  pi[)ette 
must  be  kept  approximately  horizontal  or  its  contents  will  flow  out. 
Consequently  the  bottle  of  diluting  solution  must  be  slanted  sidewise 
while  the  solution  is  sucked  in.  Moreover,  a  much  gentler  suction 
is  to  be  employed  in  order  not  to  overshoot  the  desired  mark.  In 
using  the  white  pipette  the  degree  of  dilution  is  either  1  :  20  or 
1  :  10,  according  as  the  blood  ia  drawn  to  the  0.5  or  1  mark.  The 
diluting  fluid  employed  in  counting  the  leucocytes  is: 

Glacial  acetic  acid 0.3 

Distilled  water 100.0 

This  solution  renders  the  red  cells  almost  invisible  and  the  leuco- 
cytes more  distinct.  Some  observers  also  add  suflicient  of  an  aqueous 
solution  of  methyl  green  to  make  the  diluting  fluid  of  a  markedly 
grceu  tint,  thus  causing  the  lUH'lei  of  the  wliite  cells  to  be  stained 
and  therefore  more  conspicuous ;  or  a  drop  of  Ebrlich's  stain. 

The  methods  and  CHlculalions  involved  in  the  leucocyte  count  are 
jmewluit  more  variable  and  confusing  than  with  the  red  cells.  Three 
of  the  most  convenient  and  serviceable  arc  here  given  : 

(a)  First  Method  :  Using  the  "White"  Pipette.— Secure  a  dilution 
of  1  :  10  by  drawing  tlie  blood  up  tu  tlie  mark  1.  Place  a  drop  upon 
the  ruled  disk  and  count  all  the  leueoci'tes  iu  all  the  small  squares, 
of  which  there  are  400  in  the  entire  ruled  space.  Cleanse  the  elide 
and  repeat  the  count  with  a  second  drop.  Divide  the  total  number 
of  leucocytes  enumerated  by  the  number  of  squares  counted,  and 
multiply  the  quotient  by  4,000  (since  the  cubic  area  of  1  square  = 
jt,Vt  cubic  millimetre),  and  this  in  turn  by  10 — i.  e.,  the  degree  of 
dilution  (1  :  10).     For  example,  suppose  the  blood  to  be  normal,  in 
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■whioh  case  about  70  leucocytes  will  have  been  found  in  each  set  of 
400  small  squares — i.  e.,  the  entire  ruled  space.  Ati  two  sets  of  400 
squares  have  been  gone  over  one  has 

Total  leucocytes  ^  ^  ^^^  ,  ^^,,,   j..  ^  ^  ^^  ^ 

iotul  nummr  small  squares  800 
7,000,  the  num'oer  of  leucocytes  in  1  cubic  millimetre  of  uudiluted 
blood. 

{b)  Second  Method:  Using^  the  "White"  Pipette.— Another  simpler 
and  apparently  convenient  method  is  as  follows  (Osthkimeb),  omitting 
the  mathematical  calculations  iipou  which  it  is  based :  Ascertain  the 
number  of  xmall  squares  which  are  contained  in  the  transverse  diam- 
eter of  thejichi  of  the  microscope  (Fig.  240),  if  necessary  moviug  the 
sliding  tube  up  or  down  until  the  right  and  left  edges  of  the  field 
coincide  accurately  with  the  outer  boundary  lines  of  the  two  outer 
squares.  The  number  of  squares  contained  in  one  diameter  of  the 
field  will  of  course  vary  with  the  lenses  used  and  the  distance  to 
which  the  sliding  tube  is  drawn  out,  which  points  must  be  noted. 
Dilute  the  blood  1 :  20  (by  drawing  it  only  to  the  0.5  mark),  as  the 
figures  to  be  given  apply  only  to  this  degree  of  dilutioti.  Tlien  count 
the  leucocytes  in  2-5  fu^lds.  These  fields  may  be  taken  in  any  part  of 
the  disk,  disregarding  the  ruled  space  entirely.  Having  ascertained 
the  total  number  of  white  cells  contained  in  25  fields,  multiply  it  by 
one  of  the  following  factors  according  to  the  iiumbor  of  squares  con- 
tained in  the  diameter  of  the  field  employed.     Thus  if  the 

Diameter  of  the  field  is  5  squares,  multiply  by  162.96 
"  "  6       "  "  113.16 

u  H  7       "  "  83.13 

"  "  8       "  "  63.54 

"  "  9  -     "  "  50.38 

"  "  10       "  "  40.74 

«*  "  13       "  "  28.29 


For  example,  if  with  the  required  dilution  of  I  :  20  a  total  of  172 
leucocytes  bus  been  obtained  from  25  fields  and  the  diameter  of  the 
field  is  10  .*qutires,  the  desired  result  is  172  X  40.74  =  7,007. 

(c)  Third  Method:  Dsing  the  "Red"  Pipette.— The  least  dilution 
to  be  employed  is  1  :  100 — i.  e.,  sucking  blood  up  to  the  mark  1.  It 
is  necessary  first  to  determine  the  cubic  contents  of  one  field  of  the 
microscope,  using  the  lenses  which  are  to  be  employed  for  the  count- 
ing. Ascertain  the  diameter  of  the  field  by  means  of  the  nun)ber  of 
small  squares  seen,  as  described  in  (^|  preeedtng.  If  it  has  been 
necessary  to  move  the  sliding  tube  of  the  instrument,  a  mark  should 
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be  scratched  on  it  bo  that  it  may  be  set  at  the  game  point  when  re- 
quired for  subsequent  observations.  As  the  widtli  (and  length)  of 
each  anmll  square  ia  jV  millimetre,  the  exact  diameter  of  tlie  field  i& 
Ivnown.  The  depth  of  the  cell  is  ^^  millimetre.  IE  the  radius  (one 
half  the  diameter)  of  the  field  is  gquared  and  multiplied  by  ^,  and 
the  result  is  then  multiplied  by  the  factor  3.1410,  the  product  will  be 
the  cubic  contents  of  the  field.  For  instance,  the  diameter  of  the 
field  is  10  squares  =  Jjf  millimetre,  the  radiua  is  therefore  ^j  milli- 
metre, and  ^  X  {3%)'  X  3.1416  =  .0196  cubic  millimetre  =  the  cubic 
contents  of  the  field. 

Count  the  total  number  of  leucocytes  contained  in  twenty-five 
fieMs.  The  ficld.s  may  be  taken  from  any  portion  of  the  disk  with- 
out reference  to  tfie  ruled  space.  If  mure  accuracy  is  required  fifty 
fields  may  be  counted,  using,  if  necessary,  a  second  drop  of  blood. 
Then  letting  />  =  the  dilution— i.  e.,  100, 

jV=  the  number  of  leucocytes  counted, 

F  =  the  number  of  fields  counted, 

C  =  the  cubic  contents  of  one  field  (already  known), 

/)  X  N 
the  formula    „     —  =  the  number  of  leucocytes  in  each  cubic  milli- 
r  X  I 

metre  of  undiluted  blood.     For  example,  if  36  leucocytes  have  been 

counted  in  tH  fields  with  a  dilution  of  1  ;  100,  the  solved  equation 

100  X  36 


will  read 


=  7,578.     This  method  is  of  course  a  makeshift 


25  X  .019 

in  the  absence  of  a  *'  white  "  pipette. 

Estimating  ttie  Voliime  of  the  Cells.— It  was  anticipated 
that  the  liLbuiatocrit  of  llediu  as  modified  by  Daland  would  supplant 
the  more  tedious  methods  of  counting  the  blood  corpuscles  which 
have  just  been  described.  But  while  its  accuracy  in  determining 
the  relative  rulume  of  cells  and  plasma  is  conceded,  tliere  seems  to 
be  some  doubt  among  hajmatologists  whether  it  affords  trustworthy 
information  with  reference  to  the  iiumi/i-r  of  cells.  The  hjematocrit 
is  esacntiuily  a  miiehirm  whereby  a  column  of  blood  contained  in  a 
glass  tube  can  be  ceutrifugalized  at  a  speed  of  9,000  or  10,000  revo- 
lutions per  minute  for  2  or  3  minuteB.  At  the  end  of  this  time  the 
corpuscles  are  pueked  solidly  toward  one  end  of  the  tube,  the  red 
cells  nearest  the  outer  e.\trenuty  and  the  leucocytes  showing  at  the 
free  end  of  tlie  red  column  as  a  faint  gray  line.  The  tube  is  marked, 
each  division  being  supposed  to  represent  a  certain  number  of  cells. 
It  is  the  value  of  each  degree  of  the  ande  which  is  in  dispute,  vary- 
ing according  to  different  observers  from  '.)9,50Q  to  1*23,000.  Until 
this  margin  of  error  can  be  eliminated  it  is  thought  best  not  to  in- 
clude the  heematocrit  as  a  blood  counier. 
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Estimating  the  HsBmoglobin.— It  is  quite  as  important  to 
t'stimale  tiie  pfircentag*;  of  h;f  nioglobin  as  to  make  a  count  of  cells. 
Several  excellent  instruments  are  available.  The  hapmittoineter  of 
Fleischl,  or  Meischer's  modification  of  it,  Gower'i?,  Olivers,  Dare's, 
and  Sahli's  instruments  arc  all  reliable,  while  Talqui.«.t's  paper  scale 
varies  from  them  not  more  tliun  o  to  10  ik-grees.  In  the  absence  of 
apimratus  the  specific  gravity  of  the  blood  may  be  utilized. 


Fio.  242  — Von  FloiiwhIV  hKmotneter. 

{a)  V.  Fleischl's  HsBiiwmeter.— This  apparatus  comprises  a  stage 
with  a  centrfil  oponing,  in  which  is  fitted  a  short  jrhisa- bottomed 
cylinder  divided  into  hcmieylinrlnral  ronipartments  by  a  -vertical 
partition  {V\g.  242).  A  small  capillary  pipette  oiwn  at  both  ends 
aufl  furnished  with  a  wire  handle  accompanies  the  apparatus.  Be- 
neath one  of  the  two  compartments  lies  a  wedge-«hapctl  strip  of  col- 
oured glass  held  in  a  frame,  which  is  moved  by  a  screw  ?o  that  any 
part  of  the  wedge  cun  be  brought  under  the  compartment.  The 
colour  of  the  gla9.s  changes  uniformly  from  clear  white  at  the  thin 
end  tn  a  ileep  red  at  the  luise  of  the  wedge.  The  sliding  frame  is 
furnished  with  a  scale  graduated  from  0  to  120  which  h  read  through 
an  opening  in  the  stage.  Underneath  the  stage  is  a  white  dipk  to 
act  as  a  light  reflector.    Artificial  light  is  essential,  but  the  following 
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device  renders  it  unnecessary  to  use  a  darkened  room.  Open  a  large 
book  flt  its  middle,  holding  the  leaves  Hmooth  by  a  rubber  band  on 
eiiph  side.  Stand  it  on  the  examining  table  and  place  a  small  piece 
of  lighted  candle  well  in  the  angle.  Back  of  this  place  the  haemo- 
globinoincter,  and  then  close  in  the  triangle  with  a  second  book  or  a 
picf^e  of  cardboard.  By  covering  in  the  top  with  a  third  book,  a  tri- 
angular dark  room  is  obtained,  through  a  small  slit  at  the  top  of 
which  the  reading  is  readily  made.  A  light-proof  box,  as  described 
by  Da  Costa,  may  be  employed. 

To  use  the  instrument,  fill  one  compartment  one  quarter  full  of 
distilled  water.  The  little  pipette  must  be  thoroughly  clean  and  dry, 
an  end  readily  obtained  by  drawing  through  it  a  needle  carrjing  a 
thread  wet  with  alcohol  or  ether.  Puncture  the  ear,  and  keeping 
the  pipotte  horizontal,  apply  one  of  ita  ends  to  the  side  of  the  drop 
of  blood.  If  the  pipette  is  dry  and  clean  it  will  immediately  fill  with 
blood  Ijy  ciipillary  attraction.  Any  blood  on  the  outside  of  the  pipette 
must  be  quickly  wiped  away,  and,  after  glancing  at  the  ends  of  the 
pipette  to  be  assured  that  it  is  exactly  filled  with  blood,  plunge  it 
into  the  compartment  wliich  contains  the  distilled  water.  Holding 
the  wire  handle,  swish  the  pipette  rapidly  buck  and  forth  until  the 
blood  is  washed  out  into  the  water.  If  any  difficulty  is  experienced 
in  doing  this,  a  medicine  dropper  may  be  filled  with  water,  its  tip 
applied  to  one  end  of  the  pipette  and  the  water  squirted  through. 
Then  with  the  handle  of  the  pipette  mix  the  blood  and  water  very 
thoroughly.  No  time  must  be  wasted  between  filling  the  pipette 
and  emptying  it  into  the  water,  as  undue  tardiness  mjiy  allow  the 
blood  to  coagulate  in  the  tube.  Then  with  the  dropper  fill  both 
compartments  level  to  the  brim,  and  turn  the  cylinder  so  that  the 
compartment  containing  the  clear  water  lies  over  the  atrip  of  coloured 
glass.  Adjust  the  wliite  reflecting  disk  so  that  the  light  is  tlirown 
upward  through  the  cylinder,  and,  placing  the  eye  in  the  proper 
position,  turn  the  screw  back  and  forth  until  the  tint  of  the  coloured 
glass  exaclly  nmtclies  the  tint  of  tlie  diluted  blood.  That  figure  of 
the  scale  seen  in  the  stage  opening  will  be  the  percentage  of  hremo- 
globin  contained  in  the  blood  examined. 

Certain  precautions  are  to  be  taken  (eAnt)T).  View  the  cylinder 
through  a  proper-sized  tube  of  black  paper;  use  as  little  light  as 
practicable;  sit  at  one  or  other  side  of  the  in-strument  so  that  the 
light  from  the  two  halves  of  the  cylinder  may  fall  on  the  right  and 
left  halves  of  the  retina,  as  the  upper  and  lower  halves  of  the  latter 
are  unequally  sensitive  to  colour;  and  us  the  colour  sense  is  readily 
fatigned,  use  one  eye  alternately  with  the  other,  taking  snap  shots 
rather  than  a  prolonged  inspection.     The  screw  should  be  turned 
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|aiokly  rather  than  slowly,  the  turns  becoming  shorter  and  shorter, 
the  eye  apprt-ciating  a  suddt'n  change  of  tint  much  more  readily  than 
a  gradual  t^liiftiug. 

(i)  Miescher's  Modification. — Tliis  employs  u  pipette  similar  to 
that  of  Thoniii  for  diluting  the  bloud.  It  is  marked  to  give  dilutions 
of  1  :  200,  1  :  :3()0,  and  I  :  400.  Two  cells  of  15  millimetres  and  12 
millimetres'  depth  itre  used  for  purposes  of  control.  The  central  par- 
tition projects  and  fits  in  the  grooie  of  a  glass  cover  plate,  thus  pre- 
venting the  coloured  solution  frotn  mi.xing  with  the  water.  A  slotted 
diaphragm  cuts  otf  all  but  three  degrees  of  the  colour  scale.  In  other 
particulars  the  apparatus  does  not  differ  from  Floischl's. 

(f)  Oliver's  Hffimoglobinometer.— This  involves  the  use  of  disks  of 
red  glass  mounted  in  franies  and  graded  to  Fleischl's  scale.  The 
blood  is  mi.xed  in  a  circular  chamber  of  similar  size  to  the  disks,  and 
the  reading  made  by  comparison.  Intermediate  shades  are  obtained 
by  "riders"  plrt('e<l  over  the  disks. 

{d)  Gowers'  Hsmometer. — This  apparatus  consists  of  two  small 
test  tubes  of  exactly'  equal  size,  a  small  platform  for  holding  them, 
and  a  20-cubic-millimetre  capillary  pipette  (Fig.  243).  One  tube  is 
capped,  and  contains 
a  certain  amount  of 
coloured  duid  as  a 
standard  of  compari- 
son. The  colour  of 
the  fluid  is  that  of 
normal  blood  when 
diluted  I  :  100.  The 
other  tube  is  open, 
and  graduated  from 
Otoim  The  instru- 
ment is  now  made 
with  two  colour  t  uhes, 
one  for  use  with  arti- 
ficial light,  the  other 
with  sunlight. 

To  use  the  instru- 
ment, place  (with  a 
medicine  dropper)  2 

or  3  drops  of  distilled  water  in  the  graduated  test  tube.  Then  by  punc- 
ture secure  a  hirffe  drop  of  blood  and  anck  it  into  the  pipette  up  to 
the  mark.  Wipe  the  tip  of  the  pipi-tte,  dip  it  into  the  distilled  water 
in  the  tube,  and  erpel  the  blood  by  gentle  blowing.  Add  distilled 
water  drop  by  drop  until  the  tint  of  the  mixed  blood  and  water  is 
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Fio.  24a. — Gowers'  hiemometer ;  ohowine  Btundnrd  test  tube. 
fnv(iuate«l  te*t  lube,  h<M\e  ffvr  Uitiiilled  water,  puncturing 
lanc«t,  und  30-cubic-inilHiiictre  pipette. 
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found  by  frequent  fiornpurisoii  to  oorri'spoml  to  tlmt  of  tliu  fluid 
tlie  standard  tube.  When  tbe  tint  of  the  blood  niixlure  is  the  tiume 
as  that  of  tfie  standard,  read  off  the  height  of  tiie  fluid  iu  the  gradu- 
ated tube.  The  murk  attained — e.  g.,  70 — iudieates  that  the  blood 
examined  contains  TO  per  iunt  of  the  normal  tOO  per  cent  of  haemo- 
globin. The  comparison  of  tints  should  be  made  in  good  daj'light, 
the  tubes  being  ptaeed  against  a  white  (paper)  background.  The 
standard  of  this  instrument  is  probably  set  too  liigh,  as  many  healthy 
persons  will  show  ouly  !*5,  or  even  tiO,  per  cent. 

(e)  Sabli's  Hajmoglobinometer. — This  apparatus,  while  it  resembles 
Gowers',  is  based  on  a  different  principle.  The  colour  standard  ia 
obtained  by  reducing  20  cram,  of  normal  bluod  with  Hi"]  and  suf^ 
pending  it  in  glycerine  in  a  sealed  tube  (Fig.  ■■i44  n).  T2ie  rest  of  the 
apparatus  consists  of  a  graduated  tube,  A  ;  a  20-cmm.  pipette,  F;  an 
ebonite  stand,  ^';  backed  with  milky  glass,  I)\  and  a  bottle  contain- 
ing deeinormal  HCI  solution,  i7,  carried  in  an  ebonite  bo.\,  If,  together 
with  a  diluting  pipette,  G,  In  using  the  apparatus  the  tube,  .1,  is 
filled  with  deeinormal  HCI  up  to  10;  and  2(.)  cubic  centimetres  of 
blood  are  sucked  up  into  tlie  pipette,  F,  and  carefully  expelled  into 

A,  the  last  traces  of  blood  being  washed  out  witii  a  few  drops  of 
water.     Agitation  of  .1  causes  the  blood  to  mi.K  with  the  H('l,  the 

liannoglobin  is  reduced  to 
-^Q  /t  mctha'moglobin,  and  a  clear 
brown  fluid  results.  Water 
is  then  added  drop  by  drop 
from  the  jjipette,  h\  tlie  fluid 
thoroughly  mixed  by  invert- 
ing the  tube  .'I,  care  being 
taken  to  avoid  the  formation 
of  bubble?,  and  the  colours 
compared  by  placing  both  A 
and  B  in  the  fnime  C  This 
is  hebl  up  to  tbe  light — 
either  sunlight  or  artificial 
light^and  tfu'  reading  taken. 
The  black  sides  and  milky 
glass  back  cut  of!  all  but  direct  transillumination  and  insure  accurate 
matching,  which  is  further  facilitated  by  the  brown  color,  that  being 
an  easii-r  eompuriaon  tint  than  red.  In  order  to  avoid  prejudice  do 
not  consult  the  percervtage  scale  until  the  colours  are  the  same.  It 
is  a  further  aid  to  accuracy  to  cut  otf  with  a  piece  of  paper,  or  the 
hand,  the  unfilled  portion  of  the  tubes.     iSliuuid  a  sediment  form  in 

B,  it  will  readily  disappear  on  shaking. 


Fio.  244  II. — Suhli'M  b»tno(rlob{noii>ct«r. 
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(/)  Dare's  Haemoglobinometer.— Tliis,  like  FleiKnlil's,  uses  a  col- 
oured wedge  vvliif'h  is,  liowevt-r,  scniii-ircidm*.  As  Hhnwn  in  the  cut 
(Fig.  244  i),  the  foloured  portion  is  cemented  to  a  circular  disk  of  white 
glass,  the  edge  of  which  is  marked  in  degrees  from  10  to  ]20.  This 
is  revolved  l)y  the  milled  screw  /'  in  the  hard  rubber  box  Z.  A  tele- 
scope, r,  is  arranged  to  include  in  its  field  both  the  blood  film  and 
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Flo.  -244  b. —  Diiri-'s  litpmngloWuometcr  urid  crotiS  sccUuo  of  saiue. 


the  colour  scale.  The  capillary  chamber  W,  composed  of  a  plate  of 
clouded  and  one  of  colouHess  glass,  so  ground  as  to  include  a  narrow 
chamber,  is  placed  at  the  bark  of  the  instrument  so  that  both  scale 
and  film  are  equally  illnminuted  by  the  candle  flume.  It  is  used  as 
follows  :  The  front  of  the  box  is  revolved  outward  to  act  as  a  screen, 
the  telescope  is  fitted  in  its  place,  the  blood  chamber  detached  and 
touched  to  a  drop  of  blood  which  immediately,  by  capillarity,  fills  the 
narrow  slit,  any  excess  being  ciirefully  removed.  The  chamber  is 
replaced,  the  candle  lighted  and  turned  so  that  the  curve  of  the  wick 
is  toward  the  instrument  to  insure  equal  iilumination.  On  looking 
through  the  telescope  two  red  disks  are  seen  side  by  side,  and  by  turn- 
ing the  milled  screw  the  scale  moves  to  and  fro  until  the  colours 
mateh.  It  is  advised  that  the  observations  be  taken  in  broken  peeps, 
as  shades  of  red  are  difficult  to  appreciate  when  viewed  continuously. 
The  percentage  of  hjemoglobin  is  then  read  at  a  slot  in  the  side  of  the 
box.     It  is  not  necessary  to  use  a  dark  room,  for  in  a  subdued  light 
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with  a  black  backpround  (c.  g.,  a  coat  sleeve)  the  reading  is  accurate. 
The  plates  of  the  blooil  chamber  are  readily  separated  for  cleaning 
with  water  and  altrohol,  uud  must  be  kept  scrupulously  clean.  The 
instrument  i.s  to  be  recommended  for  its  convenience  of  carriage — it 
packs  in  a  small  case — for  the  speed  with  which  the  readings  maybe 
Miiitie,  iiud  for  the  fact  that  undiluted  blood  is  used.  The  construc- 
tion of  the  coloured  glass  wedge  lays  it  open  to  the  same  objections  as 
the  Fleischl  instrument. 

(r/)  Talqvist's  HEBinoglobinometer. — This  consists  of  a.  book  of  bibu- 
lous paper,  with  n  lithograpiied  colour  scale.  A  piece  of  tbe  paper  is 
touched  to  a  drop  of  blood,  and,  after  the  gloss  of  moisture  disappears, 
the  tint  of  the  blood-stain  is  couipared  with  the  various  tints  of  the 
colour  scale,  each  of  whii-li  is  niitiibcred  in  accordance  with  the  per- 
centage of  haemoglobin  represented  by  it.  Daylight  is  requisite  for 
niutcliing  the  tints.  This  simple  and  inexpensive  device  is  extremely 
couvcuit'Ut  in  tbe  daily  work  of  the  practitioner  as  it  offers  a  quick 
and  rt'udy  nieans,  with  n  possible  error  of  but  5  to  10  per  cent,  for 
determining  the  amount  of  ha?moglobiu. 

(//)  By  Ascertaining  the  Specific  Gravity.— In  the  absence  of  the 
instrumcuts  just  described  one  may  use  an  indirect  method  of  deter- 
mining the  percentage  of  haemoglobin,  viz.,  ascertaining  ihe  specific 
gravity  of  the  blood  (Cabot).  Except  in  dropsical  cases  (in  which 
tlu"  composition  of  the  blood  pla.<ui!i  varies)  tbe  sjiecilic  gravity  of 
the  blood  corresponds  pretty  closely  to  the  amount  of  haemoglobin. 
If  then  the  specifie  gravity  of  the  blood  is  known  the  corresponding 
percentage  of  hfputoglobin  can  be  inferred. 

The  specific  grnvity  can  be  quite  readily  determined  by  the  fol- 
lowing method  (Uov-Hamj«erscula«).  Provide  an  accurate  urinometer 
(such  us  most  physicians  possess),  which  niiist  be  dry  and  clean,  a 
pipette  or  medicine  dropper,  a  glass  rod,  a  bottle  of  chloroform 
(which  is  heavier  than  blood),  and  a  bottle  of  benzol  (which  is 
lighter  than  blood).  I'nt  the  urinometer  in  the  footed  tube  and 
pour  in  alternately  chloroform  and  benzol  iti  sucIj  quantities  that 
the  glass  is  UToderatcly  filled  with  a  mixture  of  the  same  sjwcific 
gravity  as  normal  blood — i.  e.,  l.OM.  Remove  the  urinometer,  punc- 
ture the  car,  take  up  some  blood  with  the  medicine  dropper  and 
expel  1  or  "i  small  drops  into  the  mixture  of  chloroform  and  benzol. 
The  blood  drop  must  not  contain  air  bubbles.  Tlie  bluod  does  not 
diffuse,  but  floats  in  the  shape  of  a  small  red  globule.  If  it  rises  to 
the  top,  add  ii  few  drnps  of  benzol  iind  stir  the  mixture  thoroughly 
with  a  gli»i5s  rod.  If  it  sinks,  add  chloroform.  Continue  thus  until 
it  neither  rises  nor  falls,  but  remains  stationary,  floating  about  mid- 
way between  top  and  bottom.     When  this  is  accomplished  it  is  ob- 
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vious  that  the  specific  gravity  of  the  liquid  is  the  same  as  that  of 
the  suspended  blood  globule.  Use  then  the  urinometer  to  determine 
the  specific  gravity  of  the  chloroform-benzol  mixture — i.  e.,  the 
specific  gravity  of  the  blood.  The  mixture  may  be  used  indefinitely 
by  filtering  out  the  blood. 

Having  ascertained  the  specific  gravity  of  the  blood,  the  percent- 
age of  haemoglobin  may  be  found  by  consulting  either  of  the  follow- 
ing tables,  which  are  subject  to  correction  by  further  investigations : 


Hammerschlao 

(By  the  method  described) 
Spec.  Grav.  Eaemoglobin. 

1033-1035  =  25-30  per  cent. 
1035-1038  =  30-35  " 
1038-1040  =  35-40  " 
1040-1045  =  40-45  " 
1045-1048  =  45-55 
1048-1050=55-65  " 
1050-1053  =  65-70  " 
1053-1055  =  70-75  " 
1055-1057  =  75-85  " 
1057-1060  =  85-95       " 


-     SCHMALZ 

(By  a  direct  weighing  method) 

Spec.  Grav.  Hemoglobin. 

1030    =  20  per  cent  ± 

1035     =  30       " 

1038    =  36       "  " 

1041    =  40       "  " 

1042.5=  45       "  " 

1045.5=  50       "  " 

1048  =  55       "  " 

1049  =  60       "  " 

1051  =  65  "           " 

1052  =  70  "          " 
1053.5=  75  "          " 
1056     =  80  " 
1057.5=  90  " 

1059     =100       " 


Rosenberg  has  devised  a  float  for  estimating  the  specific  gravity  of 
blood.  It  is  similar  to  other  hydrometers  except  that  it  is  provided 
with  an  open  bulb  at  its  lower  extremity  into  which  1  c.  c.  of  blood 
can  be  drawn.  The  orifice  is  then  closed  with  a  brass  cap,  the  instru- 
ment immersed  in  pure  water  and  the  scale  read. 

Microscopical  Examination  of  the  Blood.— In  order  to 
ascertain  the  size,  shape,  and  varieties  of  the  morphological  elements 
of  the  blood,  as  well  as  the  presence  of  parasitic  organisms,  it  is 
necessary  to  examine  both  fresh  and  dried  specimens,  the  latter 
either  stained  or  unstained.  The  microscopical  search  may  be  made 
fairly  well  with  a  good  \  objective,  but  a  -^  immersion  lens  is  almost 
indispensable.  All  slides  and  cover  glasses  used  in  preparing  a  speci- 
men of  blood  for  examination  must  be  perfectly  clean  and  dry.  The 
complicated  methods  of  cleaning  which  have  been  recommended  are 
quite  unnecessary.  The  application  of  either  ordinary  or  green  soap 
with  the  fingers,  followed  by  a  thorough  washing  with  water  and  a 
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stibst'quent  rubbing  with  a  handkertihief  freali  from  the  litundry,  will 
iitlurd  perfectly  cli'tku  and  poli.Hhed  slides  and  covers. 

(«)  Preparing  a  Specimen  of  Fresh  Blood. — Take  up  a  cleim  cover 
glass,  holding  it  either  by  foruopH,  or  {\f  out'  touches  the  edges  only, 
not  the  surfaces,  of  the  glaas)  by  thu  tlngtTS.  Apply  its  centre  to  a 
fresh  globule  of  blood,  without  allowing  the  glji.<a  to  toueh  the  skin  of 
the  ear,  and  let  it  fail  upon  a  slide.  The  drop  of  blood  on  the  cover 
should  not  be  larger  than  a  good-sized  pinhcad.  If  the  slide  and 
cover  are  (!ry  and  clean  and  have  not  come  into  contact  with  the  skin, 
the  blood  ivill  at  ouce  spread  out  iu  a  thiu  hiyer  without  the  unde- 
sirable aid  of  pressure.  A  better  method  consists  in  painting  upon 
tiie  slide  with  vaseline  a  square  or  rin^  rurresponding  to  the  size 
and  shape  of  the  cover  glass,  and  dropping  the  latter  in  such  a 
manner  that  its  edges  coincide  with  the  narrow  band  of  vaseline. 
The  thin  layer  of  blood  is  thus  protected  from  the  air,  and  if  kept 
in  a  warm  jtlace  neither  creuatiou  nor  coagulation  will  occur  for 
several  hours. 

The  fresh  blood  can  be  examined  with  refercTice  to  the  shape  and 
size  of  the  red  cells,  their  tendency  to  form  nmleau.'t,  the  presence 
or  absence  of  the  J^faitrnw/ium  mn/arup,  the  Fihtrin  mtnguinis  homi- 
nis,  and  the  spirillum  of  relapsing  fever.  If  the  examiner  has  had  a 
large  experience  !ie  may  also  form  a  reasonably  accurate  opiuion  as 
to  an  increase  of  fibrin,  a  decrease  of  haemoglobin,  or  the  presence  of 
a  marked  anipniia  or  Icucocytosis,  perhaps  of  leucicraia. 

(i)  Preparing;  Blood  Films. — These  may  be  made  either  on  cover 
glasaea — the  method  most  commonly  u.scd — or  on  slides. 

(1)  Cover-(jl(t8i!i  Filiax. — Provide  several  stjuaro  cover  glasses,  per- 
fectly clean  and  dry.  Lay  them  upon  a  clean  surface  in  such  a  man- 
ner, by  pro[)piiig  up  or  otherwise,  that  they  can  be  readily  taken 
hold  of  with  the  fingers  by  their  opposite  edges  or  angles,  bearing  in 
mind  that  their  surfaces  are  not  to  be  totKvhod.  Apply  the  centre  of 
one  cover  glass  to  tlie  tip  of  a  fresh  drop  of  blood  iind  let  it  fall  upon 
a  second  cover  glass  iu  such  a  relation  that  the  angles  of  the  squares 
do  not  coincide  but  lie  diagonally  to  one  anotlier,  which  device  ren- 
ders it  practiciiblc  to  seize  thorn  separately  by  their  projecting  cor- 
ners. As  soon  as  the  drop  of  blo(»d  has  spread  between  their  sur- 
faces, which  it  shouhl  do  immediately  if  the  covers  are  clean,  slide 
the  upper  cover  quickly  and  steadily  off  the  lower  cover,  carefully 
maintaining  their  parallelism  and  avoiding  any  separation  by  prying 
or  leverage.     Dry  fjuickly  by  waving  in  the  air. 

(2)  Slide  Films. — Place  upon  a  slide  a  drop  of  blood  about  half 
an  inch  from  one  end.  Take  a  second  slide  {with  ground  and  pol- 
ished edges)  and  with  one  of  its  ends,  used  like  a  plane,  push  the 
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drop  along  the  elide  upon  which  it  Hch.  A  thiti  film  of  blood  will 
be  left  in  the  rear  of  the  pushing  glide,  much  longer  than  if  mode 
on  a  cover  glass,  or  select  a  slide  having  an  even  polislu-d  oud 
(Ewing  has  devised  a  heavy  plate  glass  spreader  witli  rounded,  pol- 
ished ends  for  this  purpose),  touch  it  to  the  blootl  drop,  being  care- 
ful to  take  up  only  a  little,  and  then  draw  it  firmly  but  ligluly  tlie 
length  of  another  clean  slide.  This  will  secure  a  large,  thin,  even 
smear. 

{(•]  Fixing  the  Blood  Films. — The  lilms  require  to  be  iixcd  -  i.  e.^ 
the  albumin  coa;.Milu,UMl  so  tiiat  the  films  will  adhere  firmly.  The 
fixation  may  be  atoomplisiied  in  various  ways,  but  the  two  nittliods 
about  to  be  described  are  quite  sufficient  for  clinical  work, 

(1)  Fhalion  bif  a  Hardening  Solution. — Imnurse  the  cover  films 
in  a  mixture  of  equal  parts  of  ether  and  absolute  alcuiiol,  in  which 
they  should  remain  for  half  an  hour  or  longer.  Even  'i^  hours'  sub. 
roersion  will  do  no  damage.     Cover  films  may  be  placed  in  a  watch 

.glass,  hut  slide  films  require  to  be  plunged  in  a  wide-motith  bottle  of 

I  sufficient  depth  to  entirely  cover  them.  Hardt.niiig  by  alcohol  and 
ether  is  best  adapted  for  examination  of  the  red  cells  (e.  g..  Plasma- 
diuui  midariw^  using  PUdsn's  double  stain),  although  many  workers 
employ  it  for  the  differential  kucoeytc  exumination  as  well.  Hard- 
ening in  formalin  has  also  been  done  witli  excellent  results.  The 
covers  are  placed  for  a  few  miiiutt's  in  a  solution  made  by  ililut- 
ing  one  part  of  formalin  with  nine  times  its  volume  of  water  an<l 
mixing  one  part  of  the  diluted  formalin  with  nine  parts  of  absolute 
alcohol. 

(5J)  Fixiiliuu  bif  Hiat.^li  a  sterilizing  oven  is  at  hand  it  may  be 
heated  to  11.5"  C.  and  the  covers  or  slides  placed  iu  it  for  15  to  20 
minutes,  liut  ordinarily  it  is  much  more  convenient  to  heat  them 
on  a  strip  of  brass  or  co])pcr.  This  plate  should  be  Vi  inches  long 
and  3  inches  wide.  Support  it  on  a  tripfvd  or  improvi.sed  stiind,  and 
under  its  centre  place  an  alcohol  lamp  or  Bunsi^ni  burner.  In  a  few 
minutes  the  loss  of  heat  balances  the  gain,  and  each  point  of  the 

,  plate  remains  at  a  pretty  constant  temperature.  Then  witli  a  uiedi- 
oine  dropper  place  successive  drops  of  water  on  the  plate,  beginning 
at  one  end  and  going  toward  the  flame,  utitil  a  point  is  reached  at 
which  the  water  just  boils.  At  or  a  little  inside  of  this  spot  the 
cover  glasses  or  slides  are  to  be  placed,  film  side  down.  Fifteen  to 
20  minutes  is  a  sufficient  time  for  fixation,  but  they  may  be  left 
2  hours  or  more  without  detriment.  With  Wright's  and  Jcnner's 
stains  previous  fixing  is  unnecessary. 

(d)  Staining  Blood  Films  and  Fresh  Blood.— Among  the  various 

iStains  and  their  niodifiiations  the  4  followinji  are  all  that  are  re- 
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quired  for  most  clinical  work.  Indeed,  the  first  to  be  described  ia 
usually  all-sufficient.  The  stains  manufactured  by  Griibler  (Leipsic) 
alone  should  be  used.  The  majority  of  writers  on  hsematology  advise 
the  use  of  home-made  staining  solutions  in  preference  to  those  pre- 
pared by  dealers. 

The  selective  action  of  the  stains  upon  the  various  corpuscular 
elements  of  the  blood  is  dealt  with  in  subsequent  pages. 

(1)  Erlich's  Triple  Stain, — This  is  used  especially  for  the  impor- 
tant differential  leucocyte  count,  and  consists  of 

Saturated  aqueous  solution  of  orange  G 40  c.  c. 

«  »  "         "  acid  fuchsin 45    " 

"  "  "         "  methyl  green 65    " 

Distilled  water 60   " 

Absolute  alcohol 50   " 

Glycerin 15    " 

The  saturated  solutions  should  be  made  by  adding  a  small  quan- 
tity of  the  powder  each  day  for  a  week,  until  a  permanent  sediment 
is  formed.  After  the  various  ingredients  have  been  mixed  the  stain 
should  be  allowed  to  stand  5  or  6  weeks  before  using,  as  it  is  not  un- 
til then  that  its  colouring  powers  are  fully  developed. 

To  use  Ehrlich's  triple  stain,  take  up  a  drop  of  it  on  the  end  of  a 
glass  rod  and  spread  it  over  the  blood  film.  It  should  be  left  from  1 
to  5  minutes,  and  then  washed  off  with  water.  The  longer  the  film 
has  been  soaked  in  the  ether  and  alcohol  mixture,  or  heated  on  the 
metal  strip,  the  longer  should  the  stain  be  allowed  to  remain.  More- 
over, as  at  best  the  stains  vary  in  power,  a  few  trials  are  requisite  to 
determine  the  proper  length  of  exposure.  Tlie  covers  (or  slides)  are 
then  dried  between  filter  paper  and  mounted  in  balsam,  although 
some  excellent  specimens  have  been  mounted  dry. 

(2)  Plehii's  Double  Sfain.— This  is  employed  particularly  in 
cases  where  the  Plasmodium  malariw  is  to  be  sought  for,  and  is  com- 
posed of 

Concentrated  aqueous  solution  of  methylene  blue. .   60  c.  c. 
One  half  per  cent  solution  of  eosin  in  75  per  cent 

alcohol 20    " 

Distilled  water 40    " 

Twenty  per  cent  solution  of  sodium  hydrate 12  gtt. 

The  films,  which  for  this  stain  are  best  hardened  in  alcohol  and 
ether,  should  be  immersed  in  the  solution  for  5  or  6  minutes. 

(3)  WrighVif  Stain. — (Journal  of  Medical  Research,  January, 
1902.)  Place  a  sufficient  amount  of  aqueous  solution  of  0.5  per  cent 
sodium  bicarbonate  in  an  Ehrlenmeyer  flask.     Add  1  per  cent  of 
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methylene  blue  (GrCbukr),  (BX,  Koch's,  or  Ehrlich's,  Rectified).  Be 
sure  all  soda  is  dissolved  before  adding  methylene  blue.  Steam  in 
Arnold's  sterilizer  for  1  hour  after  steam  is  up,  which  renders  it 
polychromatic.  Remove  from  sterilizer  and  allow  it  to  cool.  May 
place  flask  in  cold  water.  Without  filtering,  when  cold,  pour  into 
large  dish  or  flask  and  add  to  it,  stirring  or  shaking  meanwhile,  a 
suflScient  quantity  of  a  1  to  1,000  solution  of  eosiu  (Griibler,  yellow- 
ish, soluble  in  water),  until  the  mixture,  losing  its  blue  colour, 
becomes  purple,  and  a  scum  with  yellowish  metallic  lustre  forms 
on  the  surface,  while  on  close  inspection  a  finely  granular  black 
precipitate  appears  in  suspension.  This  will  require  about  500  c.  c. 
of  the  eosin  solution  for  100  c.  c.  of  the  alkaline  methylene  blue 
solution. 

The  precipitate  is  collected  on  a  filter  and  without  washing  is 
allowed  to  dry  thereon.  When  thoroughly  dry  a  saturated  solution 
in  pure  methylic  alcohol  is  made.  Three  tenths  of  a  gramme  of  dry 
precipitate  will  thoroughly  saturate  100  c.  c.  of  the  methyl  alcohol  in 
a  few  minutes.  The  saturated  alcoholic  solution  of  the  precipitate 
is  filtered  and  to  the  filtrate  is  then  added  26  per  cent  of  methyl 
alcohol — c.  g.,  80  c.  c.  of  saturated  alcoholic  solution  requires  20  c.  c. 
of  methyl  alcohol.  This  is  the  staining  fluid.  It  is  permanent.  Use 
care  to  prevent  alcohol  from  evaporating.  The  dilution  is  to  prevent 
precipitation  on  film  when  staining. 

To  Use. — Tiiin  films  ore  dried  in  air.  W'hen  dry,  flood  with  stain 
for  1  minute.  Next  add  to  staining  fluid  suflieient  water,  drop  by 
drop,  until  it  becomes  semi-transparent  and  a  reddish  tint  becomes 
visible  at  its  margins,  while  a  metallic  scum  forms  on  the  surface. 
Let  stand  2  to  .3  minutes.  Wash  in  water,  best  distilled  water,  until 
the  bettor  spread  portions  of  film  appear  yellowish  or  reddish  in 
colour.    This  takes  1  to  3  minutes.    Dry  quickly  between  filter  paper. 

Red  cells  are  orange  or  pink.  Polychromatophilia  and  punctate 
basophilia  are  well  brought  out.  Nucleated  red  cells  have  deep  blue 
nuclei,  iind  the  cytoplasm  is  usually  a  bluish  tint. 

Lymphocytes :  dark  purple-blue  nuclei,  and  robin's  egg-blue  cyto- 
plasm. 

Polynucloar  neutrophile  leucocytes:  dark  blue  nuclei,  granules 
reddish  lilac. 

Eosinophiles :  blue  nucleus,  eosin  granules. 

Large  mononuclear  leucocytes :  blue  or  lilac  nucleus,  cytoplasm 
pale  blue  (one  form) ;  or  blue  with  dark  lilac  or  deep  purple  granules. 

Mast  cells :  dark  purple  granules. 

Megalocytes:  blue  nucleus  and  cytoplasm. 

Blood  plates :  deeply  stained  and  prominent. 
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Malarial  parasites :  body  blue,  chromatin  lilac  through  red  to  al- 
most black.  To  bring  out  dark  red  granules  in  red  cells  containing 
parasites,  stain  (diluted)  for  at  least  5  minutes  and  do  not  wash  so 
long  in  water. 

(4)  Jentier^s  Stain. — a.  Eosin  (aqueous) 1.25  grm. 

Distilled  water 100      c.  c. 

b.  Methylene  blue  (medicinal)       1      grm. 
Distilled  water IOC      c.  c. 

Take  equal  parts  of  both.  Add  J  to  a  (never  the  opposite)  drop 
by  drop  with  constant  stirring.  Filter,  dry  the  precipitate  in  an  in- 
cubator at  55°  C.  and  powder  in  a  mortar.  Wash  in  distilled  water, 
dry  in  the  air  and  preserve  in  tightly  stoppered  bottles.  For  use 
dissolve  .5  grm.  in  100  c.  c.  pure  methyl  alcohol  and  filter  before  each 
staining. 

To  Use. — Dry  blood  films  in  the  air.  Flood  the  film  for  3  to  5 
minutes,  wash  in  water  until  a  pink  colour  develops,  dry  in  air, 
mount  in  balsam  if  smears  are  to  be  preserved. 

Erythrocytes  stain  terra  cotta;  leucocytes,  nucleus  pale  green; 
neutrophile  granules,  palo  pink ;  eosinophile  granules,  rose ;  baso- 
phile  granules,  dark  blue ;  mast  cells,  purple.  Malarial  and  other 
parasites,  blue,  chromatin  black. 

(5)  Staining  Fresh  Blood. — For  ascertaining  the  presence  of  the 
Plasmodium  malarice,  especially  its  hyaline  forms,  it  may  be  of  great 
advantage  to  stain  the  fresh  blood  as  it  flows.  A  drop  of  a  concen- 
trated solution  of  methylene  blue  made  with  six  tenths  per  cent  salt 
solution  is  placed  upon  the  lobe  of  the  ear,  and  the  puncture  made 
directly  through  the  globule  of  stain.  A  very  small  drop  of  the 
mixed  blood  and  solution  is  mounted  in  the  manner  previously 
described  for  fresh  blood. 

Order  of  Frocediire  in  the  Clinical  Examination  of 
the  Blood. — Place  upon  a  table  beside  the  patient 

The  "red  "  pipette  and  its  diluting  solution. 

The  "  white  "  pipette  and  its  diluting  solution. 

An  hitmometer  (v.  Fleischl's,  Sahli's,  or  Dare's),  a  small  bottle 
of  distilled  water,  and  a  medicine  dropper.  (In  the  absence  of  a 
haemometer  have  a  urinometer  and  its  glass,  a  glass  rod,  a  dropper, 
and  a  bottle  each  of  chloroform  and  benzol,  to  take  the  specific 
gravity.) 

Two  slides  on  which  circles  or  squares  of  vaseline  have  been 
painted  of  a  size  to  fit  the  cover  glasses  used. 
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One  dozeu  cover  glasses  (preferably  square) ;  or,  if  slide  films  are 
to  be  made,  a  half  dozen  smooth-edged  slides. 

A  bottle  containing  equal  parts  of  ether  and  absolute  alcohol. 

A  pair  of  cover-glass  forceps. 

A  small  wooden  slide-box. 

Some  gauze  or  absorbent  cotton. 

Two  J-inch-wide  rubber  bands. 

A  puncturing  needle. 

These  articles  having  been  conveniently  arranged,  puncture  the 
ear  and : 

Prepare  two  specimens  of  fresh  blood. 

Prepare  five  to  ten  cover  films  (or  slides),  and  lay  them  aside  to 
dry. 

Estimate  the  haemoglobin  or  find  the  specific  gravity. 

Fill  the  "red"  pipette  with  the  proper  amount  of  blood  and 
solution,  and  put  a  rubber  band  over  the  ends  to  prevent  evapora- 
tion.    May  be  kept  24  hours. 

Fill  the  "  white  "  pipette  similarly  and  band  it. 

Drop  two  of  the  films  in  the  ether  and  alcohol  mixture. 

Apparatus  and  specimens  may  be  carried  away,  and  the  blood 
count,  fixation  of  dry  films,  staining,  and  microscopical  examination 
be  done  at  the  convenience  of  the  examiner.  But  a  search  for  the 
Plasmodium  malariw  may  be  more  successful  if  made  immediately. 


II.  THE  RESULTS  AND  DIAGNOSTIC  SIGNIFICANCE 
OF  THE  CLINICAL  EXAMINATION  OF  NORMAL  AND 
ABNORMAL  BLOOD 

Having  described  in  part  the  technic  of  blood  examination,  it 
becomes  necessary  to  study  the  results  of  the  haemoglobin  estima- 
tion, tlie  blood  count,  and  the  microscopical  examination,  together 
with  the  diagnostic  significance  of  the  findings.  The  items  to  be 
considered  comprise  the  red  cells  (including  the  haemoglobin),  the 
white  cells,  and  parasitic  micro-organisms. 

The  following  table  presents  an  outline  of  the  varieties  of  cellu- 
lar elements  occurring  in  normal  and  abnormal  blood.  Their  char- 
acteristics and  the  significance  of  each  are  considered  with  more 
detail  in  subsequent  pages. 
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Cellulvr  Elements  founu  in  the  Blood 

Red  Corpuscles  (Erythrocjrtes) 

Normal Circular,  non-meduUated,  average  diameter,  7.5  /*. 

(  Poikiloci/fes,  distorted,  large  and  small. 
Microcytes,  non-nucleated,  small,  3.5  to  6  /t  in  diam- 
eter. 
Macrocytes,  non-nucleated,  large,  9.5  to  12  (l  in  diam- 
Pathologioa...  (       eter. 

Megalocytes,  non-nucleated,  very  large,  12  to  16  /i  in 

diameter. 
Normoblasts,  nucleated,  7.5  to  10  /t  in  diameter. 
Megaloblasts,  nucleated,  11  to  20  /i  in  diameter. 


Normal 


Pathological 


White  (Corpuscles  (Leucocytes) 

/  Small  lymphocytes. 

Large  lymphocytes. 

Transition  forms. 

Polymorphonuclear  neutrophil's. 

Eosinophiles. 
\  Mast  cells. 
.  Myelocytes. 


A.    THE   RED   CELLS   (ERYTHROCYTES) 

Haemoglobin. — The  amount  of  hajmoglobin  at  birth  is  fre- 
quently over  100  per  cent,  and  the  same  condition  exists  in  some 
grown  persons.  A  percentage  of  95,  or  even  90,  in  ai)parently  nor- 
mal individuals  is  quite  common.  A  notable  diminution,  however, 
is  significant  of  one  of  the  various  forms  of  anaemia.  • 

Normally  the  amount  of  haemoglobin  corresponds  to  the  number 
of  the  red  cells.  Thus  each  red  cell  contains  a  certain  amount  or 
percentage  of  hemoglobin,  called  variously  the  haemoglobin  value, 
valeur  globulaire,  or  colour  index.  This  value  or  index  can  be  math- 
ematically stated  by  dividing  the  percentage  of  red  cells  into  the 
percentage  of  haemoglobin.  If  the  average  number  of  red  cells  to 
the  cubic  millimetre,  which  is  assumed  to  be  5,000,000,  is  taken  as 
100  per  cent,  and  the  haemoglobin  per  cent  is  also  100,  then  the 
colour  index  is  }Jf  =  1.  So  long  as  the  hsemoglobin  increases  or 
diminishes  pari  passu  with  the  number  of  red  cells  the  hiemoglobin 
value  of  the  cells  remains  1 — e.  g.,  70  per  cent  of  cells  and  70  per 
cent  of  hsBmoglobin  =  f  J  =  1.     If  the  haemoglobin  is  destroyed  to  a 
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greater  extent  than  the  red  cells  the  valeur  globulaire  is  less  than  1 
— e.  g.,  with  40  per  cent  of  haemoglobin  and  80  per  cent  of  cells,  it  is 
1^  =  ^  (or  0.5)  of  the  normal.  On  the  other  hand,  if  the  cells  have 
disappeared  more  rapidly  than  the  haemoglobin,  the  haemoglobin 
value  is  greater  than  1— e.  g.,  with  50  per  cent  of  cells  and  60  per 
cent  of  haimoglobin  it  is  |J  =  |,  or  1.2  more  than  normal.  This 
formulary  is  of  importance.  In  the  majority  of  the  anaemias  the 
haemoglobin  is  reduced  to  a  greater  extent  than  the  cells.  In  per- 
nicious anaemia,  however,  there  may  bo  a  large  loss  of  cells  with  a 
smaller  loss  of  haemoglobin,  and  the  consequent  relative  increase  in 
the  richness  of  the  individual  cell  is  a  valuable  element  in  the  differ- 
ential diagnosis. 

Number  of  Red  Cells. — The  normal  number  of  red  cells  in 
adult  men  is  5,000,000,  in  women  4,500,000,  to  the  cubic  millimetre. 

An  increase,  up  to  6,500,000,  in  the  number  of  erythrocytes  ipoly- 
cythmmia)  is  sometimes  observed.  It  occurs  in  diseases  attended  by 
the  loss  of  a  large  amount  of  fluid  from  the  body — i.  e.,  cholera, 
dysentery,  and  severe  diarrhoea;  in  general  cyanosis  (see  also 
Vaquez's  disease) ;  in  diabetes ;  and  in  persons  living  in  high  alti- 
tudes. In  unusually  vigorous  young  men  the  red  cells  may  number 
6,000,000. 

A  decrease  in  the  number  of  red  cells  {oligocythmmia)  is  of  fre- 
quent occurrence.  Oligocythaeraia  when  found  is  always  indicative 
of  one  of  the  various  forms  of  anaemia,  temporary  or  permanent.  The 
lowest  counts  arc  foiMid  in  jicrnicious  anaemia,  of  which  the  oft-quoted 
case  of  Quincke's  (14^^,000  to  the  cubic  millimetre  when  death  was 
impending)  is  a  striking  illustration.  The  average  count  in  ordinary 
anaemic  individuals  runs  from  3,000,000  to  4,000,000.  In  the  differ- 
ential diagnosis  between  gastric  carcinoma  and  chronic  gastritis  the 
presence  of  a  marked  oligoeythaemia  speaks  for  the  former. 

When  the  red  cells  are  decreased  in  number  their  tendency  to 
rouleau  formation  diminishes  or  disappears,  and  they  may  be  obvi- 
ously fewer  in  number  in  the  field  of  the  microscope. 

Shape  of  the  Red  Cells. — The  normal  red  cell  is  not  abso- 
lutely symmetrical,  but  in  disease  extremely  irregular  shapes  (Plate 
III)  may  be  encountered.  They  may  be  ovoid,  rodlike,  or  kidney- 
shaped  ;  or  one  pole  of  the  cell  may  be  drawn  out  and  lengthened, 
making  it  resemble  a  long-necked  flask.  At  the  same  time  they  may 
be  smaller  or  larger  th.an  the  normal.  The  cells  are  called  poikilo- 
cytes,  the  condition  poikilocytosis. 

Poikilocytosis  when  found  is  indicative  of  a  high  grade  of  anae- 
mia. It  is  not  pathognomonic  of  any  special  variety  of  the  disease, 
but  is  most  marked  and  extensive  in  the  pernicious  form  ;  next  to 
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this  in  the  severe  chlorotic  cases  which  exhibit  thrombotic  and  em- 
bolic phenomeua. 

Size  of  the  Red  Cells. — The  average  diameter  of  the  normal 
red  cell  is  7.5 /*  (/t  =  micromillimetre  =  micron  =  ^xiinr  inch)*  but 
may  vary  from  6  /*  to  9  /*  without  being  considered  pathological.  In 
disease  both  abnormally  small  and  abnormally  large  cells  (Plate  III) 
may  be  found.  The  small  cells  or  microcytes  measure  from  3.6  it  to 
6/ui;  the  large  cells  embrace  two  sizes,  macrocytex,  yfhich  are  from 
9.5  /x  to  12/1  in  diameter,  and  megalocytes,  the  diameter  of  which  runs 
from  12  fx  to  16  /i.  It  is  to  be  borne  in  mind  that  abnormally  sized 
red  colls  are  apt  to  exhibit  the  variations  in  shape  (poikilocytosis) 
whicli  have  been  previously  described. 

Microcytes  and  macrocytos  are  seen  in  the  various  anaemias.  The 
severer  the  case  the  more  abundant  they  are.  The  presence  of  a 
large  number  of  megalocytes  or  giant  red  cells  is  significant  of  per- 
nicious anaemia.  Exceptionally  thoy  may  be  found  in  chlorosis.  Loss 
of  haemoglobin  causes  the  appearance  of  irregular  clear  patches  in  the 
erythrocytes  which  may  simulate  malarial  organisms. 

Nucleated  Red  Cells. — Nucleated  red  cells  may  be  discovered 
in  stained  films.  In  fresh  and  unstained  specimens  it  is  rarely  pos- 
sible to  distinguish  them.    Two  varieties  are  recognised  (Plate  III) : 

(1)  Normoblasts. — These  resemble  the  ordinary  normal  red  cells  in 
size,  form,  and  character,  except  in  possessing  a  nucleus,  and,  indeed, 
are  considered  to  be  simply  young  and  immature  red  corpuscles.  The 
nucleus  is  coloured  a  deep  blue  or  bluish  black  by  Khrlich's  triple 
stain,  sometimes  presenting  one  or  more  light  spots ;  less  commonly 
its  central  portion  may  be  bluish  gray  surrounded  by  a  narrow  rim  of 
dark  blue.  The  nucleus  as  a  whole  is  clearly  outlined  against  the 
yellow  or  orange  coloured  cell  body.  The  nucleus  usually  lies  some- 
what to  one  side,  or  even  partly  in  aud  partly  out,  of  the  cell ;  or  it 
may  be  in  two  portiojis,  partly  <)r  entirely  scjiarated. 

Normoblasts  are  normally  found  in  the  blood  of  the  embryo,  and 
of  infants  during  the  first  two  or  three  days  of  birth;  in  the  blood- 
making  organs— i.  e.,  the  bone  marrow  of  children  and  adults  (where 
they  may  become  very  abundant  after  a  hemorrhage),  and  in  th° 
spleen.  In  these  organs  they  are  formed,  and,  after  extruding  their 
nuclei,  enter  the  general  circulation  as  ordinary  erythrocytes.  But  if 
they  are  found  in  the  blood  subsequent  to  the  second  day  after  birth 
their  presence  nuiy  be  considered  indicative  of  one  of  the  anaemias, 
particularly  if  the  blood  condition  is  secondary  and  due  to  cancer. 

(2)  Megaloblasts. — The  megaloblast  (or  gigantoblast)  is  an  ex- 
traordinarily large  nucleated  red  cell,  11  n  to  20  ft  in  diameter, and  of 
an  oval  or  slightly  irregular  outline.     Its  nucleus  is  also  large  in  pro- 
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portion  to  ihe  cul!  body,  and  with  the  triple  stain  of  Ehrlich  takes  an 
even,  pale  green  ur  gruoiiisli-blue  colour.  >Iot  infre<jueiitly  the  cell 
body  or  iJioloplusin,  having  undorgone  certain  degenerative  chan^'cs, 
stains  brown,  or  even  a  juir|)H.-li  colour,  instead  of  yellow  or  orange. 
There  is  u?;iial]y  a  narrow  white  border,  apiiareiitly  a  clear  space, 
lying  httweeu  the  nucleus  and  the  surrounding  protoplasm.  In 
view  of  the  exiotenre  of  atypical  varieties  of  Tnicleated  red  cells 
ditferiug  in  colour,  .<Ii;ipe,  and  relative  proportion  of  nucleus  to  cell 
body  to  an  extent  which  may  cause  great  uncertainty  in  classifica- 
tion, Cabot  has  proposed  to  restrict  the  term  normoblast  to  nucleated 
re<l  cells,  not  exceeding  10^  in  diameter,  with  a  nucleus  not  over 
half  the  diameter  of  the  cell.  This  nucleus  may  or  may  not  .show 
signs  of  division,  but  must  stain  deeply.  All  other  nucleated  red 
cells  exceeding  ]n  ;i,  in  diameter  are  luegalobhtsts. 

?*ormally  the  tnegaluljlast  if*  finind  oidy  in  tlie  fo'tal  Ikiuc  mai'rovv. 
When  discovered  in  the  blood  in  considerable  numbers  they  consti- 
tute an  important  symptom  of  pernicious  arii^mia  and  louca;min.  In 
small  numbers  they  may  occur  in  the  milder  I  onus  of  anaemia,  pri- 
mary or  secondary.     They  are  generally  associatC'l  with  normoblasts. 

Pvlyrhromasia. — This  condition,  characterized  by  a  tendency  of 
the  red  cells  to  stain  a  lighter  or  darker  blue,  is  regarded  by  Khrlich 
as  an  evi«lcnce  of  dcgeneratiou.  On  the  other  hand, some  authorities 
regard  such  cells  as  immature  and  consequently  significant  of  regen- 
eration. They  are  frequent  in  chronic  aniemias.  A  similar  condi- 
tion in  which  the  staining  occurs  scuttered  through  the  coll  body  in 
specks  is  known  as  Punctate  />'«.vfi/j/((7('ff,  the"  (iranular  Degeneration 
of  Red  Cells"  of  Grawitz.  Schumann  calls  attention  to  this  in  the 
anivmias  duo  to  the  intestinal  ])arasite  bofhrh<cphnJus  lafun,  and 
Behrendt  regards  it  as  characteristic  of  chronic  lead  poisoning. 

B.  THE   LECCO0YTE3 

The  diagnostic  evidence  derived  from  a  study  of  tlie  white  cells 
or  leucocytes  relates  not  only  to  their  total  number,  but  also  to  the 
relative  proportion  of  the  different  varieties  of  these  cells  louiul  in 
nornnil  and  dLseased  conditions. 

The  Characteristics  by  which  Leucocytes  are  Differ- 
entiated.—The  ditfcrtutiation,  as  well  as  the  nomem-lature,  of  the 
recognised  varieties  of  the  leucocytes  depends  upon  the  number  or 
shape  of  their  nuclei;  the  character  of  the  protophii^m  or  substance 
of  the  cell  l»ody,  whether  homogeneous,  finely  granular,  or  coarsely 
granular;  the  behaviour  of  the  protoplasm  to  certain  aniline  dyes 
or  stains ;  and,  finally,  upon  their  presumed  relative  age  and  birth- 
place. 
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In  many  respects  the  most  important  distinction  between  Uie 
various  forms  of  leucocytes  is  the  manner  in  which  different  "  granu- 
lations "  exhibit  a  selective  or  chemical  affinity  for  certain  stains.  It 
should  be  borne  in  mind  that  the  granulations  are  contained  in  the 
cell  body  or  protoplasm  of  the  leucocyte,  not  in  its  nucleus ;  although 
they  may  surround  the  latter  so  completely  as  to  hide  it  from  view 
in  unstained  specimens.  Some  leucocytes  have  a  homogeneous  non- 
granular protoplasm,  while  in  others  the  granulations  are  so  fine  that 
except  with  the  highest  powers  their  appearance  is  simply  that  of  a 
diffuse  cloudiness  which  may  entirely  obscure  the  nucleus.  In  still 
others  the  granulations  are  relatively  large,  coarse,  refractile,  and 
readily  seen. 

Certain  of  these  granules  will  take  up  only  acid  dyes,  others  only 
basic  dyes,  while  some  will  absorb  and  hold  both  acid  and  basic 
stains.  An  "acid  "  stain  is  one  the  acid  element  of  which  possesses, 
colouring  power ;  in  a  "  basic  "  stain  the  base  of  the  compound  is  the 
active  dyeing  agency.  Examples  of  acid  stains  are  eosin,  acid  f uch- 
sin,  and  orange  G ;  of  basic  stains,  methyl  blue  and  methyl  green. 
Granulations  which  by  preference  take  up  acid  stains  are  spoken  of 
as  oxyphilic,  acidophilic,  or  eosinophilic;  those  which  select  basic 
stains  as  basophilic ;  and  those  which  are  stained  both  by  acid  and 
basic  dyes  as  neutrophilic  (or  amphophilic).  The  latter  are  in  reality 
variously  oxyphilic. 

The  Classiflcation  of  Leucocytes. — Concerning  the  stain- 
ing solutions  recommended  as  being  sufficient  for  the  clinical  ex- 
amination of  the  blood  the  following  facts  are  to  be  remembered : 

Ehrlioh's  triple  stain  colours  the  red  cells  yellow  or  orange— hy 
orange  G  (acid).  Nuclei  of  red  or  white  cells  blue— hy  methyl  green 
(basic).  Large  (oxyphile,  eosinophile)  granulations  red— hy  acid 
fuchsin  (a(!id).  Small  (neutrophile)  granulations  liliic  or  violet — by 
the  combined  action  of  acid  fuchsin  and  meth3'l  green  (blue  +  red). 

Plehn's  double  stain  colours  the  red  cells  red — by  eosin  (acid). 
Nuclei  of  red  or  white  cells  blue  or  violet— hy  metiiylene  blue  (basic). 
Large  (oxyphile,  eosinophile)  granulations  rod — by  eosin  (acid). 
The  neutrophile  granulations  are  not  stained  by  this  solution.  Ma- 
larial organisms  blue — by  methylene  blue. 

Wright's  Stain.— See  p.  610,  (.3). 

Tenner's  Stain.— See  p.  612,  (4). 

The  recognised  varieties  of  leucocytes  found  in  normal  blood  by 
the  triple  stain  are  as  follows.  They  are  arranged  according  to 
Uskow's  classification,  which  regarded  each  as  tlie  parent  of  the  suc- 
ceeding form.  Hsematologists,  however,  are  inclining  to  the  view 
which  considers  them  as  originating  from  dilTerent  sources. 
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(1)  Small  Lymphocytes. — These  are  leucocytes  not  larger  and 
often  slightly  smaller  than  a  red  cell  (Plate  IV).  Presumably  they 
are  formed  in  the  lymph  nodes,  hence  the  name.  The  lymphocyte 
is  small,  mononuclear,  and  its  single  round  nucleus,  which  stains 
very  deeply,  constitutes  the  bulk  of  the  cell.  Around  the  nucleus  is 
a  narrow  rim  of  protoplasm,  homogeneous  and  without  granules. 

(2)  Large  Lymplioc3rte8. — These  (often  called  large  mononuclear) 
are  considerably  larger  (13  /i  to  15  /a  in  diameter)  than  the  red  cells 
(Plate  IV).  The  nucleus  is  single,  large,  and  may  be  round,  oval, 
or  kidney-shaped.  It  stains  poorly,  its  light  bluish  tint  contrasting 
with  the  darkly  dyed  nucleus  of  the  small  lymphocytes.  It  is  sur- 
rounded by  a  considerable  band  of  protoplasm,  homogeneous  and 
without  granules.  The  cell  as  a  whole  has  a  pale  transparent  appear- 
ance. The  large  lymphocyte  is  perhaps  a  later  stage  in  the  devel- 
opment of  the  small  lymphocyte,  from  which  it  differs  only  in  size, 
depth  of  staining,  and  amount  of  protoplasm.  Botli  have  non-granu- 
lar protoplasm.  It  was  and  still  is  asserted  by  some  writers  that  the 
large  lymphocytes  are  formed  in  the  spleen  (hence  sometimes  called 
splenocytes)  and  bone  marrow. 

It  is  possible  that  some  difficulty  may  arise  in  distinguishing 
between  a  nucleated  red  cell  and  a  lymphocyte,  because  of  a  certain 
similarity  in  their  appearance.  The  discrimination  may  be  made  by 
remembering  that  the  outline  of  the  latter  is  more  irregular,  its  bor- 
der of  protoplasm  is  not  so  wide,  and  its  nucleus  does  not  stain  so 
evenly  throughout  as  that  of  the  normoblast  or  megaloblast. 

(3)  Transition  Forms. — If  the  nucleus  of  the  lymphocyte  becomes 
deeply  constricted,  indented,  or  shaped  like  a  horseshoe ;  and  par- 
ticularly if  a  few  fine  neutrophilic  granules  make  their  appearance 
in  the  previously  homogeneous  protoplasm,  it  is,  and  is  so  called,  a 
transition  form  between  (2)  and 

(4)  Polymorphonuclear  (or  Polynuclear)  Neutrophiles.— These 
cells  (Plate  IV)  are  either  of  the  same  size  as  the  lymphocytes,  or  a 
little  smaller,  but  in  other  important  respects  are  very  different.  The 
nucleus  is  long,  twisted,  and  extremely  irregular  in  shape.  Its  sinu- 
osities are  such  that  portions  of  it  are  hidden  by  the  granulations  of 
the  protoplasm,  and  it  appears  to  be  broken  or  separated  into  two  or 
more  fragments.  Hence  the  name  "  polynuclear,"  which  was  given 
because  of  the  impression  that  the  cell  contained  more  than  one 
nucleus.  But  the  latest  authorities  incline  to  the  opinion  that  the 
nucleus  is  "  many  shaped  "  rather  than  that  the  cell  is  "  multinucle- 
ated." The  nucleus  stains  an  irregular  dark  blue  or  greenish  blue, 
some  parts  taking  up  more  of  the  dye  than  others. 

The  special  characteristic  of  this  cell,  from  which  is  derived  the 
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second  word  of  its  name,  consists  in  the  presence  of  neutrophilic 
granules  in  the  protoplasm  of  the  cell  body.  They  are  extremely 
fine  and,  as  the  cell  is  spherical,  completely  envelop  the  nucleus. 
They  do  not  stain  except  with  some  such  combination  as  the  triple 
stain  of  Ehrlich ;  by  which,  as  previously  stated,  they  are  coloured 
violet,  lilac,  or  pink.  The  polymorphonuclear  neutrophiles  are  the 
"  adult "  or  "  ripe  "  cells,  and  constitute  the  bulk  (64  per  cent)  of  the 
leucocytes  which  are  found  in  normal  blood,  and  form  the  vast  major- 
ity of  pus  cells. 

(5)  Eosinophiles. — These  cells  (Plate  IV)  are  a  little  smaller  and 
more  irregular  in  shape  than  (4).  The  nucleus  is  polymorphous,  like 
that  of  the  neutrophiles,  but  stains  more  evenly  although  not  so 
darkly.  The  granules  are  large,  spherical,  retractive,  of  uniform 
size,  and  are  grouped  loosely  around  the  nucleus,  sometimes  lying 
free,  not  enveloping  it  as  do  the  fine  granulations  of  the  preceding 
variety.  They  are  stained  a  bright  pink,  red,  or  copper  colour,  by 
acid  dyes  (e.  g.,  eosin,  acid  fnchsin).  There  are  those  who  believe 
that  the  eosinophiles  originate  from  the  bone  marrow  only  and  for 
that  reason  call  them  "  myelogenic  "  leucocytes. 

(6)  BaBopMlio  Leucocytes  ( Mast  Celh)  are  cells  usually  having  a 
polymorphous  nucleus  and  granulations  which  do  not  take  either 
Ehrlich's  triple  or  Plehn's  double  stain,  but  which  have  an  affinity 
for  dahlia,  a  basic  dye,  in  the  following  mixture : 

Filtered  saturated  alcoholic  solution  of  dahlia. .     50.00  c.  c. 

Glacial  acetic  acid 10.00    " 

Distilled  water 100.00    " 

They  may  be  found  in  very  small  numbers  in  normal  blood.  Al- 
though they  have  been  met  with  rather  more  abundantly  in  leucae- 
mia, their  clinical  significance  is  as  yet  nil. 

The  foregoing  varieties  of  white  cells  are  normally  found  in  the 
circulating  blood,  but  there  are  certain  leucocytes  which  make  their 
appearance  in  the  blood  drops  only  in  pathological  conditions,  viz., 
the 

(7)  Myelocytes.— These  cells  belong  to  the  bone  marrow,  whence 
the  name.     Two  forms  are  recognised  (Plate  IV). 

The  first,  called  simply  a  nn/eloct/fe,  has  the  nucleus  of  a  large 
lymphocyte  and  the  granulations  of  a  polymorphonuclear  neutro- 
phile.  The  nucleus  is  spherical  or  egg-shaped,  placed  to  one  side 
(excentrically),  and  stains  an  even  pale-blue  colour.  The  cell  body 
is  filled  with  neutrophilic  granules,  and  these,  as  already  stated,  can 
be  detected  only  by  Ehrlich's  triple  stain. 

The  second  form,  the  eosinophilic  myehcyte,  resembles  the  first, 


A  A     RED  CELLS 


u 


TRANSITION    FORMS 


EOSIN  AND  METHYLENE  BLUE 

MAST  CELLS  (after  dacosTA) 


^ 


.!(«3-, 


♦  4 

POLYMORPHONUCLEAR    NEUTROPHiLES 


me- 

';.v    • .  s 


ALL  CELLS  (EXCEPT  MAST 
CELLS)  ARE  STAINED  WITH 
THE  rntPLE  STAIN 

THE  NUMBERED  CELLS 
ARE   AFren   SIMON;    CELLS 
LETTERED  D  AFTER 
DACOSTA;  THE  REMAIN- 
DER AFTER  CABOT 


C  O  '^  o 


■'M^l:;. 


EOSINOPHILIC 


MYELOCYTES 


The  Varieties  of  Leucocytes 


I 


LEUrorTTES   IX    HKALTR    AND    IHSKASE  621 

except  that  tlit>  granules,  histeail  of  beiiig  Tieutropliilir,  are  eosino* 
pliilic,  stuiiiitig  a  liright  red  or  copper  colour  with  Eiirlioh's  triple 
dye.     Like  the  myelocyte,  it  inhabits  the  buiie  nuuTow. 

Method  of  Differeutial  Counting. — To  obtain  accurate  re- 
sults in  the  colour  aiiiilysi.i  of  tlio  loiicocyles  it  is  necessuiy  to  count 
1,000  co^p^^^(■les,  altiiougli  a  count  of  500  is  prohjihly  trustwortliy. 
If  tiiey  lire  present  iu  normal  numbers  one  will  have  to  examine  2 
or  3  cover  glasses  of  the  usual  size  (|  inch)  before  the  larger  num- 
ber is  enumerated.  It  is  convenient  to  start  at  the  upper  left-band 
portion  of  the  iiim,  travel  horlKonlally  to  the  ri^dit  upper  angle,  tlien 
more  <l;nviiward  the  diameter  of  one  field,  travel  back  to  the  left, 
move  downward  one  field,  pa«s  to  llie  right,  and  8o  continue  until  lb© 
entire  (iltn  lias  be<'n  traversed  or  tlio  desired  number  obtained.  A  mv- 
cbanioul  stage,  although  not  necessary,  will  greatly  facilitate  accu- 
rate covering  of  the  film  area.  As  the  lencocytes  come  iulo  the 
Buccesaive  tields  the  type  of  each  one  is  determined  and  recorded  in 
properly  headed  ruled  vertical  columna  by  marking  a  short  vertical 
line  in  the  proper  column.  The  adding  up  of  the  marks  is  made 
easier  by  tlie  well-known  device  of  grouping  the  mark.s  tiy  fives,  the  5th 
mark  in  each  group  being  drawn  diagonally  across  the  4  |)receding. 

Leucocytes  in  Health. ^It  is  necessary  ne.vt  to  know  the 
total  number  of  leucocytes,  and  the  jKTCeutage  of  the  various  forma. 
In  health  the  k'Ucocytes  number  on  an  average  7,000  to  the  cubic 
millimetre,  a  proportion  of  1  white  to  700  red.  They  may  vary  witliin 
physiological  limits  from  5,000  to  10,000;  in  proportion  to  the  red, 
1  ;  1,000  and  1:.W0.  The  percentage  of  the  different  varieties  of 
leucocytes  in  normal  blood  is  us  follows: 

Small  lymphocytes 20  to  30  per  cent 

Large  lymphocytes 5  to    (5       " 

Transition  forui.s 1  jjor  cent 

Polymorphouuclear  neutrophiles GO  to  7.')  per  cent 

Eosiuopbiles 3  to    4       " 

Leucocytes  in  Disease. — Pathological  changes  relate  cither 
to  alterations  (increase  or  diminution)  in  the  total  number  of  the 
leucocytes  (quantitative),  or  in  the  proportion  of  the  different  forms 
(fjunlifative).  x\n  increase  in  the  total  leucocyte  count  is  called 
I' umct/fosis  or  htipf'rleucocytosis.  The  latter  term  is  jireferred,  per- 
haps with  greater  propriety,  by  some  writers.  A  decrease  is  termed 
Ifumptniii  or  hrfpn/i-iirnn/fnnis. 

(1)  Increased  Leucocyte  Count.— It  is  necessary  to  recognise  sev- 
eral forms  of  leucocytosis,  the  distinctive  ditferences  depending  upon 
the  presence  or  absence  of  qualitative  alterations — i.  e.,  whether  the 
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relative  percentage  of  the  different  varieties  remains  unchanged,  or 
whether  one  variety  has  increased  out  of  all  proportion  to  the  normal 
ratio.  The  following  subdivisions  are  clinically  convenient.  The 
first  mentioned  is  normal ;  the  others  are  pathological. 

1.  Physiological  Lcvcocytosis. — There  is  a  moderate  hyperleuco- 
cytosis,  the  percentage  of  varieties  remaining  as  it  is  in  normal  blood, 
which  occurs  in  certain  physiological  conditions.  It  is  found  in  the 
newborn  infant  (averaging  18,000) ;  in  pregnancy  (from  10,000  to 
16,000) ;  after  exercise  (from  11,000  to  13,000) ;  after  cold  baths  (aver- 
aging 13,000) ;  and  just  before  death.  The  leucocyte  count  also  rises 
after  taking  food  (digestive  hjrperleucocytosis)  usually  to  an  average 
of  10,000,  sometimes  to  13,000  or  more.  Its  presence  within  1,  2,  or 
3  hours  after  a  hearty  meal  is  not  pathological.  The  absence  of  this 
normal  increase  is  said  to  be  a  point  in  favour  of  gastric  cancer 
(although  the  total  leucocyte  count  may  be  large)  as  against  gastric 
ulcer,  for  in  the  latter  disease  the  increase  occurs  as  usual.  It  is 
obvious  that  the  normal  digestive  leucocytosis  must  be  taken  into 
account  in  comparing  successive  examinations  on  different  days  in 
the  same  individual,  and  an  effort  made  to  take  the  blood  as  nearly  as 
possible  at  the  same  hour  before  or  after  a  meal.  It  is  always  well 
even  in  a  single  count  to  mention  its  relation  to  the  digestive  act. 

2.  Polymorphonuclear  Leucocytosis. — This  name  is  given  when  the 
hyperleucocytosis  is  due  mainly  or  alone  to  an  increase  (relative  or 
absolute)  in  the  number  of  the  polymorphonuclear  ncutrophilcs  (adult 
cells).  It  is  the  type  of  leucocytosis  usually  seen  in  pathological 
conditions.  Tiie  total  count  may  rise  to  100,000,  but  is  most  com- 
monly somewhere  under  50,000.     It  occurs  in — 

All  acute  inflammatory  diseases — e.  g.,  abscesses  of  all  varieties  in 
any  part  of  the  body;  serous  monibrane  inflammations  (pleurisy, 
peritonitis,  etc.) ;  gangrenous  inflammations  (appendix,  cancrum 
oris) ;  and  many  of  the  cutaneous  inflammations. 

Certain  acute  infectious  diseases,  if  attended  by  local  inflamma- 
tory lesions  or  complications — e.  g.,  erysipelas,  pneumonia,  phthisis 
(only  when  cavities  exist),  parotitis,  scarlatina,  rheumatic  fever,  men- 
ingitis, diphtheria,  or  pyaemia.  If  the  infection  is  not  accompanied 
by  lesions  which  give  rise  to  a  local  reaction  there  is  no  leucocytosis 
— e.  g.,  typhoid  fever,  in  which,  if  it  i.s  uncomiilicated  by  some  local- 
ized inflammatory  process  (pneumonia,  ab.'^ce.ss),  the  leucocyte  count 
is  decreased,  not  increased— a  valuable  ditTerontial  point  in  many 
cases.  It  is  especially  useful  in  discrimiTuiting  between  appendicitis 
and  typhoid  fever,  the  absence  of  hyperleucocytosis  ])retty  positively 
barring  out  the  former. 

The  cachexia  of  malignant  disease,  especially  if  the  growth  is  rapid 
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or  metastases  have  occurred.  The  extent  of  the  lencocytosis  is 
tliought  by  some  writers  to  be  commensurate  with  the  amount  of  local 
reaction  in  the  tissues  surrounding  the  growth.  It  is  to  be  remem- 
bered that  the  ahuence  of  a  lencocytosis  does  not  forbid  malignant 
disease,  as  the  neoplasm  may  be  small  and  of  slow  growth,  under  which 
circumstances  (slight  local  reaction)  the  number  of  white  cells  may 
remain  normal.  In  the  differential  diagnosis  between  malignant  and 
non-malignant  disease  of  the  stomach  the  presence  of  a  lencocytosis 
points  toward  the  former.  Leucocytosis  of  a  moderate  degree  occurs 
in  other  secondary  ansemias  besides  that  due  to  cancerous  disease. 
Subsequent  to  large  hemorrhages  there  is  a  temporary  lencocytosis 
(1G,000-18,0U0)  lasting  from  one  to  several  days.  The  longer  dura- 
tion is  in  cases  where  the  bleeding  is  due  to  traumatism. 

"  In  addition  to  these  various  forms  of  hyperleucocytosis  an  in- 
crease of  the  neutrophiles  is  further  observed  under  conditions  which 
do  not  as  yet  permit  of  an  appropriate  classification ;  in  some  cases, 
no  doubt,  it  is  of  toxic  origin ;  in  others  it  may  be  referable  to  an 
abnormal  distribution  of  the  cells;  in  still  others  to  a  coexistent 
anaemia,  etc.  Such  conditions  are  rickets,  gout,  acute  yellow  atrophy, 
advanced  hepatic  cirrhosis  (especially  when  associated  with  jaundice), 
acute  gastro-intestinal  disorders,  acute  and  chronic  nephritis,  hydro- 
nephrosis, etc."    (SiMox.) 

3.  Mononuclear  Lencocytosis  {^Lymphocytosis). — In  this  form  the 
lymphocytes  are  present  in  increased  numbers.  The  increase  may  be 
absolute — i.  e.,  the  total  leucocyte  count  is  above  the  normal,  the 
lymphocytes  constituting  a  large  proportion  of  the  increase ;  or  reZ«- 
tive,  the  total  number  of  leucocytes  being  normal  or  even  decreased, 
while  the  percentage  of  lymphocytes  is  above  the  normal.  The 
lymphocytes  may  be  either  large  or  small.  It  is  important  to  sepa- 
rate those  two  conditions,  as  their  diagnostic  significance  differs  widely, 
as  follows : 

Absolute  Lymphocytosis. — This  condition — total  number  of  leu- 
cocytes increased,  lymphocytes  in  the  majority — is  found  in  but  2 
ailments :  sarcoma  attended  with  metastases  in  the  bone  marrow,  and 
lymphatic  Icucmmia.  In  view  of  the  infrequency  of  the  former  dis- 
ease, an  absolute  lymphocytosis  is  almost  invariably  significant  of 
lymphatic  leucaemia,  and  the  lympliocyte  may  be  considered  the 
characteristic  cell  of  this  disease. 

Relative  Lymphocytosis.— This  condition — total  number  of  leuco- 
cytes normal  or  less,  percentage  (relative  number)  of  lymphocytes 
increased — is  found  in  healthy  infants  and  in  various  diseases  of  the 
earliest  years  of  life.  It  also  occurs  in  pernicious  auaemia,  chlorosis, 
typhoid  fever,  pertussis,  broncho-pneumonia,  measles,  chronic  malaria. 
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secondary  syphilis,  rachitis,  hsemophilia,  goitre,  and  certain  cases  of 
exnphtljjilmip  poitre. 

4.  Eo.'tinojphUic  Leucocyto»is{Eu»imtiihiHn).—'V\i\s  is  an  increaae  iu 
the  pert'C'iitage  of  eosinophilos.  Tlie  total  uiimher  of  leucocytes  uiiiy 
or  niuy  r;ot  be  greater  Ihuii  iiormul.  A  imirked  i-osiuophiliii  is  very 
suggestive  of  tricliinosis,  rtuihylostonuiisis,  or  an.o^ba,  coli.  It  occurs 
also  iu  varying  degrees  iu  broin-hiul  asthma,  emphysema,  phthisis 
with  Ci»vities;  in  disease  of  the  bones  (sarcoma,  myelogenic  leuc;vniia) ; 
in  some  diseases  of  the  nervous  system  (iieunisthenia,  hysteria,  cer- 
tain psychoses);  chlorosis;  diseases  of  the  skin  icczema,  pemphigus) ; 
in  thelithsemic  or  uric-aci<l  diathesis;  and.during  early  couvulescence, 
in  the  acute  febrile  infections,  except  measles  and  scarlatina. 

5.  Mjiclnrtjluxh. — This  term  may  be  employed  to  indicate  tlic 
presence  of  myelocytes,  cells  which  are  never  found  in  normal  blood. 
"When  fouivd  in  large  percentage  (SO-riO)  rontaining  either  neutro- 
philic iir  cosino[diilic  granules,  together  with  a  great  increase  in  the 
total  number  of  leucocytes,  they  are  extremely  characteristic  of  the 
fiplcno-ineduUary  {or  lieno-inyelogenons)  form  of  lencjeniia.  Like  the 
noriniibhist,  tliey  are  fonnd  in  small  percetitagf  in  many  diseases,  par- 
ticularly in  peruicions  anaunia  (rarely  exceeding  9  per  cent),  chlorosis, 
and  severe  secondary  anjemias. 

{'I)  Decreased  Leucocyte  Count. — The  absence  of  an  increase,  per- 
haps evcti  a  diminution  (lenco|ienia,  hypoleucocytosis),  in  tficnum''er 
of  leucocytes  is  of  much  vuluc  in  certain  differential  diagnoses. 
Thus,  if  it  becomes  a  question  whether  a  given  case  is  one  of  apj)endi- 
cilis  or  of  nnconiplicatc<l  enteric  fever,  tlie  presence  of  an  increased 
n umber  of  leurooytc^  sjk  iiks  against  the  latter,  as  it  is  one  of  the 
infections  in  which  a  leucocytosis  is  notably  absent. 

Tfie  discttjies  in  which  there  is  cither  an  absence  of  leHcocytosis, 
ttie  number  of  white  cells  remaining  within  nurnial  limits,  or  an 
actual  leucopenia,  are  typhoid  fever,  measles,  epidemic  intlncnza, 
malaria,  miliary  tuln-rt-ulosia,  and  tuberculous  uffections  «tf  the 
nu-ninges,  lungs,  pleura,  pericardium,  pcritouienm,  and  Iwnes.  Leu- 
copL'tiia  is  found  in  splenic  and  pernicious  amemia,  sometimes  in  the 
seconlary  anaemias,  and.  a.ssociated  with  lymphocytosis,  iu  conditions 
of  malnutrition  stad  starvation. 

Tliere  is  little  to  be  said  concerning  a  decrease,  either  relative 
or  absolute,  in  any  one  variety  of  leucocyte.  The  ei>Kinoj)/iih,'i  may 
totally  disajipear  during  the  febrile  stages  of  acute  infectious  dis- 
eases, except  scarlet  fever  and  malaria,  to  return  after  the  fever  has 
.■iubsided ;  and  arc  relatively  diminished  during  digestion,  after  cas- 
tration, and  in  most  lencocytosea.  The  lymphocytes  are  relatively 
diminished  in  spleno-medullary  leucaemia. 
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C.     KLOOD    PLATES  AND   M0LLEE'S   BLOOD    DUST 

Blood  plates  hto  strrnll  rounded  bodifs  frequently  agglutinated  into  bunchcr>. 
Tlicy  number  from  300, (KM)  to  500,000  under  normal  eonditiona.  As  they 
promjitly  disintegrate  on  (he  slightest  ex|)osurc  1o  nir  they  sire  rnrely  seen 
unless  the  blnod  is  immediately  mixed  with  Ilityem'a  fluid,  the  corajKisititin  of 
which  is  iis  follows  : 

Bichloride  of  mercury 0.5  gramme. 

Sodium  sul[>lmte 5.0  grammes. 

Sddium  cliloride 2.0         " 

Distilled  water 200.0         " 

A  drop  of  Ihc  fluid  is  pittced  u]Mm  the  lobe  of  the  ear,  n  puncture  made 
throujiih  the  drop,  and  the  mi.xed  tiiiid  iiniuediutely  examined.  Variation.s  in 
the  number  of  liliiod  |)la4]ue.s  have  us  yet  so  little  clinical  iiigDi£ica.Dce  that  there 
is  nothing  ti>  Ik-  gained  by  counting  them. 

The  "  hiBmoconien  "  or  blood  dust  of  Slftller  consists  of  round,  colourlesg, 
highly  refractile  granules  varying  from  |  to  1  ^  in  diameter.  They  are  not 
motile,  but  exhibit  rapid  molecular  motion.  There  is  evidence  to  sihow  that 
they  arc  the  extnideil  <;raniiles  of  the  eosinophilic  and  neutrophilic  corpuacleH. 
An  yet  they  have  no  cliutcal  signifirance. 

O.    PAK.\SITES    I>f   TilE    BLOOD 

The  three  micro-orgajii.sms  of  greatest  clinical  importance  to  be 
found  in  the  circulating  blood  are  the  Pla^tmodium  mafarim,  the  iSpi- 
rocha'fip  nf  relapsing  fever,  iitid  the  Fthtrin  siuif/i/iiii.'^  /i<>minis. 

Plasmodium  Malarise. — (1)  The  Life  History  of  the  Plasmo- 
diuia. — There  are  three  forms  or  varietiea  of  this  org^anism :  the  ier- 
(inn,  qvfirfnn,  and  rpftfirn-anfuitiutd.  The  cycle  of  the  growth  and 
development  of  each  form  taken  separately  is  briefly  as  follows : 

Terthin  Vnriety. — In  the  early  stage  fPlate  V)  it  is  a  small  colourless  "hya- 
line" body,  with  somewhat  indistinct  outlines,  occupying  only  a  small  portion 
of  the  interior  of  the  red  cell  and  situated  c.xcentrieally.  If  living,  it  exhibits 
distinet  and  rapid  amccboid  movements.  The  hyuline  body  rajiidly  increases  in 
size,  small  groups  of  actively  miiviog  pigment  gniniiles  appear  within  it,  and 
the  containing  red  cell  becomes  pale  and  swollen.  When  the  parasite  has  at- 
tained its  full  growth  the  outlines  of  the  red  cell  are  hardly  distinguishable; 
the  activity  of  the  amoeboid  movements  of  the  organism  diminishes,  and  the 
pigment  tends  to  collect  along  the  circumference.  The  final  stage  of  develop- 
ment then  begins,  Signs  of  segmentation  are  visible  around  the  periphery  of 
the  imrasite.  the  pigment  granules  pass  inw;ird  to  be  collected  in  the  centre, 
and  finally,  when  the  division  is  complete,  a  "ro.sette"  is  formed  by  the  sym- 
metrical arrangement  of  the  segments  (10  to  80)  radiating  from  the  central 
rounded  mass  of  pigment.  These  segments  lose  their  regular  arrangement  and 
form  a  confused  group  or  are  held  loosely  together  by  an  apparent  envelojM?. 
The  tertian  parasite  passes  through  the.se  various  stages  in  48  hours. 
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Anopheles,  the 

carrier    of    the 
Plasmodium 


Quartan  Varkty. — ^The  description  of  the  tertian  cycle  just  given  answers 
also  for  the  quartan  form  of  the  organism  (Plate  V),  except  that  the  latter  is 
smaller,  its  outlines  are  more  sharply  defined,  its  amoeboid  movement  is  less 
active,  its  pigment  is  coarser,  darker  and  less  motile  ;  the  segments  number 
from  5  to  12,  and  the  rosette  arrangement  is  more  ]>erfect  and  symmetrical. 
It  re(iuires  72  hours  for  its  development.  The  containing  red  cell  becomes 
shrunken  rather  than  swollen,  and  brassy  rather  than  pule  in  colour. 

j:f]ittiro-<iutnmnal  Variety. — This  variety  begins,  as  do  the  tertian  and  quar 
tan  forms,  with  a  "hyaline"  body  (Plate  V)  which  is  actively  amoeboid  and 
develoi>s  in  a  similar  manner,  but  the  organism  is  much  smaller  and  the  pigment 
granules  are  scanty  and  motionless.  The  segmenting  forms  are  rarely  seen  in 
the  blood  obtained  fn)m  puncture  of  the  ear  or  finger,  as  this  stage  in  its  de- 
velopment takes  place  in  the  internal  organs,  particularly  in  the  spleen  and  bone 
marrow.     The  erythrocyte  host  is  shrunken  and  brassy  like  that  of  the  quartan 

parasite.  The  eestivo-autumnal  form 
requires  from  24  to  48  hours  for  its 
development.  Finally,  if  the  disease 
has  lasted  for  at  least  a  week,  pig- 
mented crescents  and  s])herical  or 
oval  bodies  may  be  found  which  aj)- 
pear  to  be  pathognomonic  of  this 
variety  of  the  organism.  The  cres- 
cent contains  pigment,  and  the  re- 
mains of  the  red  corpuscle  arc  fre- 
quently seen  clinging  tosome  portion 
of  its  border. 

It  is  seen  that  all  three  varieties 
begin  as  a  hyaline  body,  which  Im?- 
comes  pigmented  and  proceeds  to 
segmentation,  but  that  each  form 
presents  certain  peciiliarities  in  de- 
velopment and  morphology  which 
enable  the  expert,  but  not  the  occa- 
sional examiner,  to  distinguish  one 
from  the  other.  Furthermore,  each 
variety  may  give  rise  to  extra-Ci-lIu- 
lar,  vacuolated,  and  flagellate  bodies. 
Some  of  the  tertian  and  quartan  or- 
ganisms, instead  of  undergoing  seg- 
mentation, discharge  themselves  from  the  containing  red  cell,  thus  lying  free 
in  the  blood,  and  increase  considerably  in  size  while  the  pigment  granules 
exhibit  active  movements.  From  any  one  of  these  free  bodies,  and  also  from 
the  crescents  and  sj)heric:il  or  oval  bodies  of  tlie  lestivo-uutumnal  organism, 
slender  actively  moving  flagellie  may  be  put  forth.  The  flagellie  may  break  off 
and  move  about  indejxMidently  for  a  time.  Tin-  fliiLfellate  organisms  of  the 
tertian  variety  are  larger  than  tho.se  of  the  quartan  and  a'stivo-autiimnal  forms. 
It  may  be  considered  as  proved  (TnAVEit)  tliat  the  malarial  parasite  passes 
through  two  cycles  of  development:  one,  u.sually  asexual,  in  the  Imman  body, 
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ending  in  segmentatioD ;  the  other,  reproductive,  taking  place  in  the  mosquito. 
in  which  the  male  elements  undergo  flagellation  and  penetrate  the  female  ele- 
ments. The  newly  formed  parasites  enter  the  salivary  glands  and  are  inoculated 
into  the  human  being  by  the  bite  of  the  insect.  Only  one  genus  of  mosquito 
(anophelex)  apjtears  to  be  the  active  agent,  the  ordinary  mosquito  (euUx)  not 
participating  in  the  work.  It  has  been  stated  that  the  attitude  of  the  two  vari- 
eties when  at  rest  upon  a  wall  furnishes  a  ready  method  of  recognition  (Fig.  245, 
reproduced  from  the  British  Medical  Journal  of  September  30,  1899),  but  un- 
fortunately only  a  few  sjwcies  of  anopheles  rest  with  the  axis  of  the  body  at  right 
angles  to  the  wall,  so  that  this  method  of  identification  is  not  trustworthy- 
(.Sambox,  Low). 

(2)  How  to  Detect  the  Plasmodium.— In  searching  for  the  malarial 
organism  it  is  always  best  to  examine  fresh  unstained  blood,  at  the 
bedside  if  possible ;  but  if  this  is  impracticable,  warm  the  slide,  seal 
the  cover  glass  with  vaseline,  and  the  organism  will  retain  its  vitality 
for  one  or  two  hours  at  least,  in  summer  weather  perhaps  for  several 
hours.  If  a  considerable  time  must  elapse  before  examination,  one 
should  make  films,  fix  them  by  ether  and  alcohol  (not  by  heat),  and 
stain  with  Plehn's  solution,  by  which  the  malarial  organisms  are 
coloured  blue,  the  nuclei  of  the  leucocytes  blue,  and  the  red  cells 
pink ;  or  with  Wright's  stain  which  colours  the  red  cells  pink,  the 
parasites  blue,  and  the  chromatin  lilac  through  red  to  almost  black. 
The  blood  may  be  obtained  and  coloured  simultaneously  by  punctur- 
ing through  a  drop  of  staining  solution. 

As  one  of  the  two  principal  reasons  for  a  failure  to  find  the  para- 
site lies  in  having  too  thick  a  layer  of  blood,  it  is  well  for  the  observer 
to  satisfy  liimsolf  that  the  red  colls  lie  flat  and  one  deep,  without  ex- 
cessive overlapping  or  rouleau  formation.  This  desideratum  is  best 
assured  by  following  the  directions  already  given  relative  to  the  use 
of  a  very  small  drop  of  blood  in  preparing  the  specimen.  The  second 
reason  for  nou-disicovery  of  the  parasite  is  a  too  brief  search.  At 
least  half  an  hour  should  be  devoted  to  the  quest  before  the  presence 
of  the  organism  is  denied.  In  well-marked  cases  one  organism  may 
be  found  in  every  field  ;  in  slighter  attacks  a  number  of  fields  may  be 
examined  before  tlie  search  is  rewarded.  Although  the  examination 
nuiy  be  nuide  at  any  period,  it  is  probable  that  the  best  time  for 
taking  tiie  blood  is  from  8  to  13  hours  before  or  after  a  chill,  as  it  is 
then  that  the  parasite  is  found  most  abundantly  in  the  peripheral 
blood.  If  quinine  has  been  given  it  may  be  impossible  to  find  them. 
The  spofinieu  having  been  prepared,  the  red  cells  shovXA.  be  examined 
with  a  ,\,-iiii'h  objective,  using  a  very  moderate  illumination. 

Liii}k  fnr :  1.  Rod  cells  containing  actively  moving  black  specks 
or  dots — i.  e.,  pigment  granules  in  the  living  organism.  2.  Unusu- 
ally i)ak'  red  eells  containing  clear  areas,  these  areas  of  irregular  and 
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changing  shape — i.  e.,  hyaline  forms  with  amoeboid  motion.  3.  Extra 
large  red  cells — i.  e.,  corpuscles  swollen  by  the  grovrth  of  the  parasitic 
organism.  Unless  the  slide,  cover,  and  punctured  surface  have  been 
thoroughly  cleansed,  the  particles  of  dirt  which  remain  may  be  mis- 
taken for  pigment  granules,  especially  if  the  organism  is  dead  and 
its  movements  have  ceased.  If,  under  such  circumstances,  the  dis- 
tinction can  not  be  made,  a  fresh  preparation  must  be  secured. 

After  a  little  experience  the  pigmented  organisms  are  readily 
identified.  Attention  is  directed  to  the  flagellae,  if  such  be  present, 
by  the  commotion  among  the  red  cells  caused  by  the  active  whip- 
ping movements  of  the  former.  For  the  beginner  the  hyaline  bodies 
or  youngest  forms  are  the  most  difficult  of  recognition.  This  arises 
from  the  fact  that  the  white  circles  which  are  to  bo  seen  in  many  of 
the  normal  red  cells  under  varying  conditions  of  illumination  or  par- 
tial desiccation  are  likely  to  be  mistaken  for  the  hyaline  bodies. 
The  discrimination  can  usually  be  made  by  attention  to  the  follow- 
ing points :  The  apparent  but  not  real  body  (artefact)  may  be  found 
in  much  larger  numbers,  a  dozen  or  more  to  each  field ;  it  lies  in  the 
centre  of  the  erythrocyte,  it  is  circular,  its  edges  are  sharply  defined, 
it  is  white  and  brilliant,  it  increases  or  diminishes  in  size  as  one 
focuses  up  or  down,  and  its  motion,  if  any,  is  wavy  and  undulating. 
On  the  other  hand,  the  hyaline  organism  is  usually  found  in  much 
less  abundance,  one  to  one  or  several  fields,  it  is  placed  excentrically, 
its  shape  is  irregular  and  branching,  its  edges  ill  defined,  it  is  pule 
with  a  slight  yellowish  tinge,  if  tlie  focus  is  altered  it  simply  becomes 
more  or  leas  distinct,  and  finally  it  undergoes  clianges  of  shape  and 
position. 

One  more  point  is  to  be  remembered,  viz.,  that  pigment-bearing 
leucocytes  may  be  encountered  in  the  blood  of  malarial  cases.  These 
leucocytes,  usually  of  the  polymorphonuclear  (neutropiiilic)  variety, 
take  into  themselves  (phagocytosis)  the  masses  of  piji:inent  and  pig- 
mented fragments  of  the  old  segmenting  or  disintegrating  organisms. 

(3)  The  Glinioal  Relations  of  the  Plasmodium.— The  relation  of 
the  events  of  the  life  history  of  the  organism  to  tlie  clinical  events 
of  a  malarial  paroxysm  is  of  importance.  The  segmentation  of  the 
organism  immediately  precedes  the  chill  and  the  fever,  these  latter 
phenomena  depending  perhaps  on  the  formation  or  liberation  of 
some  toxic  material  at  the  time  of  segmentation.  Consequently  the 
segmenting  forms,  if  present  in  the  peripheral  circulation,  will  be 
found  at  the  beginning  or  the  height  of  tlie  paroxysm,  while  the 
hyaline  forms  are  discoverable  during  or  subsequent  to  the  seizure. 

As  the  tertian  parasite  requires  48  hours  to  complete  its  cycle  of 
development,  segmentation  and  paroxysm  will  occur  every  other  day. 
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provided  that  only  1  group  or  brood  of  the  parasite  is  present.  More 
commonly  2  groaps  of  different  agea  exist  (double  tertiati),  segitient- 
ing  on  alternate  days  and  causing  tlie  <|Uoticliau  (daily)  type  of  fever. 

The  ([uarlan  paraxift;  reqiiiriiip  7^  liours  to  reach  maturity,  gives 
rise  to  paroxysms  separated  by  2  days  of  apyrexia,  provided  1  brood 
only  is  present ;  if  there  are  2  broods  there  will  be  paroxysms  on  3  suc- 
cessive days  followed  by  1  free  day  (iJouble  qtiurtan);  while  3  groups 
will  cause  daily  or  quotidian  attacks  like  the  double  tertian  type. 

As  the  CBstivo-aiiinmndl parasite  lias  a  variable  period  of  develop- 
ment (24  to  48  hours),  segmentation  and  fever  may  be  extremely 
irregular,  and  .'^onietimes  continuous,  organisms  at  different  stages  of 
development  coexisting  in  the  blood. 

Owing  to  the  rapid  destruction  of  the  red  cells  and  the  trans- 
fnnnatinn  of  the  haemoglobin  into  pigment,  tlie  patient  becomes 
quickly  and  characteristically  ana>mic.  If  pigmented  leucocytes  are 
found  the  existence  of  malaria  is  to  be  suspected,  as  practically  the 
ordy  other  conditions  in  which  they  occur  are  relapsing  fever  and 
melanotic  neoplasms.  The  periodicity  of 
the  malarial  paroxysm  is  obviously  due  to 
the  natural  history  of  the-  parasite. 

Spiroch8Bt8B  of  Kelapsing  Fever. 
— The  specific  organism  of  relapsing  fever 
may  he  found  in  a  specimen  of  fresh  blood 
prepared  in  the  same  manner  as  in  the 
search  for  the  malarial  parasite.  The  spi- 
rilla or  spirochaitiB  aie  narrow  spiral  iila- 
ments  36  to  40  ii  in  length  and  are  actively 
motile,  attracting  attention  by  the  move- 
ments imparteil  by  them  to  the  red  cells. 
They  are  present  only  during  the  fever  and 
may  then  be  abundard.,  20  or  more  appear- 
ing in  a  single  field  of  the  niiciosrope. 
In  the  apyrexial  periods  small  glistening 
bodies,  believed  by  some  to  be  the  spores  of 
the  organism,  are  to  be  found  free  in  the 
blood. 

Filaria  Hominis  Sanguinis.  — 
There  are  several  vari<dies  of  this  parasite, 
for  the  distinguishing  points  of  which  spe- 
cial works  should  be  consulted.  Tlie  most  impnrtiint  of  these  is  the 
Filitrin  nodurna  (Fig.  'MO),  which  is  held  responsible  for  certain  forms 
of  chyluria,  (dephantiasis,  and  lymph  scrotum.  The  adult  or  parent  cr- 
ganisms  are  slender  and  hairlike,  varying  from  3  to  tl  inches  in  length, 


•.■4t'). — Filaria  ulive  in  liliioJ. 
I'hcitnriiieniitniph  x  400  di- 
BtTipUT".     {Henry.) 
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and  iiihitlnt  cxoliuivoly  the  lyuiphutios  and  tissues.  The  einhryo-.,  of 
wliich  llie  female  adult  discharges  a  hirge  number,  live  in  tho  i-ircu- 
lating  blood,  which  thoy  enter  by  way  of  the  lyniphutio  vessels.  The 
average  length  of  the  embryo  is  ^^  of  an  iueh  aud  its  width  about 
that  of  a  rod  cell.  In  this  variety  they  make  their  appearance  in  the 
])eripheral  blood  only  at  night,  unless  the  habits  of  sleeping  and 
waking  are  reversed,  when  the  contrary  holds  good;  in  another  only 
during  the  day  {F.  diurun) ;  while  a  third  variety  may  be  found  at 
tkixy  ixme  {F.  perstnni*).     The  search  for  the  embryos  in  a  suspeeted 

case  should  therefore  be  made  both 
in  the  daytime  and  at  night.  They 
are  to  be  sought  for  in  a  fresh 
drop  of  blood,  using  a  low  power. 
As  they  move  pretty  actively  their 
presenee  ia  usually  first  noted  by 
the  commotion  which  they  create 
among  the  red  corpuscles.  When 
they  finally  come  to  rest  it  will  be 
seen  that  each  embryo  is  contained 
in  a  sheath,  within  which  it  ton- 
tracts  and  extends,  and  that  its 
body  is  somewhat  je^ranular  and 
transversely  striated. 

Piroplasma  Hominis.  —Tick 
Fever,  or  Spotted  F<'ver,  is  a  <lis- 
ease  peculiar  to  certain  sections  of 
Oregon  and  other  Western  States. 
J.  F.  Anderson  and  others  have 
described  an  amoeboid,  non- pig- 
mented parasite  in  the  rod  cells — 
the  piroplasmrt  hominis.  It  is  re- 
garded as  entering  the  circulation 
from  the  bite  of  certain  forms  of 
wood-tii'k. 

Distoma  (Bilharzia)  Heem- 
atobium.  —  Thi.-*  trematode  is 
most  abunduut  in  the  blood  of 
the  portal  system,  while  tho  ova 
(Fig.  24a)  lodge  in  the  capillaries, 
particularly  of  the  bbubler,  nrinary 
organs,  rectum,  and  lungs.  They 
may  frequently  be  identified  in  blood-clots  from  the  bladder  as  whitish, 
mclon-seed-shaped  specks  about  ^U  inch  in  length.     The  ciUated 


./ 
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llieiuiUobia.    (Looss.) 
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reaches  from  the  centrostomo  at  the  posterior  end  through  the  organ- 
ism and  extends  beyond  the  anterior  mn\.  A  central  oval  nucleus 
made  up  of  chromutiu  granules  and  an  uuduliitiug  lUL'uihraue  com- 
plete the  ptirasite.  When  alive  it  has  a  slow  i-^piral  movement. 
When  dried  and  fixed  it  stains  like  the  malarial  parusite. 

Leisfuiiftn-Jhntiwan  Blood  J'arasite. — In  l!»o;{,  ilajor  W.  B.  Leish- 
man  and  Captain  C  Douuvan,  both  of  the  Uritish  Army  Medical 
Service,  investigatiug  indepeiuieutly,  published  aecounts  of  an  or- 
ganism found  in  blood  smears  from  the  sspleen^  of  patients  suffering 
from  what  seemed  to  be  a  severe  irregular  form  of  malarial  fever. 
These  are  small,  elliptieal,  snmetimea  cirrular,  bmlies  2  to  3  fi  in 
diameter  and  lontaining  chromatin.  This  is  arranged  in  two  por- 
tions, a  large  eireubir  mass  or  ring,  and  a  smaller  rod-shajxid  ])ortion 
placed  either  perpi-ndieiilarly  or  at  a  tangent.  These  masses  oeoupy 
the  short  axis  of  the  ellipse,  the  larger  often  appearing  to  bulge  out- 
side the  limits  of  tlie  coll.  The  parasite  is  either  free  in  the  blood, 
when  its  cell  body  is  sharply  defineti,  or  embedded  with  others  in  a 
matrix,  or  zooglea,  often  as  many  as  I'i  being  seen  in  one  cluster.  It 
would  appear  that  this  grouping  is  the  result  of  multiplication  by 
simple  division  of  the  organism.  They  are  believed  not  to  occupy 
the  body  of  the  rod  cells,  nor  arc  they  demonstrable  in  tlie  peripheral 
blood,  although  they  have  bet-n  isolated  from  the  livt-r.  With  the 
Romauowsky  stain,  of  which  W^rigiit's  {</.  i\)  is  a  modification,  the 
chromatin  shows  dark  agfiinst  ttie  blue  cell  body.  The  zooglea  stains 
a  fainter  mauve  shade  and  the  outline  of  the  contained  cells  is  less 
distinct  than  in  the  more  abundant  free  forms.  There  is  evidence 
of  a  faint  cloudy  structure.  A  single  field  may  contain  from  1  to  20 
organisms.  Their  species  has  not  been  d.finit  ely  determined,  although 
Lavoran  classes  tiiem  with  the  pimpliixiuata.  Ross  does  not  accept 
this,  but  suggests  the  name  Leishniania  ihnovani. 

Other  Oi^anisniB. — The  bacteria  of  the  following  diseases  are 
regularly  found  in  the  circulating  blood:  anthrax,  bubonic  plague, 
typhoid  fever,  glanders,  and  the  cocci  of  septic  infectious;  while  oc- 
casionally organisms  are  denionatrable  in  cerebrospinal  meningitis, 
beri-beri,  inftuenza,  malignant  endocarditis,  Malta  fever,  measles, 
pneumonia,  rheumatism,  and  scarlatina.  The  gonococcus  may  some- 
times be  isolated  in  septic  cases.  As  the  recognition  of  most  of  these 
organisms  calls  into  play  the  methods  of  the  bacteriological  laborar 
tory  they  can  oidy  be  mentioned  here.  For  the  technic  of  obtaining 
blood  for  such  examinations,  see  page  633. 

E.   SEBUM  TEST  FOR  TYPHOID    FEVER 

The  circular  of  information  furnished  by  the  Defmrtmeut  of 
Health  of  the  city  of  Xew  York  affords  an  excellent  statement  of  the 
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present  status  of  the  Widal  reaction  in  the  diiifrnosis  of  typhoid  fover, 
together  with  directions  for  prc'iuiring  8|K'rinii'iis  (if  t^oruni  iind  lilnod, 
and  is  here  reprinted.  The  slide  for  blood  is  furnished  free  from 
culture  stations. 

Directions  for  Performing  the  Widal  Test 

"  The  serum  test  (Widal)  for  the  diiignosis  of  tj-phoid  fever  is  perfonned  in 
the  foUowing  way:  One  part  of  typhoid  Mood  or  senrm,  with  or  without  a  pre- 
vious dilution  with  water,  is  added  In  one  or  Tuore  parts  of  a  ■24-hnur  liouillon 
cidture  of  the  fy])hoid  ImoiUus.  When  the  tyj>h«id  react  ion  Hp])eur«,  the  l>a.rtlli 
quickly  lose  their  motility  and  lierotne  clumped  together  in  masses.  The  sub- 
stances which  cuu!?e  this  reaction  are  altsont,  or  present  to  oidy  a  verj-  niodcrato 
extent  in  the  hlooil  of  those  not  sufTering  from  typhoid  fever,  wliile  after  the 
5th  day  the  hiood  of  those  having  typhoid  fever  usually  contains  these  apglu- 
tinating  substances  in  abundance — in  amounts  great Ly  in  excess  of  that  found  in 
the  bUxxi  of  those  who  have  not  or  Imve  not  had  typhoid  infections. 

''  The  aenim  test,  ."us  seen  from  the  aliovc  statement,  is  rjuanl  itative  rather 
than  nualitative.  The  exaiiiinution  should  therefore  not  ordj-  rietcrniine  the 
presence  or  abscnfe  of  ligglutinaliii^  suk)Ktaiirea,  luit  their  antounl.  The  resutCji 
8o  far  obtained  indicate  that  we  are  safe  in  drawing  the  following  conclusions: 

"  1st.  That  the  patient  in  all  probability  him  typhoid  fever,  or  hiis  had  it 
within  1  year,  in  those  caac-s  in  which  the  reaction  cxrcurs  pronij)tl}'  upon  the 
itddition  of  1  part  of  blood  or  serum  to  9  parts  of  a  IjouiUon  culture  of  the  typhoid 
bacUluB. 

"  2d.  That  if  a  marked  reaction  occurs  when  1  pjirt  of  blood  or  serum  is  added 
to  19  or  more  part-s  of  a  bouillon  culture,  the  i>robai>ility  thiil  the  patient  hjis 
typhoid  fever  liecomes  almo.*jt  a  certainty. 

"The  agglutinating  mjl).>*t;ince.s  do  not  usmill}'  appcnr  in  the  blood  in  suffi- 
cient amount  to  give  the  reaction  Liiitil  the  4th  day  of  the  di.sease.  From  the  ■1th 
to  the  7th  day  of  the  <lisease  spocimpn,"*  of  blon<l  or  senim  from  typhoid  patients 
give  the  reaction  in  alxnit  7(t  (>pr  cent;  from  the  Sth  to  the  llth  day  in  about  80 
per  cent;   and  during  the  .3d  and  4th  weeks  in  about  90  per  cent  of  the  cases. 

"  In  from  5  to  10  ("wr  cent  of  the  case-s  of  ty])hoid  fever  the  blowi  dries  not 
at  any  time  in  the  course  of  the  disease  give  a  prompt  and  complete  reaction, 
when  1  part  of  blood  is  added  to  10  or  more  of  the  culture.  The  absence  of  the 
reaction  in  any  individual  case  does  not,  therefore,  posit  ivcly  exclude  the  diagnosis 
of  typhoid  fever. 

"  Either  drieil  IiIctkI  or  the  serum  obtained  from  a  bhster  may  !«  sent  for 
examination.  The  sonini  can  fie  more  accumtcly  tested  than  the  drieti  blrxxi, 
and,  vvhene\er  pos-sible,  this  should  lie  funiished  for  test." 

"Directions  for  Preparing^  Specimens  of  Blood.— The  skin  covering 

the  tip  of  the  finger  ia  thoroughly  cleansed  an<l  then  pricke<l  with  a  clean  needle 
deeply  enough  to  cause  .-several  drops  of  blriod  to  exude.  Two  large  drops  arc 
then  plai'e<i  on  the  gliixs  slide,  nno  near  either  end,  and  allowed  to  dr>'  without 
being  .spread  out  on  the  surface  of  the  slide.  After  they  have  ilried.  the  slide  ia 
placed  in  the  holder  and  returned  in  the  addre-ssed  en%'elope  to  a  culture  station, 
or  noailed  to  the  laboratory." 

FirJcer   fh'affiwsfir. — Firker  has  devised   a   modifiration    of  the 
Widal  test  which  does  not  require  the  employnacnt  of  a  living  culture 
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of  the  typhoid  bacillns.  The  method  is  thoroughly  reliable,  and  is 
particularly  useful  for  those  who  for  any  reason  can  not  avail  them- 
selves of  laboratory  facilities.  A  sterilized  suspension  of  the  bacilli 
is  the  essential  agent,  and  this,  together  with  the  necessary  appara- 
tus and  directions  for  its  use,  is  furnished,  by  at  least  two  large 
firms,  under  the  respective  names  of  "Typhoid  Diagnostic,"  and 
"  Typhoid  Agglutometer." 

In  general,  the  test  is  as  follows :  A  puncture  is  made  and  about 
1  c.c.  of  blood  obtained  in  a  small  blood-tube.  When  the  serum  has 
separated,  it  is  diluted  in  stated  percentages  in  the  test-tubes  fur- 
nished, and  the  diagnostic  reagent  added.  If  positive,  the  bacilli, 
within  10  or  12  hours,  agglutinate  and  sink  to  the  bottom  of  the  tube, 
leaving  the  supernatant  fluid  clear. 

The  latest  statistics  indicate  that  from  95.5  to  97  per  cent  of 
cases  of  typhoid  afford  a  positive  reaction,  while  in  non-typhoid  cases 
1.6  per  cent  may  sliow  it.  If  the  serum  is  obtained  from  a  patient 
in  urticulo  mortis  the  reaction  may  be  absent. 

F.    BLOOD   TEST  FOR  DIABETES 

Williamson's  test. — Place  in  a  small  test-tube  40  c.  mm.  of  distilled 
water.  Puncture  the  finger ;  obtain  20  c.  mm.  of  the  suspected  blood 
(using  Gowers'  haematocytometer  pipette),  and  expel  it  into  the 
water.  Then  add  1  c.  c.  of  an  aqueous,  1  :  6000,  solution  of  methyl- 
ene blue  and  40  c.  mm.  of  a  6  per  cent  aqueous  solution  of  potassium 
hydrate.  Prepare  another  tube,  using  blood  known  to  be  non-dia- 
betic. Place  both  tubes  in  boiling  water  for  four  minutes.  A  dia- 
betic blood  mixture  will  have  turned  a  dingy  yellow;  the  control 
mixture  remains  bluish  green. 

a.     IODINE   REACTIOX   IN   SUPPURATION 

Make  a  mixture  as  follows  (Goldberger  and  Wkiss)  : 

lodi.  sublim 1 

Potass,  iodati 3 

Aq.  dest 100 

(lummi  ad  syrupam. 

Paint  some  of  thi.s  solution  upon  a  slide,  and  press  a  dried  cover- 
glass  film  upon  it.  Or  the  dried  films  may  be  exposed  for  a  few  min- 
utes in  a  vessel  containing  iodine  crystals.  After  they  have  turned 
brown  they  are  mounted  in  a  drop  of  saturated  levulosc,  when  the 
iodine  colour  is  seen  on  examination  in  the  red  cells.  The  so-called 
glycogen  granules  are  mahogany  coloured.  If  suppuration  is  not  going 
on  the  red  cells  stain  dark  yellow,  the  white  cells  light  yellow,  and 
their  nuclei  a  citron  yellow.     If  acute  suppuration  is  in  progress  the 
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protoplasm  of  the  white  cells  will  be  stained  brown,  diffusely  or  as  a 
network.    The  reaction  may  appear  in  pneumonia,  and  in  the  dying. 

H.    OBTAINING   BLOOD  FOB   BACTERIOLOGICAL   EXAMINATION 

Place  a  moderately  tight  ligature  around  the  upper  arm  in  order 
to  distend  the  veins  at  the  elbow.  Scrub  the  flexor  surface  of  the 
bend  of  the  elbow  first  with  soap  and  water,  then  with  bicliloride 
solution,  and  finally  wash  with  alcohol  and  boiled  water.  Boil  a 
rather  large-sized  hypodermic  syringe  and  its  needle  in  plain  water. 
Push  in  the  piston,  attach  the  needle,  thrust  it  quickly  but  steadily 
into  the  most  prominent  of  the  distended  veins  (which  causes  but 
little  pain),  and  slowly  withdraw  the  piston.  When  the  syringe  is 
filled  with  blood  withdraw  it  and  expel  its  contents  at  once  into  the 
previously  prepared  culture  tubes.  Apply  a  sterilized  gauze  dressing 
to  tlie  puncture.  Bleeding  is  slight  and  healing  rapid.  The  technic 
of  the  bacteriological  examination  does  not  come  within  the  scope  of 
this  volume. 

I.    DETERMINING   THE   COAOULATION-TIME  OF  THE   BLOOD 

Miliarias  Method. — A  simple  method  is  that  of  Milian.  Place  a 
large  drop  of  blood  on  the  centre  of  a  clean,  dry  glass  elide.  In  a 
minute  or  two  tilt  the  slide  on  end.  If  the 
blood  is  completely  coagulated  the  profile  of 
the  drop  is  symmetrical  and  bluntly  conical ; 
if  not,  it  is  tear-shaped  (Fig.  251).  The  tilt- 
ing is  repeated  at  short  intervals  until  the 
coagulation  shape  appears.  The  average  pe- 
riod from  the  collcctio7\  of  the  drop  to  com- 
plete clotting  is,  for  normal  blood,  about  5 
minutes. 

Wrig7i(\'<  Method. — In  connection  with  the 
diagnosis  of  purpuric  eruptions  it  is  often  of 
service  to  observe  the  degree  of  coagulability 
of  the  blood,  as  tliis  is  often  delayed  in  the 
graver  forms.  For  this  purpose  the  appara- 
tus devised  by  Wright  is  convenient. 

The  essential  parts  of  this  instrument 
are  a  cylinder  for  water,  surrounded  by  a 
jacket  of  felt  and  leather  filled  with  9  pockets 
to  hold  a  tliermometer  and  8  coagulation 
tubes.  These  are  of  10  cm.  length  and  have 
a  lumen  of  0.25  mm.  The  can  is  filled  with  water  at  about  100°  F. 
and  the  apparatus  allowed  to  stand  for  a  little  time  until  warmed 
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Fio.  251. — A.  Incomplete  co- 
ugulation.  Tciir-sliuptd 
drop.  B.  Complete  co- 
agulation. Convex  drop. 
(Da  Costa.) 
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through.  The  tubes,  which  should  be  numbered  consecutively,  are 
then  filled  in  order  at  intervals  of  one  minute  with  the  blood  to  be 
tested  and  replaced  in  the  pockets.  After  each  has  remained  for 
3  minutes  the  blood  is  blown  out.  The  first  one  to  show  a  clot  is 
selected  us  showing  the  coagulability,  which  is  expressed  in  minutes. 
The  normal  coagulation-time  is  from  3  to  5  minutes. 


Tabulation  of  the  Results  of  H^manalysis  in  Certain 
Diseases  of  the  Blood 

The  following  table  presents  in  brief  compass  the  salient  features 
of  the  blood  examination  in  the  principal  diseases  of  the  blood.  It 
is  to  be  remembered  that  the  table  refers  to  the  average  or  typical 
examples,  and  that  considerable  rariations  may  exist  in  the  individ- 
ual case. 

Blood  Examination  in  Special  Diseases 


NormiU  blood. 

For  compari- 

Bon. 

Chloroeia. 

Pernicious 
anfldinia. 

Secondary 
anemia. 

Red  Cells 

4.600,000  to 

Average  4,000.- 

Average  1,000.- 

May  be  1.000.- 

5,000,000. 

000,  and  rarely 

000.    Micro- 

000 or  less. 

under  2,000,- 

cytes.    Meg- 

Small  poikilo- 

000.     PoikUo- 

alocytes. 

cytea. 

cytosis.    Many 

microcytes. 

Normobl&sts 

Occasional. 

Moderately 
numerous. 

Common. 

Megalobl&sts 

Rare. 

Present,  con- 

Rare, never 

stantly  pre- 

predominating 

dominating 

over  normo- 

over the  nor- 

blasts. 

mobhists. 

Hiemoglobin 

90  to  95 

40  per  cent. 

Often  rela- 

Relatively low. 

per  cent. 

Always  rela- 
tively low. 

tively  high. 

White  Ceujs 

5.000  to 

Normal  or 

Usually 

Usually 

10,000. 

slightly  in- 
erea.«e<l.     Av- 
erage 8.000. 

decreased. 

increased. 

Small  lymphocytes. . 

20  to  30 
per  cent. 

Iticrcused. 

lncrea.sed. 

Usually 
diminished. 

Large  lymphocytes. . 

5  to  6 
per  cent. 

Increased. 

Increased. 

Usually 
diminished 

Polymorphonuclear. . 

60  to  75 
[)er  cent. 

Decreased. 

Decreaiied. 

Usually 
increased. 

Eosinofthiles 

2  to  4 
per  cent. 

Decreased. 

Normal. 

Normal. 

Myelocytes 

Rare. 

Common. 

Rare. 

Usually 

eosinophilic. 
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Blood  Examination 

in  Special  Diseases  (continued) 

PatboIoKtcat 

Hyelocytsemla 
or  Rpleno- 

Lympheemia  or 
lymphatic 
leucffimla. 

Leucemia  in  In- 

leucocytosU. 

myelogenoug 
leucasmia. 

fancy  (Cabot). 

Red  Cells 

Normal  or 

3,000,000, 

3,000,000  or 

May  be  under 
2,000,000. 

decreased. 

rarely  under 

somewhat  less. 

2,000,000. 

Normoblasts 

Numerous. 

Compara- 
tively rare. 

Common. 

Mecaloblasts 

Moderately 
numerous. 

Compara- 
tively rare. 

Common. 

Some  gigan- 

tobiasts. 

Hnmoglobin 

Normal  or 
decreased. 

Normal  or 
relatively 
decreased. 

Diminished. 

Relatively  low. 

White  Cells 

Usually  not 

Average  450,- 

Average  100,- 

Usually  more 

over  50,000. 

000;  maybe 

1:10,  1:5,  or 

1 : 1  red. 

000  or  less. 

increased  than 

in  any  other 

disease. 

Small  lymphocytes. . 

Diminished, 

Diminished, 

90  per  cent. 

Usually 

Large  lymphocytes. . 

averaging 

averaging 

either  small  or 

increased. 

together 

together  about 

large  forms 

about  10 

7.5  per  cent. 

predominating. 

per  cent. 
90  per  cent. 

Polymorphonuclear. . 

49  per  cent. 

.\verage  only 

Usually 

3  per  cent. 
Scanty. 

diminished. 

Eosinophiles 

I  per  cent. 

4.5  per  cent. 

Average  0.7 

per  cent. 

Myelocytes 

35  per  cent 
(characteristic). 

Scanty. 
Average  0.3. 

Usually  more 
numerous  than 

in  other 

diseases. 

SECTION   XXXIX 
MICROSCOPICAL  EXAMINATION   OF  THE   SPUTUM 

The  evidence  to  be  derived  from  gross  or  macroscopic  inspection 
of  the  sputum  has  already  been  considered  (page  276).  With  the 
microscope  one  searches  for  cells,  elastic  fibres,  casts,  spirals,  crystals, 
and  parasitic  organisms. 

Preparation  of  the  Sputum. — It  is  desirable  first  to  examine 
a  fresh  unstained  specimen  and  afterward  to  make  a  dried  and  stained 
cover-glass  preparation. 

(1)  A  preliminary  careful  inspection,  either  by  the  unaided  eye 
or  by  a  hand  lens,  is  useful,  and  is  most  conveniently  made  by  having 
two  pieces  of  window  glass,  one  5  or  6  inches  square,  the  other  an 
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inch  or  two  less  in  size,  the  larger  piece  painted  black  upon  its 
under  surface,  or,  when  in  use,  laid  upon  a  black  ground.  A  portion 
of  the  sputum  is  placed  upon  the  larger  piece  and  covered  by  the 
smaller.  Against  the  black  background,  cheesy  particles,  casts,  elas- 
tic fibres,  and  spirals  may  be  detected.  Yellowish  particles  are  prob- 
ably caseous  or  cheesy  masses  in  which  tubercle  bacilli  and  elastic 
fibres  are  most  likely  to  be  found;  while  grayish-yellow  spots  maybe 
elastic  tissue;  sago-like  grains,  Curschmann's  spirals;  and  whitish, 
yellowish-brown,  or  reddish-yellow  masses,  fibrinous  casts.  By  slid- 
ing the  upper  glass  to  one  side  particular  objects  may  be  removed 
for  identification  and  detailed  examination  by  the  microscope.  A 
microscope  slide  or  a  watch  glass  placed  upon  a  piece  of  black  paper 
will  serve  almost  as  good  a  purpose  if  the  sputum  is  thoroughly 
spread  out.  Rarely  there  are  found  in  the  sputum  concretions, 
sometimes  of  considerable  size,  which  have  been  formed  in  vomicae 
and  bronchiectases,  or  consist  of  portions  of  calcified  bronchial 
glands  which  have  entered  the  lungs  and  been  expectorated. 

(2)  The  fresh  sputum  is  examined  by  picking  out  a  promising 
particle,  placing  it  on  a  slide,  and  covering.  The  cover  glass  should 
be  moved  about  with  slight  pressure  so  as  to  flatten  out  the  specimen 
into  a  layer  of  suflScient  thinness.  Examine  first  with  a  low,  then 
with  a  high,  power. 

(3)  Dried  preparations  are  made  either  by  putting  a  suspicious- 
looking  portion  of  the  sputum  upon  a  cover  glass  and  spreading  it 
over  the  glass  by  a  needle  or  small  spatula ;  or  by  placing  the  chosen 
specimen  between  two  cover  glasses,  pressing  them  gently  together 
to  diffuse  the  material,  and  then  sliding  the  covers  apart  as  in  pre- 
paring a  blood  film  (page  608).  In  either  case  they  must  be  allowed 
to  dry  in  the  air,  after  which  it  is  usually  necessary  to  fix  the  layer  of 
sputum  by  heat,  preparatory  to  staining.  This  is  best  done  by  pass- 
ing the  cover  glass,  held  in  forceps,  three  times  through  an  alcohol 
fiame,  film  side  up,  each  passage  occupying  something  less  than  a 
second,  thereby  coagulating  the  albumin  and  securing  the  adherence 
of  the  film.  Appropriate  methods  of  staining  are  described  in  con- 
nection with  the  special  end  desired. 

Methods  and  Besidts  of  the  Microscopic  Examination. 
—{a)  Red  Blood  Cells.— According  to  the  length  of  time  that  these 
cells  have  been  out  of  the  vessel  so  will  they  vary  in  appearance, 
from  the  normal  to  pale,  shadowy,  or  fragmentary  forms.  A  few 
red  corpuscles  are  of  no  diagnostic  significance,  as  they  may  be 
found  in  many  sputa,  particularly  if  there  is  a  catarrhal  condition  of 
the  respiratory  mucous  membrane.  They  necessarily  occur  in  large 
numbers  in  haemoptysis,  but,  aside  from  this,  they  appear  constantly 
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and  more  or  less  abundantly  in  all  pulmonary  diseases,  especially 
phthisis.  The  green  and  yellow  sputum  of  resolving  pneumonia 
owes  its  colour  to  altered  haemoglobin,  the  corpuscles  having  been 
destroyed  so  that  they  can  not  be  seen. 

(b)  White  Cells. — Polymorphonuclear  leucocytes  (pus  cells)  in 
various  stages  of  degeneration,  granular,  fatty,  or  pigmented,  are 
foand  in  all  sputa,  especially  from  a  putrid  bronchitis,  or  a  perforat- 
ing empyema,  subphrenic  abscess,  or  other  collection  of  pus. 

Eosinophilic  leucocytes  {q.  v.)  may  be  found  in  large  numbers, 
often  associated  with  Charcot-Leyden  crystals,  in  the  expectoration 
of  bronchial  asthma. 

(c)  EpitheUnin. — Epithelial  cells  from  the  mouth,  tracheal  tree, 
and  alveoli  are  found  in  the  sputum,  but  their  shape  is  so  much 
altered  at  the  time  of  examination  that  no  correct  inference  as  to 
the  seat  of  the  abnormal  process  can  be  derived  from  their  charac- 
ters. A  round  pigmented  (haematoidin)  alveolar  epithelial  cell  is 
quite  characteristic  of  brown  induration  of  the  lungs  due  to  the 
chronic  pulmonary  congestion  of  cardiac  valvular  disease. 

(d)  Elastic  Fibres. — To  detect  particles  and  shreds  of  elastic 
tissue,  suspicious  lumps  in  the  sputum  may  bo  mixed  with  a  10-per- 
cent solution  of  sodium  hydrate  and  a  considerable  quantity  exam- 
ined under  a  low  power; 
or  the  entire  amount  of 
sputum  may  be  boiled 
for  a  few  moments 
with  an  equal  volume 
of  the  sodium  hydrate 
solution.  The  result- 
ing gelatinous  mixture 
should  be  diluted  with 
three  or  four  times  its 
volume  of  water,  and 
either  centrifugalized 
or  allowed  to  stand  un- 
til settled.  The  elastic  fibres,  which  resist  the  alkali  except  after 
prolonged  boiling,  will  be  found  in  the  sediment.  The  fibres  are 
undulating,  double  contoured,  and  the  ends  are  usually  curled.  Not 
infrequently  they  present  an  alveolar  arrangement  (Fig.  252),  and  if 
this  is  present  it  may  be  safely  affirmed  that  they  originated  in  the 
lungs  and  are  not  derived  from  particles  of  flesh  food  in  the  sputum. 

When  elastic  fibres  are  found,  it  may  be  considered  indubitable 
proof  of  a  destructive  process  in  the  lung — e.  g.,  phthisis,  abscess,  or 
bronchiectasis.     In  many  cases  of  gangrene  of  the  lung  the  elastic 


Fiu.  252. — Ela^itic  tissue  from  lunjf  in  sputum  of  a  case  of 
phtliisis.     X  300.     (Kutchison  and  Rainy.) 
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tissue  is  destroyed  (perhaps  by  a  ferment)  so  that  its  absence  in  sna- 
pected  cases  does  not  disprove  the  existence  of  a  necrotic  process. 

(<")  Fibrinous  Casts.  —  The3e  casts 
(Fig.  "iiS'-])  vary  in  size  from  those 
which  constitute  a  mould  of  the  trachea 
and  larger  brom-hi— 4  or  5  inches  in 
length  and  of  corresponding  thickness 
— to  those  which  are  formtd  in  the 
bronchioles,  ^  to  1|  inches  long  and 
of  threadlike  thickness.  While  casts 
largo  eiiougli  to  attnict  attention  in 
the  naked-<jye  inspection  occur  not  in- 
frequently, the  majority  require  a  low 
power  of  the  microscope  to  render  them 
visible.  The  Cfsts  of  macroscopic  size 
may  be  unravelled  under  water.  They 
are  found  to  branch  dichotomously ; 
the  slenderer  branches  are  solid  and 
the  larger  are  apt  to  be  hollow. 

Fibrin  casta  are  found  in  tliree  dis- 
eases :  the  largest  in  diplitlicriii,  the  me- 
dium sized  in  fibrinous  bronchitis,  and 
the  smallest  in  lobar  pneuraouia,  either 
just  before  or  immedintcly  after  the  stage  of  resolution— i.  e.,  the 
third  to  the  Jiiiitb  day. 

(/)  Cursehmann's  Spirals.— These  consist  of  a  central  core  or 

thread  (perhaps  fi- 
brinous) winch  lias 
an  undulating 
course  (Fig.  254). 
Around  this  cen- 
tral thread  are 
coiled  in  a  spiral 
mjinuer  fibrillary 
bands  ( probably 
tough  mucus).  En- 
tangled in  the  spi- 
rals arc  cosiuophiles, 
and  frequently 
also  Charcot-Leyden 
crystals. 

Curschmann's  sjiirala  arc  found  especially  in  the  sputum  of   bron- 
chial asthma,  much  more  rarely  in  phthisis,  bronchitis,  and  lobar 


Kio.  iJii3.— Broudiittl  cii-l  in'Ui  ii  ia»a 
of  plastic  brouc'hiti!*.  Natural 
»izo.    (lIutohUc'D  and  Rainy.) 
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Flo.  255.— Ohoroot-I.eyiJcti   crystals 
(HutoliiHOD  ami  Rulny). 


pneumonia.     Tlieir  presence  miiy  be  of  service   in   distiuguishiug 
between  broni'liial  and  the  so-cjilled  cardiac  or  renal  astlima. 

{;/)  Crystals.— (1)  Churcnt-Lcjitlen  cnjatdh  (Fig.  -^55)  (probabl)' 
sperniin  pliospliate)  are  fine,  folouriees,  sharply  pointed  octahedra  of 

varying  size,  often  requiring  u  high 
power  to  make  them  visible.  They  are 
found  for  the  most  part  in  asthma, 
usually  associated  with  the  spirals  just 
deseribedv  but  occur  aa  a  rarity  in 
bronchitis,  phthisis,  and  chronic  pueu- 
nionia. 

['i)  Cln)le»teriii  vri/xtalu  are  but  rare- 
ly seen  in  the  sputum,  occurring 
as  transparent,  colourless  rhoniboidal 
plates,  with  notched  and  irregular  an- 
gles and  ends.  They  may  be  found  in 
old  purulent  sputum  from  phthisical 
or  pulmonary  abscess  cavities,  or  where  ohJ  pus  accumulations  have 
perforated  into  the  bronchial  tubes. 

{',i)  Ifipmafoidin  eri/stalsy  derived  from  hsemoglohin,  occur  as 
needles  or  rhombi  of  a  red  or  brownish-yellow  colour.  They  are 
found  where  tliere  is  an  old  extravasation  of  blood  into  the  lungs,  or 
where  perforation  of  ati  empyema  or  other  abscess  has  taken  pliice. 

(4)  Fath/  acid  crtfstuU,  fine  long  needles,  generally  bunched  or 
clustered,  occur  frequently  in  putrid  bronchitis,  pulmonary  gan- 
grene, phthisis,  bronchiectasis,  old  sputum,  and  follieuliir  plugs  of 
the  tonsils ;  consequently  their  diagnostic  value  is  slight. 

(6)  Lcinin  yhbuJex  and  tyrosin  crystals  arc  found  in  tlie  puru- 
lent sjHituni  from  old  perforating  empyemas  iind  putrid  bronchitis. 
Rarely  crystals  of  calcium  oxalate  - 

and  triple  phosphates  may  be  en-  vV        ,^^        ^ 

countered.  ^L^ 

(A)    Animal     Parasites.  —  (l)  ^—^    "^^^ 

Ecliinococeus. — In  the  comparative-    ^  ^  A  y, 

ly   rare  cases  of  hydatids   of   the    Ifc  <^  /I  v 

lung  or  near-by  organs,  the  hook-  -^^^^  \ 

lets  of  the  organism  (Fig,  25(5),  or  M     f^       A       '^ 

more  frequently  the  fragments  of  Jf  ^ 

the  cyst  wall,  may  be  encountered 
in  the  sputum,  rupture  into  a  bron- 
chus having  occurred. 

(2)  DiHlnma  puhmninh. — This  worm  when   lodged    in   the  lung 
causes  pulmonary  haemorrhage  which  may  be  mistaken  for  that  of 
3i) 


iM. — HookloU  Trom  tieniu  eohioo- 
coccuH.     X  8S0. 
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phthisis.  It  is  common  in  China  and  Japan,  but  is  extremely  rare 
in  this  country.  Its  presence  is  betrayed  by  the  finding  in  the  spu- 
tum of  its  ova,  which  are  brown,  oval  bodies,  0.1  millimetre  long  and 
0.05  millimetre  wide  (see  Stools,  microscopic  examination). 

(3)  Amceba  coli. — This  organism  {q.  v.)  when  found  in  the  sputum 
(a  very  rare  occurrence)  is  proof  positive  of  the  perforation  into  the 
lung  of  an  hepatic  abscess. 

(t)  Vegetable  Parasites. — (1)  Actinomyces. — Pulmonary  actino- 
mycosis is  of  infrequent  occurrence  in  this  country.  I  have  reported 
a  case  terminating  in  recovery  under  the  use  of  oil  of  eucalyptus 
(Med.  Xews,  April  29,  1898).  The  organism  is  found  in  the  sputum 
as  sulphur-coloured  granules  from  0.5  to  2  millimetres  in  diameter. 
If  a  granule  is  placed  under  a 
cover  glass  and  slight  pressure 
applied,  it  will  flatten  and  be  seen 
under  the  microscope  to  consist 
of  club-shaped  rods  or  threads  ra- 
diating from  a  common  centre 
(Fig.  257). 

(2)  Bacillus  tuberculosis. — 
This  is  by  far  the  most  important 
organism — clinically,  at  least — to 
be  found  in  the  sputum.  To  find 
it,  a  dried  preparation  is  made, 
picking  out,  if  possible,  for  this 
purpose,  one  of  the  small  caseous 
or  cheesy  masses  usually  discov- 
ered by  careful  inspection  of  the 
mass  of  sputum  when  spread  out  against  a  black  background.  The 
dried  and  fixed  specimen  is  to  be  stained  by  one  of  the  following 
methods : 

Ziehl-Neelsen  Method. — This  requires  the  use  of  the  following 
solutions : 

A .  Concentrated  alcoholic  solution  of  f uchsin 

Five-per-cent  aqueous  solution  of  carbolic  acid. 

B.  Twenty-five-per-cent  solution  of  sulphuric  acid. 

C.  Saturated  watery  solution  of  methylene  blue. 

A  sufficient  quantity  of  solution  A  is  put  in  a  watch  glass,  the 
coated  cover  glass  immersed  in  it,  and  gentle  heat  applied  until  steam 
rises.  It  is  best  to  remove  and  reheat  the  solution  several  times, 
taking  three  or  four  minutes  in  the  process.  A  more  convenient 
method  is  to  put  a  few  drops  of  the  stain  upon  the  cover  glass,  which 
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is  then  held  by  forceps  over  the  flame,  heating  and  reheating  it,  as 
with  the  watch  glass.  Wash  the  cover  glass  in  water  to  remove  the 
excess  of  staining  fluid,  and  then  place  it  in  solution  B.  The  film, 
which  has  been  stained  red,  will  be  decolourized  by  this  solution,  the 
tubercle  bacilli  alone  retaining  the  colour.  The  cover  glass  should  be 
kept  in  motion  to  facilitate  the  bleaching  process.  Wash  in  water 
or  50-per-cent  alcohol,  and  if  a  contrast  staining  (i.  e.,  of  all  elements 
except  the  bacilli)  is  desired,  the  cover  glass  should  be  immersed  for 
one  minute  in  solution  C.  Wash  again  in  water,  dry,  and  mount  in 
a  drop  of  water  for  examination.  To  preserve  permanently,  mount 
in  Canada  balsam. 

Gabbett's  Method. — This  is  perhaps  a  still  more  convenient  method 
than  that  just  described.     Two  solutions  are  required : 

A.  Fuclisin 1  grme. 

Absolute  alcohol 10  c.  c. 

Five-per-cent  solution  of  carbolic  acid 100    " 

B.  Methylene  blue 2  grmes. 

Twenty-five-per-cent  solution  of  sulphuric  acid,  100  c.  c. 

Place  the  preparation  for  two  or  three  minutes  in  solution  A^ 
after  which  it  is  to  be  passed  directly  into  solution  B,  where  it  should 
remain  for  one  minute.  It  may  then  be  washed  in  water  and  mounted 
as  in  the  preceding  method. 

In  both  these  methods  of  staining  the  bacilli  appear  as  red  rods 
against  a  Hue  background. 

The  presence  of  tubercle  bacilli  in  the  sputum  is  positive  evidence 
of  pulmonary  phthisis ;  their  absence  does  not  disprove  the  existence 
of  this  disease  unless  repeated  examinations  have  given  a  negative 
result,  as  they  may  be  absent  at  one  time  and  present  at  another.  If 
the  symptoms  and  signs  point  toward  a  phthisical  process,  and  yet 
the  bacilli,  presumably  because  of  their  scanty  number,  are  not  found 
by  the  ordinary  methods,  resort  may  be  had  to  one  or  both  of  the 
following  devices :  First,  the  sputum  may  be  stirred  with  a  glass  rod 
in  a  glass  or  porcelain  capsule  until  smooth  and  diflluent,  and  one  or 
two  centrifuge  tubes  filled  by  means  of  a  medicine  dropper  with  the 
thinned  material  and  centrif  ugalized,  a  portion  of  the  sediment  be- 
ing prepared  and  stained  as  usual ;  or,  second,  a  considerable  quantity 
(2  or  3  ounces)  of  sputum  may  be  mingled  with  an  equal  quantity  of 
water,  to  which  6  or  8  drops  of  a  10-per-cent  sodium  hydrate  solution 
has  been  added,  and  the  resulting  mixture  boiled  until  homogeneous, 
after  which  it  may  either  be  allowed  to  settle  for  one  or  two  days,  or 
centrifugalized.  A  portion  of  the  sediment  is  then  examined  for  the 
bacilli  and  elastic  tissue. 
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(3)  Influenza  bacillus. — This  organism  (Pfeiffeb's)  may  be  stained 
by  LoeflBer's  solution,  which  is : 

Concentrated  alcoholic  solution  of  methylene  blue 3  c.  c. 

One-tenth-per-cent  aqueous  solution  of  potassium  hydrate,  10  c.  c. 

This  should  be  freshly  mixed  when  needed.  Stain  the  dried  and 
fixed  cover-slip  preparations  for  from  5  to  10  minutes,  wash  in  water, 
and  mount  in  water  or  balsam.  The  organisms  are  coloured  blue,  and 
appear  as  extremely  small  rods.  Their  ends  stain  more  readily  than 
the  middle  portion,  and  although  for  this  reason  they  resemble  diplo- 
cocci,  they  have  no  capsule.  They  are  found  in  great  abundance  in 
the  bronchial  secretion. 

(4)  Diplococcus  pneumonia. — This  is  best  demonstrated  by  the 
following  modification  of  Gram's  method  : 

A.  Saturated  (filtered)  alcoholic  solution  of  gen- 

tian violet 1  c.  c. 

Five-per-cent  aqueous  solution  of  carbolic  acid,      9  c.  c. 

A  should  be  prepared  when  needed. 

B.  Iodine 1  grme. 

Potassium  iodide 2  grmes. 

Distilled  water 300  c.  c. 

Place  the  dried  and  fixed  cover-slip  film  (made  from  a  bit  of  rusty 
sputum)  in  solution  A  for  3  or  4  minutes,  wash  in  water,  and  trans- 
fer to  solution  B,  letting  it  remain  for  1  or  2  minutes.  Then  wash 
in  alcohol  until  the  darkly  stained  film  is  decolourized.  After  this 
put  it  first  in  absolute  alcohol,  then  in  oil  of  cloves,  and  finally 
mount  in  balsam.  The  organism  is  seen  as  a  dark  blue  or  violet 
diplococcus.  Welch's  method  is  said  to  be  the  best  for  differentiat- 
ing the  characteristic  capsule  of  the  organism.  A  few  drops  of 
glacial  acetic  acid  are  placed  upon  the  spread  and  dried  cover  slip 
and  allowed  to  remain  a  minute  or  two.  Then,  without  washing, 
the  film  is  treated  repeatedly  with  solution  A,  until  it  is  judged  that 
the  acid  is  removed,  after  which  the  specimen  is  washed  with,  and 
mounted  in,  a  2-per-cent  salt  solution. 

The  absence  of  this  coccus  in  the  sputum  negatives  the  existence 
of  a  croupous  pneumonia ;  its  presence  is  not  altogether  conclusive, 
as  it  occurs  in  the  sputum  of  a  certain  proportion  of  healthy  persons. 
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SECTION  XL 
EXAMINATION   OF  THE   STOMACH   CONTENTS 

The  gross  or  macroscopic  characters  of  the  vomited  contents  of 
the  stomach  have  hofn  previously  considered  (page  123) ;  the  niethotl 
of  obtaining  the  giistriu  contents  by  mt'iins  of  tlie  stomacli  tube  bus 
also  been  described  in  connection  with  the  physical  examination  of 
the  stomach  (page  iX-i). 

I.   Physiology  op  Dioestion 

Prior  to  dealinnr  with  the  chemical  and  microscopic  examination 
of  the  stomach  contents  a  brief  statement  of  certain  facts  in  tiie 
physiology  of  gastric  digestion  may  be  serviceable. 

Stomach  digestion  is  carried  on  by  means  of  a  mineral  acid,  a 
proteolytic  enzyme  (or  ferment),  and  a  coagulating  enzyme — i.  c, 
hydrochloric  acid,  pepsin,  and  rennin,  wliich  constitute  the  active 
agents  of  the  gastric  juice.  Practically  the  gastric  juice  affects  only 
the  proteids  (e.  g.,  meat)  or  the  albuminoids  (e.  g.,  gelatin)  of  the 
food.  The  gastric  juice  is  secreted  in  small  quantities  even  when 
the  stomach  does  not  contain  food,  but  t!ie  presence  of  food  acts  as 
a  prompt  and  effective  stimulus  to  an  ahnndant  formation.  Fata 
and  stan-bcs  exert  the  least,  proteids  the  greatest,  etiuiuhtnt  action, 

The  formation  of  hydi'ocfiloric  acid  begins  directly  after  tlie  tak- 
ing of  food.  It  immediately  combines  with  tlie  proteids  and  mineral 
Baits  of  -the  food  to  form  acid  proteids  (syntonin)  and  acid  salts. 
As  soon  as  the  chemical  atHtiities  of  the  original  food  proteids  ami 
salts  have  been  satisfied,  uncombiued — i.  e.,  free — hydrochloric  acid 
may  be  found.  Under  the  inlluence  of  tlie  free  acid  the  zymogens 
(pep.-*inogen  and  chymosinogenll  secreted  by  the  gastric  glands  are 
tran8fonuo<i  into  pepsin  and  rennin.  The  only  action  of  tlie  rennin 
is  to  coagulate  the  cast^in  of  milk.  The  liydrochloric  acid  and  pep- 
sin act  together,  changing  the  proteids  and  the  curdled  casein,  first 
into  ttlbumoses  (proteoses),  finally  into  peptones. 

II.  The  ChemkvIj  Examination  of  the  Ciastric  Contents, 
ANU  THE  Determination  of  the  Motob  Poweh  of  the 
Stomach 

At  the  height  of  digestion  in  a  normal  stomach  analysis  will  show 
the  presence  of  free  hydrocbluric  ucid,  mid  salts,  pepsin,  rennin, 
albumoses,  and  peptones,  besides  maltose  urul  its  related  substances, 
achroodextrin  and  erythrodextrin.  The  object  of  the  examination  of 
the  gastric  juice  is  lo  determine  the  presence  and  in  some  cases  the 
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Von  lioabe  and  Biegel  Test  Dinner. — This  comprL^es  400 
cnbic  centimetres  {12  to  14  oaneej!)  of  soup,  a  slice  or  two — 50 
grammes  (aboat  2  ounces > — of  wheat  bread,  100  to  ?00  grammes  {^^ 
to  6  ounces)  of  chopped  or  minced  beefsteak,  and  500  cubic  centi- 
metres (6  ounces)  of  water.  The  gastric  contents  are  to  be  withdrawn 
four  hours  after.  Important  information  regarding  the  activitr  of 
both  the  muscular  and  chemical  functions  of  the  stomach  may  often 
be  obtained  by  liaving  the  patient  eat  a  hearty  mesil  comprising  meat 
regetables,  and  dessert  at  night,  remoring  the  residue  for  inspection 
in  the  morning,  and.  after  lavage,  administering  Ewald's  breakfast. 

The  fluid  obtained  from  the  stomach  is  either  allowed  to  settle  in 
a  tall  glass  jar.  the  supernatant  portion  being  taken  as  required,  or, 
better,  is  filtered  through  paper  or  fine  muslin. 

B.  THE  CHEMICAL  TESTS  AND  THEIR  TECHNIC 

The  general  practitioner  is  often  tlotorred  from  a  chemical  exami- 
nation of  the  stomach  contents  by  an  exaggerated  idea  of  the  difli- 
culties  of  the  processes  and  the  claboratouess  of  the  required  appa- 
ratus. While  it  is  true  tiiat  some  of  the  methods  which  may  be 
employed  require  certain  resources  commonly  found  only  in  a  labo- 
ratory, it  is  also  true  that  by  a  choice  of  procedures  the  necessary 
clinical  investigations  can  be  made  witli  comparatively  simple  means. 

In  all  cases  of  disease  which  require  an  examination  of  the  stom- 
ach contents  the  following  questions  are  to  be  answered  : 

What  is  the  reaction?     Is  free  acid  present  (qualitative)? 

If  present,  is  it  hydnx-hloric  or  lactic  acid,  or  lx>tli  (qualitative)? 

If  it  is  hydnwhloric  acid,  how  much  (quantitative)? 

What  is  the  total  acidity  ?     Has  the  ga.>itric  juice  normal  digestive  power? 

Are  starch,  nudtose,  and  their  related  bodies,  or  mucus  present? 

Under  certain  circumstances,  to  be  presently  explained,  it  may  be 
further  necessary  to  determine  the 

Amount  of  combined  hydrochloric  acid,  organic  acids,  and  acid  salts  ((|uan- 
titative).  Presence  of  acetic  acid  ((lualitative).  Presence  of  butyric  acid  (<|uali- 
tative).    Presence  of  rennin  (chymoein). 

Beaction  of  Stomach  Contents.— Test  with  litmus  paper. 
The  normal  gastric  juice  is  always  acid  because  of  the  free  liydro- 
chloric  acid  which  it  contains ;  and  when  obtained  by  the  tube  it  is 
also  acid  in  the  majority  of  pathological  conditions  because  of  the 
presence  of  lactic  and  fatty  acids.  Vomited  material  may  bo  neutral 
or  alkaline,  so  also  if  there  is  a  large  admixture  of  mucus,  a.s  in  cer- 
tain cases  of  chronic  gastritis. 

If  Acid,  is  (lie  acidily  dun  to  free  acids,  or  comhined  iicids  or  arid 
mUsf — To  determine  this  point  Congo  red  is  employed  either  in 
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solution  or  as  a  tost  paper.  Tho  latter  is  less  sensitive.  The  soln- 
tion  and  the  paper  are  brownish  red  in  CMloiir.  A  drop  or  two  of  the 
solution  is  added  to  a  little  o!  the  gastric  juiee,  or  a  strip  of  the  pa|)er 
is  moistened  with  the  latter.  If  free  acid  is  present  tlie  red  colour 
changes  in  each  instance  to  a  light  blue  or  dark  blue,  according  to 
the  quantity  of  free  acid.  Combined  acids  or  acid  salts  do  not  cause 
the  colour  change. 

If  Free  Acid  is  Present,  in  i/  hi/drnrhloricy  or  lactic  aeifl,  or 
buthf — A  reliction  with  Congo  red  simply  declares  the  presence  of  a 
free  acid.  The  free  acid  may  be  hydrochloric,  lactic,  acetic,  or 
butyric  acid.  The  tests  for  the  last  two  are  described  subsequently, 
a<*  the  most  important  findings  are  with  reference  to  the  first  two. 

To  Test  for  Free  Hydrochloric  Acid  — A  number  of  tests  are  in 
use,  of  which  the  three  following  are  quite  sufficiently  reliable  and 
delicate : 

(1)   Remrcin  {lioas')  Tent. — The  reagent  consists  of 

Eesorcin 5  grmes.  (75  gra.) 

Cane  sugar 3  grmes.  (45  grs,) 

Alcohol  (94  per  cent) 100  c.  c.  (3^  oz.) 

Six  or  seven  drops  of  the  reagent  are  mixed  in  a  small  porcelain 
dish  with  an  equal  quantity  of  gastric  jiiicu,  and  gradually  evapo- 
rated to  dryness  by  a  gentle  heat.  If  free  hy<lrochlonc  acid  is  pres- 
ent, a  rosy  or  bright-red  colour  will  appear  around  the  margin  of  the 
dried  fluid,  just  after  evaporation  is  complete.  The  colour  fades  as 
the  dish  cools. 

(3)  PhhriighiH/i-ra/iilliu  {fU'imberg^g)  Text. — The  solution  em- 
ployed is 

PhlorogluciH 2  grmes.  (30  grs.) 

Vanillin 1  grme.  (15  grs.) 

Absolute  alcohol 30  c.  c.  (1  oz.) 

This  solution  is  yellow,  and,  as  the  colour  changes  on  exposure  to 
light,  it  should  be  kept  in  a  dark  bottle.  The  first  two  ingredients 
are  e.xpensive.  It  is  to  be  employed  in  the  same  manner  as  the 
resorcin  test,  except  that  greater  care  must  be  taken  to  uvoid  rapid 
heating  or  charring.  The  process  of  eviiporation  slionld  be  slow  and 
gentle.  If  free  hydrochloric  acid  is  present,  pink  or  rose-coloured 
marginal  lines  will  be  seen  as  the  last  of  the  fluid  dries  off.  A 
brownish  tint  indicates  either  overheating  or  tlie  absence  of  free 
hydrochloric  acid. 

(3)  Dintethyl-amido-mohenzol  7e*/.— This  reagent  (TOpker)  is  used 
in  a  0.6-per-cent  alcoholic  solution.     One  or  two  drops  of  this  yellow 
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solution  lire  added  to  a  little  of  the  gastric  juice  in  ii  tost  tube  or 
small  porculaia  dish,  without  heat.  If  free  hydrochloric  acid  is  pres- 
ent a  citriiiine  or  cherry-red  tint  develops,  the  depth  of  the  colour 
depending  upon  the  amount  of  the  free  hydroehloric  acid  contained 
in  the  juice.  Ewald  and  others  claim  that  ainido-azo-benzol  will  react 
to  lactic  acid,  ami  urge  tropeolin  as  a  substitute.  The  test  is  per- 
formed in  the  satne  way,  the  yelhnv-red  chatigiug  to  cherry  in  the 
presence  of  free  IICI. 

To  Test  for  Free  Lactic  Acid.— (1)  rff<'htf,mirs  y>«/.— Place  io 
I  ubie  rcutinu'trcs  of  the  tiUered  gastric  fluid  in  a  large  test  tube  <pr 
a  si'paration  funnel  and  add  50  cubic  centimetres  of  ether.  Shake 
thoronjrhly  for  several  minutes  and  pour  off  the  ether.  The  sepji- 
rated  ether  may  be  divided  into  two  portions,  one  to  be  tested  for 
la.'lic  acid,  the  other  (if  required)  to  be  subsequently  employed  for 
tlie  detection  of  acetic  and  butyric  acids.  The  ])ortiou  to  be  tested 
for  lactic  acid  should  be  put  in  a  test  tnbe  or  shallow  dish  and  set  in 
hot  water.  The  other  portion,  in  a  simitar  container,  is  allowed  to 
evaporate  spontaneously. 

The  residue  of  the  first  portion  is  to  be  dissolved  in  about  5  cubic 
centimetres  of  water.  Test  this  with  Uffelmann's  reagent,  wliich 
should  be  freshly  made  by  placing  in  a  test  tube  '.i  drojis  of  liiputied 
carbolic  acid  and  'i  drops  of  a  saturated  aqueous  solution  uf  I  he 
sesquichloride  of  iron.  This  is  to  be  diluted  with  water  until  a  ])nle 
ametiiyst-blue  tint  is  secured.  To  the  bluish  solution  add  a  small 
portion  of  the  ethereal  extract,  when,  if  lactic  acid  is  present,  the 
blue  tint  changes  to  a  canary  yellow. 

(2)  KpfHiifi\<t  Tfsl. — Place  in  a  test  tube  5  cubic  centimetres  of  the 
gastric  tluid  and  add  ten  times  its  bulk  of  water.  Treat  the  diluted 
fluid  with  I  or  2  drops  of  a  .>per-cent  watery  solution  of  the  sesqut- 
chloi'ide  of  iron.  If,  upon  looking  at  the  tube  against  a  white  back- 
ground, the  fluid  is  distinctly  green,  lactic  iicid  is  ])reseTit. 

To  Determine  the  Amount  of  Free  Hydrochloric  Acid. 
—  If  the  [U'evious  tests  have  shown  that  free  hydrochloric  acid  is  pres- 
ent, its  iimoiiiit  may  be  determined  in  the  following  numner:  Fill  a 
graduated  burette  with  a  derinormal  solution  of  sodium  hydrate  (4 
grammes  to  1,000  cubic  centimetres  of  water).  Take  10  cubic  centi- 
metres of  the  filtered  gastric  contents  and  add  to  it  3  or  4  drops  of  a 
0.5-per-cent  solution  of  ilimethyl-amido-azo-benzol  or  tropeolin,  which, 
owing  to  the  presence  of  hydrochloric  acid,  will  colour  the  solution 
red.  The  decinornud  sodium-hydrate  solution  is  thou  allowed  to 
run  in,  drop  by  drop,  until  the  red  colour  disappears  and  is  re- 
jdaccd  by  n  yellow  colour,  which  shows  that  the  free  hj'drochloric 
ai'id  bus  been  neulralizcd.     The  number  of  cuhie  centimetres  of  the 
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decinormal  solution  required  to  effect  the  neutralization  is  then  read 
oflf  from  the  burette.  One  cubic  centimetre  of  the  sodium  solution 
neutralizes,  and  is  therefore  equivalent  to,  0.00365  gramme  of  hydro- 
chloric acid.  Consequently  if  3.6  cubic  centimetres  of  the  decinor- 
mal solution  have  been  required,  the  amount  of  hydrochloric  acid  in 
the  10  cubic  centimetres  of  gastric  juice  is  0.00365  X  3.6  =  0.01314 
gramme,  and  the  percentage  amount  in  100  cubic  centimetres  would 
be  0.01314  X  10  =  0.1314. 

To  Determine  the  Total  Acidity.— The  total  acidity  of  the 
gastric  juice  is  due  to  the  free  hydrochloric  acid,  the  hydrochloric 
acid  combined  with  the  original  proteids  of  the  food,  and  the  organic 
acids  if  present  (lactic,  acetic),  together  Avith  the  acid  salts.  To 
determine  the  total  acidity,  the  gastric  fluid  is  titrated  with  the  deci- 
normal soda  solution  as  described  in  the  previous  paragraph,  except 
that  a  solution  of  phenolphthalein  is  used  as  the  indicator  instead  of 
dimethyl-amido-azobenzol.  Phenolphthalein  does  not  change  colour 
in  contact  with  acids,  but  becomes  red  in  an  alkaline  solution.  It  is 
employed  in  a  1-per-cent  alcoholic  solution,  2  or  3  drops  of  which 
are  added  to  10  cubic  centimetres  of  gastric  juice  in  a  test  tube, 
the  juice  remaining  colourless  because  acid.  The  soda  solution  is 
allowed  to  run  in,  the  test  tube  being  shaken  after  each  addition, 
until  the  rose  colour  which  appears  upon  the  addition  of  each  drop 
of  the  alkaline  solution  does  not  vanish  upon  shaking,  but  becomes 
permanent.  The  titration  is  not  to  be  stopped  at  this  point.  One 
should  continue  to  add  the  soda  solution,  still  shaking  the  test  tube, 
until  the  rose  colour  deepens  into  a  dark-red  hue.  The  number  of 
cubic  centimetres  of  the  decinormal  solution  required  to  neutralize 
the  acidity  of  100  cubic  centimetres  of  the  juice  is  taken  asn  con- 
venient indicator  of  the  total  acidity.  Thus,  if  it  requires  7  cubic 
centimetres  of  the  decinormal  solution  to  produce  a  permanent  dark- 
red  colour  in  10  cubic  centimetres  of  the  gastric  juice — i.  e.,  to  neu- 
tralize its  total  acidity  it  will  require  10  times  this  amount  of  the 
alkaline  solution  to  neutralize  100  cubic  centimetres,  namely,  7  X 
10  =  70  =  the  degree  of  acidity-  It  may  be  expressed  also  in  terms 
of  hydrochloric  acid  by  multiplyii'ig  the  number  of  cubic  centimetres 
by  0.00365,  which  in  the  present  example  will  give  0.2555  per  cent. 

To  Test  the  Digestive  Power  of  the  Gastric  Juice  and 
the  Presence  or  Absence  of  Pepsin  and  its  Zymogen.— As 
a  rule,  if  free  hydrochloric  acid  is  present  pepsin  is  usually  present. 
If  hydrochloric  acid  is  present  the  power  of  digestion  may  be  tested 
by  putting  0.05  gramme  (a  little  less  than  one  grain)  of  the  white  of 
a  hard-boiled  egg  in  a  test  tube  with  25  cubic  centimetres  of  the 
filtered  gastric  juice,  and  keeping  it  at  a  temperature  of  37°-40°  C. 
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If  the  coagulated  albumin  has  been  completely  digested  at  the  end 
of  3  hours,  it  may  be  inferred  that  pepsin  and  hydrochloric  acid 
are  present  in  normal  proportions  and  quantity.  If  the  previous 
tests  have  shown  the  absence  of  hydrochloric  acid,  the  juice  must 
be  acidulated  by  adding  5  drops  of  the  oflScinal  dilute  acid  before 
attempting  to  digest  the  white  of  egg.  If  under  these  conditions 
the  albumin  is  digested,  it  shows  that  the  zymogen  of  pepsin  (pep- 
sinogen) is  present  and  has  been  converted  into  pepsin  by  the  added 
hydrochloric  acid,  for  in  the  absence  of  the  latter  the  zymogen  alone 
is  usually  found.  On  the  other  hand,  if  digestion  does  not  take 
place  after  the  acid  is  added,  it  may  be  inferred  that  neither  pepsin 
nor  its  zymogen  are  present,  and  the  digestive  power  is  nil. 

If  the  foregoing  determinations  have  been  made  and  the  findings 
correspond  to  the  standards  of  health  (see  Index,  Gastric  Juice, 
normal  findings)  no  further  examination  need  be  made.  If,  how- 
ever, any  decided  departure  from  the  normal  has  been  discovered  the 
investigation  should  be  carried  further,  as  follows  : 

Determine  the  Amotint  of  the  Combined  Hydrochloric 
Acid  and  the  Organic  Acids  and  Acid  Salts.— The  gastric 
contents  are  to  be  titrated  with  the  decinormal  soda  solution  as  in 
determining  the  amount  of  free  hydrochloric  acid  {q.  v.),  except  that 
a  1-per-cent  aqueous  solution  of  alizarin  monosulphonate  of  sodium  is 
used  as  the  indicator.  The  alizarin  solution  shows  no  change  of 
colour  when  added  to  a  fluid  containing  free  acids  or  acid  salts,  but 
turns  to  a  pure  violet  tint  either  when  the  fluid  is  alkaline,  or  if, 
when  acid,  the  acidity  is  due  to  combined  acids  alone.  As,  without 
considerable  experience,  it  is  difficult  to  judge  of  the  proper  tint  at 
which  to  terminate  the  titration,  it  is  recommended  (T»i>ker)  that 
to  5  cubic  centimetres  of  a  1-per-cent  solution  of  sodium  carbonate 
3  drops  of  the  alizarin  solution  be  added.  The  resulting  violet 
colour  is  taken  as  a  standard  of  comparison. 

To  make  the  test,  place  10  cubic  centimetres  of  the  gastric  con- 
tents in  a  test  tube  and  add  3  or  4  drops  of  the  alizarin  solution. 
Run  in  the  soda  solution  until  the  desired  colour  is  obtained.  The 
appearance  of  the  pure  violet  tint  indicates  that  the  free  acids  and 
acid  salts  have  been  neutralized  by  the  alkaline  solution,  and  that 
the  remaining  acidity  of  the  gastric  juice  is  due  to  the  hydrochloric 
acid  which  is  combined  with  the  albuminous  constituents  of  the 
food. 

The  total  acidity  of  the  gastric  juice  has  already  been  ascertained, 
and  from  the  test  just  made  the  proportion  of  the  total  acidity 
due  to  free  acids  and  acid  salts  is  known.  If  this  latter  be  subtracted 
from  the  total  acidity  the  difference  will  be  the  acidity  due  to  the 
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combined  HCl.  For  example,  it  is  found  that  it  requires  5  cnbic 
centimetres  of  the  soda  solution  to  strike  a  violet  colour  in  10  cubic 
centimetres  of  gastric  juice.  It  will  therefore  require  60  cubic  centi- 
metres for  100  cubic  centimetres,  and,  multiplying  the  number  of 
cubic  centimetres  of  soda  solution  by  the  amount  of  HCl  required  to 
neutralize  1  cubic  centimetre  of  the  soda  solution,  it  will  be  found 
that  50  X  0.00365  =  0.1825  per  cent  =  the  amount  of  acidity  (in  terms 
of  HCl)  due  to  free  acids  and  acid  salts.  If,  therefore,  the  total 
acidity  has  been  found  to  be  0.2555  per  cent,  and  from  this  is  sub- 
tracted the  percentage  of  free  acids  and  acid  salts,  one  will  have 
0.2555  —  0.1825  =  0.0730  per  cent  =  combined  hydrochloric  acid. 

Furthermore,  as  the  free  acids  include'  both  the  mineral  (HCl) 
and  organic  acids,  and  the  amount  of  free  hydrochloric  acid  has  been 
determined  to  be  0.1314,  if  the  amount  of  free  HCl  is  added  to  the 
amount  of  combined  hydrochloric  acid  and  the  result  deducted  from 
the  total  acidity,  the  resulting  figures  will  be  equivalent  to  the 
amount  of  organic  (lactic,  acetic,  butyric)  acids  and  acid  salts — i.  e., 
0.0730  +  0.1314  =  0.2044,  and  0.2555  -  0.2044  =  0.0511  =  organic 
acids  and  acid  salts. 

To  recapitulate :   By   titration   the   following   data  have  been 

The  amount  of  free  HCl  =  0.1314  =  A 

The  total  acidity =  0.2556  =  B 

The  amount  of  free  acids 

and  acid  salts =  0.1825  =  C 

From  these  data  can  be  calculated  X  =  the  amount  of  combined 
HCl ;  and  Y  =  the  amount  of  organic  acids  plus  acid  salts,  by  the 
following  formulae : 

B  -  C  =  X  =  combined  HCl. 

B  —  (A  -|-  X)  =  Y  =  organic  acids  and  acid  salts. 

The  factors  of  the  total  acidity  and  their  amounts  are,  therefore, 
in  tabular  form : 

Free  hydrochloric  acid 0.1314  per  cent 

Combined  hydrochloric  acid 0.0730        " 

Organic  acids  plus  acid  salts 0.0511        " 

Total  acidity 0.^555 

To  Determine  the  Presence  of  Acetic  and  Butyric 
Acids. — Take  the  residue  left  by  the  slow  evaporation  of  the  second 
portion  of  the  ethereal  extract  (page  649)  and  dissolve  it  in  about  5 
cubic  centimetres  of  water.  Evaporation  without  heat  is  advisable 
in  order  to  avoid  driving  off  the  volatile  acetic  and  butyric  acids. 
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(1)  Test  tor  Acetic  Acid. — It  may  often  be  rt'coguised  by  its  oilour. 
To  ilcmoii.stratu  its  prfseiice,  tuko  a  portion  of  tlie  watery  solution 
of  the  resiilue  and  exautly  neutralize  it  with  a  little  dilute  sorlium- 
hydrutc  soliiliuu  or  smull  pinclit-s  of  powdered  soditiui  oiirlionate. 
The  exaet  point  at  wfiieli  neiitnilizatiou  is  complete  is  best  ascer- 
tained by  placing  from  time  to  time  one  drop  of  the  fluid  upon  red 
and  another  upon  blue  litmud  paper  until  no  change  of  colour  occurs 
in  either  case.  Add  i  drops  of  a  very  dilute  solution  of  perchloride 
of  iron.     If  acetic  acid  is  present,  a  claret  or  dark-red  colour  results, 

(2)  Test  for  Butyric  Acid.— This  may  be  often  recoginsed  by  its 
rancid  odour,  but  its  presence  may  be  demonstrated  by  adding  to 
tlie  remaining  portion  of  tlie  disHolved  elliereal  reeidue  a  small  frag- 
ment of  calcium  chloride.  If  butyric  acid  iiis  present  it  will  separate 
out  in  small  oily  drops,  which  possess  the  characteristic  strong  odour. 

To  Test  for  Rennin  (Chymosin)  or  its  Zymogen.— Add  :^ 
drops  of  the  tlltered  gastric  juice  to  5  cubic  centimetres  of  milk  and 
keep  it  at  a  temperature  of  37°-40°  C.  If  coagulation  takes  place 
within  10  or  15  minutes,  rennin  is  present.  If  hydrochloric  acid  is 
absent,  rennin  is  usually  also  absent,  but  its  zymogen  (chymosinogen) 
may  be  present.  To  determine  this  point,  add  to  10  onbic  centime- 
tres of  the  slightly  alkaline  gastric  juice  2  or  3  cubic  centimetres  of 
a  1-per-cent  solution  of  calcium  eliloridc  and  keep  the  solution  warm 
as  before.  As  calcium  chloride  i.s  ca]>able  of  changing  the  zymogen 
into  rennin,  the  formation  of  a  coaguliim  proves  the  presence  of  the 
zymogen.  Starch  is  recognised  by  its  blue  reaction  with  iHlute  Lu- 
gol's  solution.  Erytlirodextrin  tvinis  the  solution  a  mufioguny  colour. 
Acbroodextrin  does  lujt  change  iodine  solutions,  but  its  presence  may 
be  inferred  if  the  reactions  for  erytlirode.ictriu  and  maltose  are  posi- 
tive.    Maltose  reiluces  Felding's  solution. 


C.    TO  TEST  THE    MOTOR   POWER   OF  THE   STOMACH 

Probably  the  most  reliable  and  the  simplest  manner  of  ascertain- 
ing the  motor  power  of  the  stomach  is  to  give  a  Leube-Riegel  test 
dinner  (page  (»47),  and  7  hours  afterward  to  wash  out  the  stomac!i 
with  l,i>()0  cubic  centimetres  of  water;  or  the  patient  is  directed  to 
eat  a  hearty  snpper  and  the  stomach  is  washed  out  the  next  morning 
before  breakfast.  If  in  either  case  only  slight  traces  of  food  are 
found  the  motor  power  of  the  stomach  may  be  considered  normal — 
i.  e.,  the  stomach  is  able  to  propel  its  contents  into  the  snuill  intes- 
tine. With  the  Ewald  test  breakfast  the  stoumch  should  !»e  empty  2 
hours  after  the  meal,  In  cases  of  gastric  dilatation  lumps  or  frag- 
ments may  bo  found,  and   the  quantity  of  partially  digested   food 
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removed  may  be  very  large,  and  include  food  taken  not  only  at  the 
test  meal  but  also  during  the  previous  2  or  3  days. 

A  less  reliable  test  consists  in  giving  1  gramme  of  salol  in  cap- 
sules immediately  after  a  meal.  The  patient  is  directed  to  urinate 
at  intervals  of  half  an  hour,  1  hour,  2  hours,  and  24  hours  afterward, 
preserving  each  portion  in  a  separate  vessel.  Each  portion  is  to  be 
tested  for  salicyluric  acid  by  adding  to  the  urine  a  small  quantity  of 
a  solution  of  the  sesquichloride  of  iron,  which  in  the  presence  of  the 
acid  strikes  a  violet  colour.  As  salol  is  decomposed  into  phenol  and 
salicylic  acid  only  in  an  alkaline  fluid,  the  appearance  of  the  violet 
colour  is  evidence  that  it  has  been  passed  from  the  acid  stomach  into 
the  alkaline  intestine.  If  the  motor  power  is  normal  the  reaction 
should  appear  in  about  1  hour.  A  delayed  reaction  shows  a  lack  in 
this  respect,  and  if  it  is  not  obtained  within  24  hours  stenosis  of  the 
pylorus  may  be  predicated.  In  a  similar  manner  the  absorbent  power 
of  the  stomach  may  be  approximately  determined  by  administering 
iodide  of  potash  and  testing  the  saliva  every  10  minutes  until  the 
presence  of  the  iodide  is  detected  by  the  well-known  starch  test. 


D.    THE    MICROSCOPIC    EXAMINATION    OF   THE 
STOMACH    CONTENTS 

Either  vomited  matter  or  the  stomach  contents  obtained  by  the 
tube  may  be  examined.     A  portion  of  the  sediment  after  settling,  or 
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of  the  mutcrial  remaliiiufr  in  tht.-  filler,  i.s  spn-iul  upon  a  slide  and, 
with  or  without  a  cover  glass,  placed  iindiT  iho  microscope.  One 
may  find  (Fig.  258): 
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1.  Pood  Particles. — Fat  drops  are  recognised  by  their  refractility; 
mnscle  fibres  by  their  transverse  striations ;  elastic  tissue  fibres  by 
their  curled  ends  and  double  contour;  starch  granules  by  their  con- 
centric striae,  and,  if  necessary,  their  blue  colour  reaction  when  a 
weak  iodine  solution  is  added;  fatty  acids  by  their  needle-shaped 
crystals.  Vegetable  cells  are  to  be  recognised  only  by  a  previous 
acquaintance. 

2.  Vegetable  Parasites. — The  most  important  are  the  Sardna 
ventriculi,  small  spherical  cells  arranged  in  groups  of  squares  ;  yeast 
fungi  (SaccJiaromyces),  oval  or  round  cells  about  as  large  as  the  aver- 
age leucocyte,  in  bunches  or  chains,  staining  a  deep  brown  with  a 
dilute  iodine  solution;  and  the  Boas-Oppler  bacillus  (found  quite 
constantly  in  cancer  of  the  stomach),  rods  of  unusual  length, 
frequently  joined  by  their  ends,  and  forming  characteristic  long, 
angulated  threads,  stainable  by  methylene  blue  and  other  aniline 
dyes. 

In  order  to  distinguish  the  Boas-Oppler  bacillus  from  a  similar 
organism,  which,  as  indicated  by  its  name,  the  Leptothrix  huccalis, 
may  be  found  in  the  mouth, 
a  drop  or  two  of  Gram's  solu- 
tion should  be  added  to  the 
specimen.  The  Boas-Oppler 
stains  brown  with  the  iodine, 
the  Leptothrix  blue.  Gram's 
solution  consists  of  one  part 
of  iodine,  two  parts  of  potas- 
sium iodide,  and  three  hun- 
dred parts  of  water. 

The  Boas-Oppler  bacillus 
is  found  in  from  75  to  85 
per  cent  of  the  cases  of  car- 
cinoma of  the  stomach  ;  very 
rarely  also  in  non-malignant 
pyloric  obstruction  and  gas- 
trcctasia. 

3.  Morphological  Elements. — Leucocytes,  red  cells  (see  Ilsematem- 
esis,  p.  13"2),  epithelial  and  mucous-gland  cells  may  also  bo  found. 
From  a  diajruostic  point  of  view  the  most  important  discovery  is  that 
of  shreds  or  fragments  of  the  gastric  mucous  membrane  or  of  particles 
of  gastric  tumours.  In  order  to  make  a  satisfactory  examination  of 
such  fragments  it  is  necessary  to  harden,  embed,  and  make  sections 
of  them  in  the  usual  manner.  Unfortunately,  however,  the  informa- 
tion derived  from  such  an  examination  is  not  always  reliable,  as  the 
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tumour  particles  thus  obtiiined  are  often  ro  disintepratod  that  it  is 
ijot  possible  to  Urid  any  oharacteristie  cell  structure  or  iirrangement. 
JIucus  ia  recogtiisublo  niacrosi-opiosilly,  when  present  ili  excess,  by 
its  tendeucy  to  form  a  gticky  layer  at  the  top  of  the  spocimeu.  It 
adheres  to  a  jrhiss  rod  dipped  below  the  surface.  It  is  often  of  impor- 
tance to  determine  tlie  presence  or  absence  of  blood.  If  present  in 
macroscopic  quantities  it  is  readily  appreciated  as  bright  or  dark 
red  or  brown  streaks  and  clots,  or  coffee  grounds.  Microscopical 
amounts,  however,  must  be  determined  by  either  the  Weber-Boas,  or 
the  hiBmin,  tests. 


III.    DlAHNOSTIO    VaI.IE    OF    AX    EXAMINATION    OP    THE    StOMACU 

Contents 

A  word  may  be  said  here  aa  to  the  circumstances  under  wliich  an 
examination  of  the  stomach  contents  becomes  necessary.  The  con- 
traindications to  the  passage  of  the  tube  have  been  stated  elsewhere 
(p,  487).  In  acute  gastric  disorders  an  examination  of  this  kind  ia 
rarely  required;  nor  is  it  in  nervous  affections  and  chronic  diseases 
of  the  stomach,  pnivided  that  a  reasonably  certain  diagnosis  can  be 
made  without  it,  and  that  the  patient  is  improving  under  the  treat- 
ment advised.  If,  however,  the  condition  is  chrotiie,  doubtful,  eind 
docs  not  improve,  an  e.vamiiiation  of  the  stoutach  contents  in  con- 
junction with  a  careful  consideration  of  the  associated  symptoms  is 
always  of  great  value,  and  in  many  instances  indispensable,  for  cor- 
rect diagnosis  and  imijier  therapy. 

Diagnostic  Significance  of  the  Various  Items  of  the 
Examination  of  the  Gastric  Contents. — (I)  Quantity  of  the 
Gastric  Juice.  — The  normal  amount  of  jillrate  to  be  obtained  one 
liour  after  Ewald's  tet^t  breakfast  varies  from  ;;'0  to  60  cubic  centi- 
metres. If  periodic  or  chronic  hypersecretion  (gastrnauccorrhoea)  is 
siis])ected  becausic  of  the  symptoms,  the  stomach  should  be  washed 
out  at  bedtime  and  the  tube  pussed  before  breakfast  on  the  follow- 
ing morning,  no  fluid  or  food  having  Itecn  taken  in  the  meantime. 
If  from  100  to  1,000  cubic  centimetres  of  gastric  juico  are  then 
obtained,  a  diiiguosis  of  hypersecretion  can  be  made.  It  is  usually  a 
ueurosis.  Total  aliscnce  of  the  gastric  juice  (achylia  gastrica)  is 
either  a  neurosis  or,  more  conimuuly,  an  evidence  of  atrophy  of  the 
gastric  mucona  membrane. 

{'i)  Acidity  of  the  Gastric  Juice.— The  normal  total  acidity  varies 
from  40  to  (iO  one  hour  after  Ewuld's  breakfast.  A  high  degree  of 
acidity  (70  to  90)  is  pignificant  of  certain  gastric  neuroses,  and  may 
be  associated  with  hyperaecretion.     Increased  acidity  is  also  found 
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in  gastric  ulecr,  and  in  some  instances  of  dilutation  of  tbe  stomach. 
On  the  other  hand,  a  decreased  acidity  is  a  usiuil  concomitant  of 
gastritis,  either  acute  or  chronic,  and  of  some  neurotic  affections  of 
the  stomach. 

(3)  Presence  and  Amount  of  Free  Hydrochloric  Acid.— For  the 
production  of  hydrochloric  a^-id  the  cells  of  the  gastric  glands  must 
bo  in  gooi  condition,  the  blood  supply  ample  and  of  good  quality, 
and  the  innervation  competent  and  regular.  A  deficiency  in  one  or 
all  of  these  necessary  requirements  will  produce  di.sturbances  in  the 
formation  of  the  acid.  A.side  from  the  digestive  function  of  hydro- 
chloric acid,  it  has  been  proved  that  it  plays  a  not  unimportant  part 
as  a  germicide  and  antiseptic  in  regard  to  some  of  the  bacteria  which 
cause  eitlier  fermentation  or  <li.'^case.  Consequently  the  conditions 
which  diminish  the  secretion  of  hydrochloric  acid  render  the  indi- 
vidual more  vulnerable  to  all  organi.'ims  which  enter  hy  way  of  the 
intestinal  tract,  either  those  which  are  pathogenic  (e.  g.,  fiaciUuK 
typhosus,  cholera  bacillus),  or  those  which  give  rise  to  fermentation 
and  putrefaction  (e.  g.,  the  bacteria  producing  lactic  or  acetic  acid.**). 
Under  normal  circumstances  the  amount  of  free  hydrochloric  acid 
found  one  hour  after  the  regular  test  breakfast  varies  from  0.1  to 
0.3  per  cent  {euchhrhjidna).  lender  pathological  conditions  it  may 
be  increased  {li ij]ii'rrhiiirli ydria),  diminished  {hi/pwkhirfnjdrw),  or 
absent  [nnnrhlorhifdria). 

A  nonmd  secrrlion  of  free  hydrochloric  acid  is  not  inconsistent 
with  subjective  symptoms  of  gastric  disorders,  usujilly  of  the  neurotic 
kind;  but  if  euchlorhydria  is  present,  it  negatives  chronic  gastric 
catarrh.  An  increase  of  the  free  liydrochloric  acid  {more  than  0.2 
per  cent)  is  found  in  gastric  nicer,  or  in  cancer  of  the  stomach  origi- 
nating from  an  old  ulcer.  Ilyporchlorliydria  is  most  commonly  a 
symptom  of  a  neurosis  of  the  stoniaeh.  especially  if  there  is  also  a 
continuous  hypersecretion.  Iliipochhrhijdria  (less  than  0.1  percent) 
indicates  in  gcTieral  some  condition  which  has  destroyed  to  a  notable 
extent  the  secreting  glands  or  cells  of  tlie  gastric  mucous  memlirane. 
Consequently,  although  it  may  be  a  neurosis,  a  diminished  amount 
of  free  hydrochloric  acid  is  often  significant  of  a  more  or  less  chronic 
gastritis,  beginning  cancer,  dilatation,  and,  more  rarely,  of  certain 
cases  of  gastric  ulcer.  The  total  absenre  of  free  hydrochloric  acid  ia 
frequently  indicative  of  a  gastric  neurosis  in  hysteria  and  neuras- 
thenia, is  usual ly  one  of  the  findings  in  the  later  stages  of  chronic 
gastritis  (atrojihie  or  sclerotic  form),  and  is  a  quite  characteristic 
but  not  invariable  symptom  of  gastric  cancer. 

In  the  absence  of  free  hydrochloric  acid  it  is  of  some  importance, 
mainly  with  reference  to  treatment,  to  ascertain  whether  combined 
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hydrochloric  acid  is  present,  and,  if  so,  its  amount.  If  no  combined 
HCl  is  found,  gastric  digestion  is  nil,  the  dietetic  management  must 
correspond,  and  the  prognosis  is  not  good.  Per  contra^  the  presence 
of  combined  HCl  shows  that  gastric  digestion  is  partly  accomplished, 
so  far  as  to  satisfy,  in  a  measure  at  least,  the  chemical  affinities  of  the 
albuminous  foods,  although  not  enough  HCl  is  secreted  to  afford  the 
normal  amount  of  the  free  acid. 

(4)  Pepsin  and  Pepsinogen. — Absence  of  pepsin — i.  e.,  failure  of 
the  artificially  obtained  gastric  juice  to  digest  egg  albumen  without 
the  addition  of  HCl — is  usual  when  free  HCl  is  lacking,  as  the  pres- 
ence of  the  latter  is  required  to  transform  the  pepsinogen  into  pep- 
sin. The  absence  of  pepsinogen— itkilnre  to  digest  after  the  addition 
of  HCl — is  significant  of  a  grave  destruction  of  the  glandular  ele- 
ments of  the  gastric  mucous  membrane,  and  therefore  warrants  a 
diagnosis  of  an  organic  disease — e.  g.,  advanced  chronic  gastritis — 
rather  than  a  neurosis.  Simple  functional  derangements  (nervous 
or  circulatory)  rarely  have  any  influence  on  the  secretion  of  pep- 
sinogen as  compared  to  their  notable  effect  in  causing  marked  varia- 
tions in  the  formation  of  hydrochloric  acid. 

The  presence  or  absence  of  rennin  and  its  zymogen  has  practically 
the  same  bignificance  as  that  of  pepsin  and  its  zymogen. 

(5)  Lactic,  Acetic,  and  Butyric  Acids.— Lat/tc  acid,  except  as 
derived  from  the  action  of  certain  organized  ferments  upon  the 
ingested  food,  or  its  original  presence  therein  (sarco-lactic  acid  of 
meat,  lactic  acid  in  bread),  is  not  a  normal  constituent  of  the  gastric 
juice.  The  amount  contained  in  Ewald's  test  breakfast  is  not  suffi- 
cient to  give  a  reaction  to  the  tests  usually  employed,  but  if  a  possi- 
ble error  from  this  source  is  to  be  guarded  against,  the  Boas  break- 
fast should  be  used.  A  marked  lactic-acid  reaction  is  extremely 
significant,  but  not  absolutely  pathognomonic,  of  gastric  cancer,  since 
it  may  bo  found  also  in  the  stagnation  of  gastric  dilatation  due  to 
non-malignant  disease,  or  when  the  glandular  elements  are  almost 
entirely  destroyed.  The  absence  of  lactic  acid,  however,  does  not 
forbid  the  existence  of  cancer. 

The  presence  of  butyric  acid,  except  when  fats  have  formed  a  por- 
tion of  tlio  nieul,  as  well  as  of  acetic  acid,  except  when  alcohol,  from 
which  acetic  acid  may  be  formed  by  fermentation,  has  been  ingested, 
has  essentially  the  same  diagnostic  significance  as  that  of  lactic  acid. 

(G)  Mucus. — The  persistent  finding  of  considerable  quantities  of 
mucus  in  the  gastric  contents  obtained  by  the  rube  is  good  proof  of 
the  existence  of  a  form  of  chronic  gastritis  which  is  characterized 
by  an  excessive  formation  of  this  substance.  Vomiting  of  mucus 
unmixed  with  food  will  exclude  gastric  dilatation,  and,  if  the  clinical 
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symptoms  of  gastritis  are  absent  and  it  occurs  especially  in  neuras- 
thenic women,  is  doubtless  akin  to  the  neurosis  improperly  termed 
membranous  enteritis. 

The  Results  of  an  Examination  of  the  Qastric  Con- 
tents in  Special  Diseases  or  Conditions.— It  should  be  clearly 
understood  that  a  diagnosis  can  not  be  based  solely  upon  an  exami- 
nation of  the  stomach  contents,  as  in  a  certain  proportion  of  cases 
abnormal  findings  may  coexist  with  an  absence  of  other  symptoms. 
Every  evidence  of  disease,  both  subjective  and  objective,  is  to  be 
taken  into  consideration  before  arriving  at  a  definite  conclusion. 
For  the  sake  of  comparison,  in  outlining  the  following  groupings  of 
the  results  the  normal  findings  are  first  stated.  The  statements  with 
reference  to  lactic  acid  apply  especially  to  Boas's  breakfast. 

(1)  Normal  Findings. — The  reaction  is  acid ;  free  hydrochloric 
acid  present  in  proportion  of  0.1  to  0.3  per  cent ;  total  acidity,  40  to 
60;  ferments  (pepsin,  rennin)  present;  lactic,  acetic,  and  butyric 
acids  abseni ;  little,  if  any,  mucus,  and  only  traces  of  food. 

(2)  Gastric  Ulcer. — Total  acidity  usually  increased ;  free  hydro- 
chloric acid  usually  increased ;  ferments  present ;  lactic,  acetic,  and 
butyric  acids  absent ;  frequently  contains  blood  pigment. 

(3)  Cancer  of  the  Stomach. — Total  acidity  variable ;  free  hydro- 
chloric acid  greatly  diminished  or  absent,  unless  thr  growth  has  as  a 
basis  an  old  gastric  ulcer ;  ferments  not  infrequently  absent ;  lactic, 
acetic,  and  butyric  acids  present  in  quantity  after  Boas's  breakfast ; 
mucus,  coffee-ground  material,  stagnant  food,  Boas-Oppler  bacillus. 

(4)  Dilatation  of  the  Stomach  not  caused  by  Malignant  Pyloric 
Stenosis. — Total  acidity  normal  or  increased  ;  free  hydrochloric  acid 
sometimes  diminished,  more  commonly  increased ;  ferments  present ; 
lactic,  acetic,  and  butyric  acids  absent  after  Boas's,  present  after 
Ewald's,  breakfast ;  decomposed  and  undigested  food,  yeast  fungi, 
and  bacteria. 

(5)  Acute  Gastritis. — Total  acidity  decreased ;  free  hydrochloric 
acid  absent;  ferments  diminished;  lactic,  acetic,  and  butyric  acids 
usually  absent ;  mucus,  partly  digested  food  particles,  some  red 
blood  cells,  fluid  tinged  green  (bile  pigment). 

(6)  Chronic  Gastritis. — Total  acidity  diminished  (in  atrophic 
form  reaction  neutral  or  alkaline) ;  free  hydrochloric  acid  diminished 
or  absent,  and  in  the  atrophic  form  absent;  lactic,  acetic,  and  butyric 
acids  absent  after  Boas's  breakfast ;  ferments  present  (in  atrophic 
form  absent) ;  partly  digested  food  present  (in  the  atrophic  form  no 
evidence  of  digestion) ;  much  mucus  indicates  the  so-called  "  mucous 
gastritis";  shreds  of  mucous  membrane  (erosions)  present  except  in 
atrophic  form. 
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(7)  Hijpervhlorhydria.  -Total  aridity,  70  to  140 ;  freo hydrochloric 
acid  much  increased;  ferments  iiornuil  or  increased;  diagnosis  not 
to  be  made  unless  the  hyperacidity  is  persistent. 

(8)  Hifpentefrftion,  Perimiir  ((liistroxtjnsis)  or  flironic. — Pros- 
enee  of  100  to  l.Onij  cubie  cuiitimetres  of  gastric  juice  in  the  fasting 
stonmeh,  continuously  or  periodically. 

(ft)  A'hifliti  (hixtrica. — Total  acidity  low,  may  he  neutral ;  no 
liydrucMuric  acid;  no  ferments;  {i:ustric  juice  practically  absent. 
While  tlie  condition  usually  .signiHes  the  presence  of  one  of  the  dis- 
eases causing  anachlorliydriii,  it  may  be  a  neurosis. 


SECTION  XLI 
MICROSCOPICAL   EXAMINATION   OF   THE  F^CES 

The  gross  characters  of  the  fsece^  have  been  previously  described 
(p.  142).  The  microscopical  examination  involves  a  search  for  food 
particle.'!,  morphological  elements,  crystals,  and  parasites  (animal 
or  vegetable).  The  osniic  unpleusantness  of  the  invest i^^ation  may 
be  lessened  by  putting  tlie  stool  in  a  glass  jar  or  deep  dish  and  over- 
layijig  it  with  etljer,  turpentine,  or  carbolic-acid  solution;  or  adding 
some  4-per-ccnt  solution  of  formalin. 

After  undergi>ing  a  naked-eye  inspection  any  Bnspicious  particle 
or  portion  should  be  placed  u[>on  a  slide;  by  means  of  forceps  if  the 
stool  is  solid,  or  a  pipetio  if  fluid.  If  solid,  a  little  nonuat  (0.0-per- 
cent) salt  solution  may  be  added  and  a  cover  glass  put  on.  In  search- 
ing for  the  aniufha  the  slide  must  be  vvurnicd,  or,  better,  a  warm  stage 
employed.     Use  a  J-inch  lens,  with  a  miiitnium  illtuniriiition. 

Food,  Morphological  ElementB,  and  Crystals.— Particles 
oi  fomi  may  be  found  as  described  in  the  microscopical  e.^amination 
of  the  stomach  contents  (page  654).  The  appearance  of  indigestible 
or  imperfectly  masticated  food  remnants  may  be  disregarded,  but  the 
persistent  Huding  of  particles  of  meat  and  of  tlie  starcliy  vegetables 
must  exi:ito  suspicion  of  grave  changes  in  tlie  functional  or  secretory 
powers  of  the  stomach  or  intestines  or  both.  Meat  fibres  may  be 
changed  beyond  recognition,  aa  in  Fig.  2)50 ;  and  in  any  case  rarely 
show  well-marked  striations.  More  commonly  they  appear  as  oval 
yellowish,  translucent  masses,  with  a  high  degree  of  refractility. 

In  normal  faeces,  starch  granules,  recognisable  as  sucli  by  the 
microscope,  do  not  appear  unless  uncooked  starch  has  been  eaten,  or 
they  form  a  ]):irt  of  a  mass  of  a  starchy  vegetable,  or  a  starch  dusting- 
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powder  has  beeu  used  jibout  the  anus.  To  identify  partly  digested 
gruins  of  stitruli  it  is  npcessary  to  trefit  the  spccimpii  with  (ininrs 
fiohition,  wherehy  starchy  masses  will  be  stained  a  bluish  colour. 
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Cri/s(ah\ — Chareot^LeydeQ,  fatty,  triple  phosphates,  cholesterin, 
and  hfemutoidiii — may  be  found.  With  one  e.\ception  tliey  possess 
little  pathological  significance.  Leichtcnstern,  quoted  by  Boas,  as- 
serts that  the  continued  presence  of  tlie  Charcot-Leyden  crystals 
(Fig.  255,  page  C41 )  points  almost  certainly  to  intestitml  helminthiasis. 
If  after  treatment  for  t(pnia,  with  expulsion  of  the  parasite,  tlie  crys- 
tals persist,  it  points  to  retention  of  the  head. 

The  morphological  elenii'iits  foutid  in  the  fseces  comprise  leuco- 
cytes or  pus  cells,  red  corpuscles,  uiul  epithelial  ct-lls.  Tlio  presence 
of  a  considerable  number  of  leucocyteft  is  significant  of  a  more  or  less 
severe  inflammation  of  the  intestinal  mucosa  ;  hirge  amounts  of  pus 
occur  in  dysentery,  or  when  an  abscess  ha.s  perforated  the  intestine. 
Bed  rnrjiuscles,  recognisable  as  such,  are  found  only  when  the  hem- 
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orrhagc-proilufing  process  (e.  g.,  ulceration)  ia  situated  in  the  colon 
or  rectum.  If  the  blood  has  come  from  the  small  intestine  the  red 
cells  are  altiTed  and  represented  by  amorphous  brownish-red  masses 
of  ha?m!ituidm,  or  crystals  of  tlie  latter.  Epilhvliiil  celh,  if  found 
in  large  quantities,  often  embedded  in  mucus,  are  indicative  of  a 


Fio.  2iJl. — Ovu  of  cufozon.  X  KM  (lifter  llelliT.J.  A.  (»xyari»  vcniilculoris  ;  B,  asenri-t  luiiiliri- 
vuUlf«;  1'.  Irioljow|ilimlu«  JiK|wr;  u,  ttfnin  Holiuni;  c.  tii-uiu  iiiciUovuiielliiUt;  r,  botlirii>- 
t'cphiilua  lutivt;  o,  dintoiun  hvpativum;  u,  distoiun  Ittiivvolutuiii.    $w  a.U>)  Fig.  24,  p.  1&0. 

catiirrlial  cniidttion  of  some  portion  of  the  intestinal  mucosa.  Micro- 
scopic piirlick'3  of  mucusi  coloured  with  bile  if  the  catarrhal  process 
is  seated  in  the  upper  portion  of  the  small  intestine,  are  found  in 
similar  conditions. 

Parasites,  Animal  and  Vegetable.— Of  the  many  varieties 
of  living  organisms  found  in  the  intestine  the  following  are  patho- 
genic, and  tlu'ryforc  of  cliiiii.iil  importance: 
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(a)  Animal  Organisms.— (l)  Vermes  or  Wortns. — The  adult  vermes 
have  already  been  described  in  connection  with  the  naked-eye  in- 
spection of  the  faeces  (page  149).  In  the  event  of  the  non-discovery 
of  the  full-grown  organisms  the  search  for  and  finding  of  their  ova 
in  a  suspected  case  is  of  importance.  In  Fig.  261  the  ova  of  the 
worms  most  likely  to  be  encountered  are  shown  with  sufficient  dis- 
tinctness for  purposes  of  identification. 

(2)  Protozoa. — The  most  important  representative  of  the  pro- 
tozoa found  in  the  faeces  is  the  Amoeba  coli  (or  dysenteriw).  This  is 
a  motile  unicellular  organism  varying  from  10  /t  to  25  /*  in  diameter. 
Its  outer  zone  or  ectosarc  is  clear  and  homogeneous ;  the  endosarc 

or  interior  portion  is  granular, 
containing  a  nucleus  of  vari- 
able distinctness,  and  one  or 
more  rather  striking  vacuoles. 
"When  active,  the  contour  is 
irregular,  because  of  the  pro- 
trusion of  pseudopodia  com- 
posed mainly  of  the  translu- 
cent ectosarc.  At  rest,  the 
outline  is  circular  or  ovoid 
(Fig.  202).  AVhen  searching 
for  the  Amoeba  coli  special  at- 
tention should  be  given  to  the 
small  masses  of  mucus  in  the 
stool.  When  found  in  the 
fit'cos  they  tiro  u.snally  at  rest, 
and  are  to  be  recognised  by 
tlioir  light  grocnisli  tint  and 
marked  refractility.  A  warm  stage  facilitates  tlicir  recognition.  In 
dried  cover-slip  films  they  may  be  stained  with  methylene  blue. 

This  organism  is  the  cause  of  the  ama'bic  dysentery  of  the  tropics, 
and  the  liver  al)scoss  M'hich  may  complicate  the  disease. 

The  Plasmodium  malar  ice  has  been  found  in  tiie  red  corpuscles  con- 
tained in  the  stools  from  a  case  of  chronic  malarial  colitis  (Simo.n). 

{b)  Vegetable  Organisms.— Of  these,  the  most  iini)ortant  are  the 
Comma  bacillus,  the  Barillas  fi/phosus,  the  Barillas  coli  communis, 
Bacillus  dysenteriw  (Shksa),  and  tlie  Bacillus  tuberculosis.  Their 
sure  recognition,  with  the  exception  of  the  last  mentioned,  requires 
the  resources  of  the  bacteriological  expert. 

(1)  Comma  bacillus.— This  is  a  curved,  rod-shaped,  mobile  organ- 
ism, shorter  and  thicker  than  the  tubercle  bacillus.  It  is  the  specific 
cause  of  Asiatic  cholera. 


Fio.  262. — a.  Amoeba  dysentcriir  fixed  and  stained 
(Couiicilmjin  I ;  4,  iiiiiuelia  dy.->ciileriie  in  stools 
(at^er  Lr.seli,  Vircliow's  .Vrcljiv,  I5d.  ti.'ii. 
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{'■i)  Typhoid  baciUns  (EaE«Tu).— This  is  a  flagellated  motile  rod 
with  rounded  euds,  about  half  the  diameter  of  a  red  blood  corpuscle. 

(3)  Bacilliis  coll  foimnimi.*. — This  organism,  which  floacly  resem- 
bles Eberth's  bacillus  of  typhoid  h'Mi'r,  is  euiislanily  jirt'sent  iu  uor- 
nial  fiecL's.  It  may  become  pathogeniu  aud  fiiuse  suppurative  in- 
Eammatiou — e.g.,  cystitis,  appeudicitis,  uiid  perforaLiou  peritonitis, 
pyelitis,  and  iuihimmation  ol  thu  gull  bhuMer. 

(i)  Bacillus  tuberculosis.— This  may  be  demonstrated  in  tlie 
fffifes  by  making  and  staining  cover-slip  films  as  directed  for  the 
sputum  (piiiro  114<J).  When  found  they  are  not  ta  he  eousidored  in- 
dicative of  intestinal  tuberculosis  unless  the  clinical  symjitonis  of  the 
latter  are  present,  as  they  may  origiiiatc  from  swallowed  sjuitum. 

(5)  Baeilhts  di/senieriw. — This,  like  the  other  bacilli  of  the  colon 
group,  is  a  short  rod  with  rounded  ends.  It  has  active  motion,  but 
not  locomotion ;  responds  to  the  basic  stains,  and  is  decolourized  by 
(Oram's  method.  Two  forms,  the  Asiatic  (s^kkja)  and  the  American 
(IIakkis),  are  recognised  by  their  reaction,  the  latter  tiin.iiig  litmus 
miiuuite  red  (Sijuis).  It  agglutiuates  with  blood  from  cases  of  dysen- 
tery in  the  manner  of  the  VVidal  reaction. 


SECTION    XLiI 

DIALJNOSTIC    INFERENCES   TO    BE    DRAWN 
RESULTS   OF   URIXALYSlS 


FROM   TUE 


In  view  of  the  abundant  supply  of  excellent  special  treatises, 
both  large  and  fimali,  which  deal  with  the  fichnir  of  urinalysis,  it  has 
seemed  a  work  of  super^Togation  to  cumber  this  work  with  neces- 
sarily abbreviated  descriptions  of  the  large  number  of  extant  meth- 
ods. This  section  therefore  deals  with  the  diagnostic  significance  of 
tlie  various  tiniliiiga  uf  the  urinalysis. 

The  physical  examination  of  the  kidney  has  been  previously 
described  (page  SOS)  ;  so  also  have  certain  symptoms  relating  to  the 
genito-urinary  system  (page  1.50). 

I.    EVIDENCE    DERIVED    FROM    A    PHYSICAL 
EXAMINATION    OF   THE    URINE 

(1)  Quantity  of  the  Urine.— The  amount  of  urine  excreted 
in  24:  hours  varies  cunsiLlerably  under  nonnal  eircnm.-^tances.  The 
average  total  quantity  is  stated  variously  by  different  writers,  the 
discrepancy  depending  largely  upon  the  country  in  which  their 
observations  were  made.     For  the  United  States  we  may  accept  as 
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normul  1,:2()0  cubic  centimetres  (40  oz.)  for  the  adult  man,  and 
1,000  cubic  centimetres  (;}:]  oz.)  for  tlio  adult  woman.  In  cltildron 
between  'i  and  I'i  Vi-ara  of  ago  the  number  of  ounces  is  approsi- 
mately  equal  to  double  the  years  of  the  child's  age. 

The  total  daily  excretion  is  physiologically  increased  in  cold 
weather  and  by  the  taking  of  large  amount!*  of  Hnid  ;  it  is  decreased 
in  hot  weather,  by  free  perspiration,  and  by  a  diminished  consump- 
tion of  fluids.  With  reference  to  diurnal  variation.^,  it  may  be  re- 
membered that  from  3  to  4  times  as  much  urine  is  pa.<Bed  during 
the  day  as  din-intf  the  night. 

An  amount  less  than  5U0  cubic  centimetres  (17  oz.)  or  more 
than  :},000  cubic  centimetres  (99  oz.),  if  persistent,  may  be  con- 
cidered  to  be  pathologieal  ;  but  tlie  occasional  finding  of  sucli  quan- 
tities does  nr»t  necessarily  imply  an  abnormal  fOTulition. 

(ii)  Increased  ftuantity. — Polyuria  may  signify  diabetes  (mellitua 
or  insipidus)  in  wliieli  2.5,000  cubic  centimetres  (835  a?..),  or  even 
more,  have  been  passed;  and  chronic  interstitial  nephritis  ('i,000  to 
4,0U0  cubio  centimetres,  t!G  to  1^2  oz.  or  more).  Amyloid  disease 
of  the  kidney  is  attended  with  an  increased  excretion  of  urine. 
Polyuria  also  occurs  during  the  resorption  of  large  effusions 
(pleural,  peritoneal,  pericardial,  anasarcous) ;  as  a  symptom  of  cer- 
tain functional  diseases  of  the  nervous  system,  notably  hysteria 
and  neurasthenia,  epilepsy,  chorea,  or  migraine;  and,  usually  as  a 
favourable  sign,  during  the  defervescence  vf  amite  fevers.  A  per- 
sistent polyuria  ia  seen  in  some  organic  diseases  of  the  nervous 
system,  as  in  certain  eases  of  cerebellar,  bulbar,  and  spinal  tumour.s, 
meningitis,  and  lonmiotor  ataxia.  An  excessive  flow  of  uriue  nuiy 
in  rare  instances  be  a  part  of  the  condition  termed  phoaphatic  dia- 
betes (sec  i^ho^phates), 

(li)  Diminished  Quantity.— Oliguria  is  one  of  the  evidences  of  a 
low  blood  pressure,  and  is  consequently  met  with  in  ca.ses  of  broken 
compensation  due  to  valvular  disease,  or  in  weak  heart  dependent 
upon  degeneration  of  the  cardiac  muscle  occurring  as  a  resiilt  of 
long-continued  fevers  or  wasting  disease.  In  all  fevers  tlie  urine  is 
usually  scanty.  A  diminution  is  also  seen  in  acute  and  chronic 
parenchymatous  nephritis.  Interference  with  the  return  venous 
circulation  of  the  kidney — i.  e.,  an  increase  of  the  renal  intravenous 
pressure — produces  oliguria,  as  in  pressure  from  ascites  or  abdominal 
tumours,  or  a  damming  back  of  Ibe  l>lood  by  thrombosis  of  the 
inferior  cava  or  renal  vein.  So  also  does  the  loss  of  a  large  amount 
of  fluid  from  tlie  body,  as  in  cases  of  severe  diarrhoea,  cholera,  per- 
eistent  vomiting,  or  large  hemorrhages.  A  calculus  lodged  in  the 
nreter,  or  a  tumour  pressing  upon  the  latter,  may  account  for  an 
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oliguria.    Scanty  urine  finally  may  be  a  symptom  of  hysteria,  mel- 
ancholia, and  lead-poisoning. 

Complete  suppression  of  urine  (Anuria,  q.  v.)  has  been  described 
elsewhere. 

(2)  Coloxir  of  the  Urine. — Normally  the  urine  varies  from  a 
light  yellow  to  a  brownish  red.  The  more  acid  the  urine  and  the 
greater  its  specific  gravity  the  more  highly  coloured  it  is,  with  the 
exception  of  diabetic  urine,  in  which  the  colour  is  light  and  the 
specific  gravity  high. 

(ffl)  Pale  f-Ttwc— This  usually  indicates  an  excess  of  water,  and 
is  found  in  the  various  conditions  enumerated  as  causing  polyuria. 
Its  presence  contraindicates  high  fever. 

{b)  Greenish-yellow  or  Yellowish-broton  Urine. — Usually  indicates 
the  presence  of  bile  (see  Choluria),  but  may  be  due  to  the  ingestion 
of  santonin,  salol,  carbolic  acid,  guaiacol,  naphthaline,  or  resorcin. 

(e)  Red,  Orange-coloured,  Reddish-brown,  Smoky,  or  Brownish- 
black  Uri7ie. — Generally  caused  by  the  presence  of  blood  or  its  deriv- 
atives (see  Haematnria).  Black  urine  (containing  melanin)  is,  in  rare 
instances,  due  to  the  existence  of  melanotic  cancer  in  some  part  of 
the  body.  The  administration  of  senna,  rhubarb,  and  chrysophanic 
acid  may  colour  the  urine  orange  or  brown.  A  port-wine  colour  may 
signify  the  existence  of  haematoporphyrinuria  (q.  v.). 

(d)  Milky  Urine. — Is  seen  as  an  evidence  of  chyluria,  or  lipuria, 
or  is  in  some  cases  due  to  the  presence  of  pus. 

((')  lihie  Urine. — May  be  due  to  the  presence  of  indigo  formed 
from  an  excess  of  urinary  iudican  (q.  v.),  or  occur  as  a  result  of  the 
administration  of  methylene  blue,  or  sweets  coloured  with  it. 

(/)  Urines  which  Darken  on  Standing.— May  indicate  the  pres- 
ence of  alkapton  or  related  oxyacids;  or  melanin  (melanotic  cancer) ; 
or  the  ingestion  of  carbolic  and  salicylic  aeids,  salol,  and  pyrocatechin. 
An  iridescent  brittle  film  composed  of  calcium  phosphate  may  form 
on  the  surface  of  standing  urine  if  tbe  latter  is  alkaline.  It  has  no 
clinical  significance. 

(3)  Odour  of  the  Urine. — The  normal  odour  of  the  urine  is 
variously  described  as  aromatic,  or  resembling  that  of  bouillon.  A 
so-called  "  urinous  "  or  ammoniacal  odour  is  indicative  of  decomposi- 
tion. Tlie  taking  of  asparagus,  onions,  santonin,  or  cubebs  will 
impart  characteristic  odours.  Turpentine  affords  an  odour  of  vio- 
lets ;  in  diabetes  it  resembles  new-mown  hay ;  in  acetonuria,  over- 
ripe apples  ;  and  a  faecal  odour  may  be  due  to  a  fistulous  communi- 
cation between  the  intestinal  and  urinary  tracts. 

(4)  Consistence  of  the  Urine. — Normally  it  is  aqueous  and 
very  slightly  viscid.    The  presence  of  large  amounts  of  bile,  albumin. 
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sagar,  pus,  blood,  or  blood  plasma  (fibrinuria)  renders  it  more  or  less 
yiscid,  so  that  the  froth  formed  upon  shaking  may  remain  for  an 
unusually  long  time,  and  the  urine  is  filtered  with  difficulty. 

(5)  Specific  Gravity  of  the  Urine. — Normally  the  density 
of  the  urine  varies  between  1.015  and  1.026.  The  specific  gravity 
depends  upon  the  relative  amount  of  the  fluid  and  the  solids  con- 
tained in  solution  (not  in  suspension).  It  may  under  normal  circum- 
stances temporarily  rise  above  or  descend  below  these  limits,  depend- 
ing for  the  most  part  on  the  amount  of  fluid  ingested  or  which  passes 
off  as  perspiration.  Pathologically,  as  a  general  rule  with  several 
exceptions,  an  increase  in  the  total  amount  of  urine  is  accom- 
panied by  a  lowered  specific  gravity,  while  in  oliguria  the  density 
is  increased. 

Polyuria  of  a  persistent  type,  with  a  low  specific  gravity,  is  signifi- 
cant of  chronic  interstitial  nephritis  or  diabetes  insipidus ;  with  a 
high  specific  gravity  (1.030  to  1.045),  of  diabetes  mellitus.  Oliguria 
with  a  low  specific  gravity  may  be  present  in  cases  where  defective 
elimination  of  solids  is  conjoined  with  a  weak  heart,  as  in  many 
chronic  diseases  or  grave  acute  ailments. 

(6)  Total  Urinary  Solids. — If  the  last  two  figures  of  the 
specific  gravity  of  the  collected  and  mixed  urine  of  24  hours 
are  multiplied  by  the  coefficient  2.33,  the  result  is  the  number  of 
grammes  of  solids  in  1,000  cubic  centimetres  of  urine.  Thus,  if 
the  specific  gravity  is  1.022  and  the  amount  passed  is  1,200  cubic 
centimetres,  22  X  2.33  =  51.2  grammes  to  1.000  cubic  centimetres,  or 
5.1  per  cent.  Two  hundred  cubic  centimetres  will  therefore  contain 
2  X  5.1  =  10.2  grammes,  which  added  to  51.2  gives  a  total  output  of 
61.4  grammes. 

Another  method  is :  Multiply  the  last  two  figures  of  the  specific 
gravity  by  the  number  of  ounces  voided  in  24  hours  and  the 
product  by  1.1 ;  e.  g.,  if  the  total  amount  is  40  oz.,  and  the  specific 
gravity  is  1,022,  then  40  x  22  x  1.1  =  968  grains  (about  2  oz.). 

The  normal  average  daily  amount  of  solids  in  the  urine  varies 
from  60  to  70  grammes  (1.8  to  'i:i  oz.).  A  notable  diminution  in 
this  amount  is  significant  of  a  corresponding  degree  of  renal  in- 
sufficiency. The  cause  of  the  insufficiency  must  be  determined 
by  a  consideration  of  the  associated  signs  and  symptoms  which 
may  indicate  that  the  kidneys  themselves  are  diseased,  or  that  their 
eliminative  power  is  lessened  as  a  remote  or  indirect  result  of  disease 
elsewhere. 

The  following  table  (constructed  after  Etheridge)  presents  the 
minimum  amounts  of  total  urinary  solids  which  can  be  considered 
as  normal  with  reference  to  the  weight  of  the  individual : 
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Wrijjht.  Miiiiinuiii  urinnry  solids. 

yu  iKmiuls 500  grains. 

100      *'  570       " 

110       "  ()4U       " 

120       "         710       " 

130       "  780       " 

UO       "  850      " 

150      "  920      " 

too       "  900       " 

170       " I,0G0       " 

180       "  1,100      " 


Dyspepsias,  neuralgias,  nervous  irritabilitj',  bronchitis,  headaches, 
insomnia,  and  backache  have  been  referred  to  a  deficient  elimination 
of  iiriiiarv  solids,  ifilhout  existing  nephritis, 

(7)  Urinary  Deposits  {MncroKco/n'c). — The  formation  of  u 
deposit,  visible  to  the  unaided  eye,  in  the  urine  when  the  latter  is 
allowed  to  stand,  depends  more  upon  the  reaction  of  the  fluid  than 
upon  the  amount  of  tlie  coutained  ingredients.  Consoqueutlj  the 
existence  of  a  more  or  less  abuinhiiit  sediment  composed  of  a  certain 
Hubstauee  does  not  argue  the  presence  of  that  substance  in  abnormal 
quiintity — a  question  to  be  settled  only  by  chemica!  analysis. 

A  dejMjsit  of  "ciiyenne  pepper  "  gniiu.s,  brick-red  in  colour,  con- 
sists of  uric  acid,  and  may  or  may  not  indicate  an  increased  elimina- 
tion of  the  acid.  Its  occurrence  is  mainly  indicative  of  a  very  acid 
or  scanty  and  loneentnited  urine,  such  as  occurs  in  fever,  gastric 
disorders,  wasting  diseases,  and  lithrenuc  conditions.  If  actual  con- 
cretions (uric  acid  sand  or  gravel)  are  found,  their  presence  may 
serve  to  clear  up  the  nature  of  attacks  of  puin  previously  suspected 
to  be  of  renal  origin.  The  very  common  brick-dust  sediment  is  com- 
posed of  amorphous  urates.  It  occurs,  especially  in  cold  weather, 
under  the  same  circumstunces  as  uric-acid  deposits.  An  abundant 
white  deposit  of  phosphates,  rescntbliug  pus,  may  be  found  m  neu- 
tral or  alkaline  urines,  and  when  jiersiatent  is  usually  associated  with 
neurrtatlieiiiu  and  debility. 

It  is  perha])8  regrettable  that  there  are  no  accepted  terms  to 
express  the  clinical  conditions,  sometimes  well  characterized,  in 
whicli  there  is  a  persistent  naked-eye  deposit  of  certain  substances 
(urates,  phosphates),  while  the  total  output,  as  ascertained  by  chem« 
iciil  oxamitiution,  may  or  may  not  be  increased  or  diminished.  Even 
some  of  the  systematic  writers  upon  urinalysis,  after  giving  warning 
not  to  mistake  a  deposit  for  an  excess,  fall  into  the  very  error  against 
which  they  have  cautioned  their  readers. 
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(8)  Pneumaturia. — In  riire  instances,  in  connection  with  evi- 
dences of  fystitis,  gas  niiiy  be  passed  at  tlie  end  of  niii-turition,  with 
or  without  an  audihle  sonnd.  If  air  has  not  been  introduced  into 
the  bladder  during  iiistrumentiitiou  (eyatoseopic  examination,  irrigii- 
tion  of  the  bladder,  etc.),  it  is  due  either  to  a  fistulous  eommuniea- 
tioii  between  the  bladder  and  gome  portion  of  tlie  intestine,  or  to 
the  presence  of  gas-forming  organisms  which  have  entered  or  been 
curried  into  the  viscus.  The  yeast  fungus,  the  Baeiilua  cnli  com- 
munis, and  the  tiarillni^  nfirogeiu^x  capsidahtx  liave  been  isolated,  and 
in  most  cases  glycosuria  is  present.  If  it  is  suspected  that  rlie  Itlatl- 
dercontaitiH  air,  the  suspicion  may  be  confirmed  by  passing  a  cathe- 
ter and  keeping  its  end  under  water,  or  by  desiring  the  patient  to 
urinate  in  a  batli. 


11.    EVIDENCE    FROM    THE    CHEMICAL    EXAMINATION 
OF   THE    URINE 

(1)  Reaction  of  the  Urine.— («)  Acidity.— Normally  the  reac- 
tion of  the  colle<-ted  urine-of  *24  hours  is  acid.  An  excessively  acid 
reaction  is  found  in  the  majority  of  scanty  urines,  particularly  tlie 
concentrated  urine  of  acute  rheumatic  fever  and  acute  febrile  dis- 
eases in  general.  It  is  also  observed  in  lithaeniia,  gout,  diabcte.s, 
scurvy,  leucaemia,  and  chronic  nephritis.  A  persistent  high  acidity 
id  suggestive  of  possible  renal  lithiasis. 

(i)  Alkalinity. — If  the  diet  is  purely  vegetable  the  reaction  may 
be  alkaline.  It  is  also  temporarily  alkaline  after  the  ingestion  of  a 
large  meal  of  any  kind  of  food.  If  the  urine  is  alkaline  when  voider!, 
and  the  alkalinity  is  due  to  the  presence  of  tirnmimiu,  it  may  be  in- 
ferred that  cystitis  exists.  If  the  urine  is  alkaline  when  voided,  but 
the  reaction  is  due  to  a  fixed  alkali,  it  may  be  due  to  the  ingestion 
of  organic  acid  salts,  aujEmia,  certain  neurasthenic  or  debilitated 
conditions,  and  prolonged  vomiting. 

(2)  Chlorides. — The  normal  average  daily  excretion  of  chlo- 
rides amounts  to  12  grammes,  but  varies  physiologically  from  10  to 
15  grammes,  tlic  variations  depending  mainly  on  the  amount  ingested 
as  a  part  of  the  food.  If  rjuantities  between  tIu^.'<o  limits  are  found 
it  may  be  safely  inferred  that  the  appetite  and  digestion  are  not 
impaired  to  any  notable  extent, 

(rt)  Increased  Chlorides — A  persistent  increase  in  the  ehloiidea 
(15  to  30  grammes)  is  extremely  suggestive  of  diabetes  insipidus. 
An  increase  occurs  also  in  the  early  stage  of  general  paresis;  in  pru- 
rigo; (luring  convalescence  from  certain  acute  fevers,  especially  the 
third  day  of  convalescence  from  acute  lobar  pneumonia;  daring  the 
post-convulsive  stage  of  epilepsy;  and  during  the  rapid  absorption 
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of  large  effusions.  In  the  latter  case  it  is  a  faTOurable  prognostic 
sign. 

{b)  Diminished  or  Absent  GMorides.— In  cases  of  inanition  or 
starvation  the  excretion  of  chlorides  will  diminish  or  almost  cease, 
the  sodium  chloride,  which  constitutes  the  great  bulk  of  the  chlo- 
rides, being  retained  in  the  body  fluids  so  as  to  preserve  very  nearly 
its  normal  proportion  in  the  latter.  Pathologically  the  chlorides  are 
diminished  in  all  fevers  except  in  intermittent  malarial  fever,  which 
shows  no  diminution  or  only  a  relatively  slight  decrease.  The  most 
striking  instance  of  a  great  decrease,  or  even  a  total  disappearance,  of 
the  chlorides  is  witnessed  in  acute  lobar  pneumonia,  a  symptom 
which  may  be  of  great  value  in  the  differential  diagnosis  of  this 
form  of  pneumonia  from  pleurisy  and  empyema.  The  acute  fevers 
presenting  a  decrease,  but  not  to  such  a  marked  degree  as  in  pneu- 
monia, are  typhus  fever,  rheumatic  fever,  scarlet  fever,  small-pox, 
recurring  fever,  and  acute  yellow  atrophy  of  the  liver.  The  excre- 
tion of  only  0.05  gramme  of  chlorides  in  24  hours  indicates  a  very 
severe  form  of  disease.  The  chlorides  are  also  diminished  in  vary- 
ing degrees  in  excessive  diarrhoea,  anaemia,  rachitis,  chronic  plnm- 
bism,  chorea,  melancholia  (decrease  marked),  gastric  cancer,  hyper- 
chlorhydria  and  hypersecretion  associated  with  gastric  ulcer  (chlo- 
rides may  disappear),  in  most  cases  of  albuminuria,  and  in  large 
effusions. 

(3)  Phosphates. — Under  normal  circumstances  the  daily  elimi- 
nation of  phosphoric  acid  varies  from  2  to  3  grammes  (30  to  45 
grains).  The  acid  is  excreted  in  combination  as  alkaline  and  earthy 
phosphates,  the  alkaline  salts  predominating.  It  is  derived  mainly 
from  the  food,  partly  from  the  decomposition  of  lecithin  and  nuclein. 

(a)  Decreased  Phosphates. — A  diminution  in  the  excretion  of 
phosphates  is  customary  in  typhus,  typhoid,  and  intermittent  mala- 
rial fevers,  in  pulmonary  tuberculosis  with  high  temperature,  and 
acute  febrile  diseases  in  general,  although  there  are  some  unex- 
plained exceptions  to  this  statement.  A  decreased  elimination  has 
also  been  noted  in  the  various  forms  of  nephritis,  acute  and  chronic 
rheumatism,  Addison's  disease,  hysteria,  chronic  lead-poisoning,  and 
acute  yellow  atrophy  of  the  liver. 

(h)  Increased  Phosphates. — An  excess  of  phosphates  (phospha- 
turia)  exists  in  wasting  diseases,  and  in  leucsemia  and  severe  ansemia. 
An  increased  elimination  is  said  to  be  particularly  marked  in  wasting 
diseases  of  the  nervous  system.  A  considerable  sediment  of  the 
earthy  phosphates  occurs  in  alkaline  urine  when  the  alkalinity  is 
due  to  a  fixed  alkali.  It  is  found  in  dyspeptic  and  nervously  debili- 
tated individuals.     Occasionally  the  deposition  takes  place  in  the 
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bladder,  and  the  few  whitish  drops  passed  at  the  end  of  urination 
may  be  mistaken  for  semen  and  cause  much  unnecessary  anxiety  on 
the  part  of  the  patient.  In  such  cases  there  is  usually,  but  not 
necessarily,  an  actual  increase,  as  determined  by  a  quantitative 
analysis.  There  is  a  condition,  perhaps  a  nosological  entity,  in 
which  with  polyuria,  thirst,  loss  of  flesh,  and  other  symptoms  of 
diabetes,  sugar  is  usually  absent  and  the  urine  is  alkaline,  but  there 
is  a  great  increase  (7  to  9  grammes)  in  the  phosphates  (phosphatic 
diabetes).  In  diabetes  mellitus  the  phosphates  may  increase  as  the 
sugar  diminishes,  and  per  contra. 

(4)  Oxalates. — Oxalic  acid,  of  which  from  0.010  to  0.020  gramme 
(\  to  ^  grain)  is  excreted  daily,  exists  in  combination  as  calcium 
oxalate.  It  is  normally  held  in  solution  by  the  acid  sodium  phos- 
phate of  the  urine,  and  when  the  latter  is  deficient  the  oxalates  are 
precipitated.  The  amount  of  oxalic  acid  excreted  depends  largely 
upon  the  diet.  The  taking  of  certain  vegetables,  especially  cabbage, 
rhubarb,  and  tomatoes,  will  cause  a  considerable  increase.  Aspara- 
gus, spinach,  carrots,  string  beans,  and  celery  have  a  similar  action. 
In  estimating  the  pathological  importance  of  an  excess  of  oxalates 
allowance  must  be  made  for  the  effect  of  diet.  Oxalic  acid  may  also 
result  from  oxidation  of  uric  acid  or  an  incomplete  oxidation  of  car- 
bohydrates. In  the  latter  case  the  intermediate  product  is  oxaluric 
acid. 

A  persistent  increase  in  the  oxalates  (oxaluria)  may  be  due  to 
disorders  of  the  stomach  and  intestine.  When  associated  with  neu- 
rasthenia, hypochondria,  debility,  dyspepsia,  and  perhaps  various 
neuralgias,  oxaluria  constitutes  a  well-marked  clinical  condition,  con- 
sidered by  certain  writers  to  be  a  special  diathesis.  This  condition  is 
due  to  some  unknown  disturbance  of  metabolism.  Oxaluria  is  not 
infrequently  associated  with  transient  albuminuria,  and  occurs  in 
gout,  lithsemia,  and  spermatorrhoea.  Oxalates  may  be  deposited  in 
the  bladder  and  form  a  calculus. 

(5)  Sulphates. — The  sulphuric  acid  occurring  in  the  urine 
exists  in  two  forms :  first,  as  the  mineral  (inorganic  or  preformed) 
sulphates  in  combination  with  sodium  and  potassium ;  second,  as 
organic  (conjugate  or  ethereal)  sulphates  in  combination  with  indol, 
skatol,  and  phenol.  The  amount  of  the  former  is  to  the  latter  as 
10  to  1,  and  the  daily  total  excretion  of  both  varies,  in  health,  from 
2  to  3  grammes  (30  to  45  grains).  With  the  exception  of  the  small 
amount  of  the  mineral  sulphates  "ingested  as  a  part  of  the  food,  the 
sulphates  are  derived  from  the  breaking  up  of  albuminous  substances 
in  the  body. 

Consequently  an  increased  excretion  of  the  total  sulphates  has 
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been  obeerTed  in  acute  febrile  diseases,  especially  pneumonia  and 
acute  myelitis,  as  well  as  in  non-febrile  wasting  maladies  sucb  as 
cancer  of  the  esophagus,  diabetes  (buth  nu^llitus  and  insipidus),  and 
progressive  nuisrular  iitropiiy.  With  rfferi-nct'  to  tlie  orgiiuio  sul- 
phates, Sfc  tlie  fulJowtug  puruirriipl). 

(6)  Indican. — When  alliuminous  substances  arc  undergoing 
bacterial  put ref action  in  tiic  intestine,  or  are  rapidly  decomposing 
in  any  part  of  the  buily,  us  in  the  putrid  pus  of  septic  peritonitis  or 
in  empycitiu,  indol  is  formed.  When  the  iudol  is  absorbed  it  is  oxi- 
dized, forming  iudoxyl,  and  the  latter  unites  with  the  prc/orinid 
potassium  sulphate  lo  hecotiic  the  caujiKjitte  potassium  indoxyl- 
sulphate,  or,  as  it  is  more  commonly  termed,  indican.  If  indican, 
which  is  itself  colourless,  is  treated  with  strong  acids  and  oxidizing 
agents,  it  is  decomposed  with  the  forniati(m  of  indijro  blue. 

Indican  is  present  in  smidl  quanlity  in  healthy  urines.  It  is 
increased  (indicauuria)  when  an  excessive  degree  of  intestinal  putre- 
faction is  taking  place.  According  to  Simon,  an  excessive  excretion 
of  indican  is  often  indicative  of  a  decreased  proportion  of  hydro- 
chloric acid  in  the  gastric  juice,  as  under  such  circumstances  the 
normal  restraining  iniluence  of  tlie  acid  upon  putrefactive  processes 
is  abolished.  Consequently  an  excess  of  indican  is  found  in  gastric 
diseases  attended  by  hypochlurhydria  or  anaelilorhydria  (y.  t?.),  not- 
ably gastric  cancer  and  the  various  forms  of  gastritis.  It  occurs 
also  in  diseases  of  the  small  intestine  which  involve  diminished  or 
absent  iJeristalsis,  as  in  ]ioritoiiitis,  and  ileus  or  obstruction  of  this 
portion  of  the  digestive  tract;  whereas  in  conditions  affecting  the 
colon  alone  no  inoreaee  is  found.  As  a  rule,  indicanuria  does  not 
result  from  ordinary  (•onstipaJi4>n,  As  previously  stated,  an  excess 
of  indican  is  found  wncn  putrid  pus  exists  in  any  ]mrt  of  the  body. 
The  amount  of  indican  is  increased  by  tlie  ingestion  of  considerable 
quantities  of  red  meat,  and  diniinishctl  by  an  exclusive  milk  diet. 

(7)  Urea.  —  In  health,  the  bulk  ((<5  per  cent)  of  the  nitrogen 
eliminated  by  the  kidneys  is  in  the  form  of  urea.  It  is  derived  in 
part  from  the  unused  protcids  of  the  food,  and  in  part  from  the  physi- 
ological wa.ste  of  the  hotly  or  tissue  ]»rotcids.  It  is  probable,  although 
perhaps  not  definitely  determined,  that  the  liver  is  the  chief  seat  of 
production  of  urea.  The  daily  excretion  of  urea  in  health  varies 
from  20  to  40  grummcs  (about  300  to  GOO  grains),  with  an  average  of 
28  grammes  (450  grains).  The  variations  depend  purtly  upon  the 
amount  of  proteid  food  ingested,  partly  upon  the  body  weight. 
Under  normal  conditions  the  more  abundant  the  diet  and  the 
greater  the  weight  of  the  body  the  more  urea  is  formed.  The 
elimination  of  urea  is  absolutely  less  in  women  and  children  tiian 
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in  ineu,  but  rcktivcly  greater  (tompai-ed  with  the  buily  weight)  in 
children  than  in  adults. 

In  disease,  the  total  daily  excretion  of  urea  miiy  be  increased  or 
dimini.shed. 

(a)  IflCreased  Urea. — The  excretion  of  urea  is  in  large  measnre 
an  index  n{  the  activity  of  tieeuo  destruction.  Its  total  daily  output 
is  tlierffore  increased  in  thi'  ai^'ute  febrile  and  inHatniaatory  diseases, 
particularly  in  those  which  terminate  by  crifiis-  e.  g.,  pneumonia. 
Tile  largest  output  is  found  in  diabetes,  in  whifh,  with  a  few  excep- 
tions, urea  is  found  in  C'xee^*fi,  tliie  partly  to  tlie  ubnonnally  great 
appetite,  but  partly  also  to  the  marked  tisane  waste  which  attends 
this  disease, 

A  pill n  amount  of  urea  may  oncur  in  severe  lencieTtiia,  peiiiiriuus 
ansemia,  scurvy,  and  paralysis  agitatis ;  also  after  the  use  of  elec- 
tricity, and  poisoning  by  certain  drugs,  especially  arsenic  and  phos- 
phorus. 

(b)  Decreased  Urea.— A  lessened  elimination  of  urea  occurs  in 
the  various  forms  of  nephritis  and  renal  insiifKciency.  While  it  can 
not  be  said  that  urea  alone  is  the  cause  of  urtemia,  yet  its  amount 
furnishes  a  fair  gauge  of  the  eliminutive  ability  of  a  diseased  kidney. 
A  decrease  in  urea  is  also  observed  in  certain  diseases  of  tiie  liver, 
(cancer,  cirrhosis)  which  affect  its  functionating  power  and  there- 
fore cause  a  decreased  urea  formation.  Diminished  amounts  are 
noted  in  melancholia,  general  ]taralysis,  Addison's  disease,  chronic 
anemias,  chronic  pluiubism,  osteomalacia,  chronic  rheumatisni,  and 
certain  cases  of  diabetes  in  which  there  is  a  deficient  absorption  of 
nitrogeiKtns  nniterials  from  the  small  intestine. 

(S)  Uric  Acid  and  its  Congeners. — Uric  acid  is  one  of  a 
number  of  grouped  substances  which,  as  each  one  contains  the 
nucleus  purin  (C5N4),  are  termed  synonymously  purius  or  purin 
bodies  or  bases,  also  formerly  called  alloxurs,  or  alloxuric  bodies. 
Those  of  most  common  occurrence  are  hypo-tauthin,  .xunthin,  uric 
bacid,  guanin,  and  the  methyl  xantbina  (caffeine  and  theobromine). 
These  bodies  exist  either  as  "free"  purine,  or  are  ctrtnbined  with  albu- 
min in  the  shajjc  of  nucleic  acid  to  foruj  nucleins  ("bound"  purius). 
With  the  exceidion  of  uric  acid  they  occur  in  certain  food  studs, 
both  animal  and  vegetable. 

Of  the  purins  found  in  the  urine,  uric  acid  constitutes  nino- 
teiiths,  the  remaining  tenth  consisting  of  the  xanthin  bases.  The 
total  daily  excretion  of  uric  acid  varies,  under  normal  conditions, 
from  O.'i  to  l./i  grammes  (3  to  22  grains). 

The  purin  bodies  found   in  the  urine  nu»y  be  exoffnioii.t,  i.e.,  ilc- 

rived  from  tfie  metabolism  of  the  nucleins  and  xantbins  contained  in 
41 
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the  ingesti-'d  food ;  or  I'tiildfftnoiiK,  rcaulting  from  the  raetabolism  of 
tlie  iiuclein-ooiitaiuiiig  leucocytes  and  other  cells  of  the  body.  Hoth 
exogenous  aud  endo^'eiiuus  purins  are  priicticHlIy  waste  prndtu-ts  on 
their  way  to  final  elimination.  About  oue-hulf  of  the  puriii  bodies 
are  oxidized  and  cast  off  as  uric  acid ;  tlie  renmining  moiety,  through 
the  metidiolic  agency  of  the  liver  cells,  ia  excreted  us  urea,  or  as 
bodies  intermediute  between  urea  and  uric  acid. 

Among  the  food  stuffs  muscle  and  gland  tissue  contain  approxi- 
mately equal  quantities  of  free  purins.  There  is  no  marked  dif- 
ference between  red  HnJ  white  meat  in  this  respect.  (ilands, 
however,  e.g.,  sweetbreads  (thymus  gland)  afford  large  amounts  of 
bound  purins  (nuelcius),  while  muscular  tissue  (meat)  possesses  but 
little. 

Among  vegetable  foods,  beans,  peas,  oatmeal,  oiiions,  and  aspara- 
gus contain  purin  bodies.  Coffee  and  tea  have  among  their  con- 
stituents the  methyl  xanthins  (caffeine,  theobromine).  Most  malt 
liquors  (beer,  porter)  contain  purin  bodies;  wines  and  spirits  do  not. 
]f  a  diet,  iiu'/fiout  purin  conteut,  ia  desired  it  should  uuntber  as  its 
principal  items,  milk,  cheese,  butter,  and  eggs. 

In  health  both  exogenous  an<l  endogenous  purins  are  rapidly 
excreted  ;  in  gout,  except  during  an  acute  attack  when  there  is  some 
retention,  the  endogenous  purins  are  eliminated  as  in  health,  but  the 
exogenous  or  food  purins  are  cast  off  so  slowly  that  there  is  an  excess 
of  purins  in  the  btooil. 

Futcher,  in  a  series  of  observations  in  cases  of  gout,  found  that 
witli  rare  exceptions  the  e.\cretion  of  uric  acid  was  below  0.4  gme. 
for  the  days  procediug  the  onset  of  acute  symptoms.  On  the  sec- 
ond or  third  day  of  the  attack  the  output  reached  0.8  to  1.9  gme., 
or  more. 

Late  investigations,  using  modern  methods,  have  rendered  doubt- 
ful the  tlu'orics  that  gout  and  its  related  conditions  are  due  to  the 
retention  and  presence  in  excess  in  tlie  blood  (uricacidflemia)  of  uric 
acid,  per  se;  and  that,  by  reason  of  decrea.sed  alkalinity  of  the  blood, 
the  nrales  arc  deposited  in  the  tissues.  This  view,  proniul]t'uted  by 
(ittuod  and  advoented  with  single-minded  enthusiasm  by  Maig.  La 
simple  and  attractive.  But  it  has  been  proved  that  in  gout  the  blood 
docs  nut  nccc-^sarily  contain  an  excess  of  uric  acid,  nor  is  its  alka- 
linity decreased;  while  certain  conditions,  attended  by  an  enormous 
formation  of  uric  acid  (leucEemia  in  particular),  do  not  present  gouty 
numifestiitions. 

Kegiirding  the  relation  of  uric  acid  to  disease,  Hall  says  that  it 
"  is  a  necessary  result  of  normal  nuclein  metabolism.  In  disease  it 
is  symptomatic  of  conditions  which  hinder  or  prevent  its  solubility 


EVTDEMCE   FROM   CriKJJlCAL    URINALYSIS 


675 


and  excretion,  and  does  not  itself  cause  the  Ifsioris  which  aoconi- 
pany  uricacidfemia."  It  must  be  confessed  that  we  tire  still  in  the 
dark  as  to  the  real  nature  of  gout  and  its  associated  conditions. 

The  clinical  relations  of  an  excess  or  a  diminution  of  uric  acid 
are  as  follows : 

(fl)  Increased  Uric  Acid, — As  previously  stated,  the  uric-acid  out- 
put may  be  iuf^rwised  by  special  articles  of  diet,  including  fiit  and 
sugar,  and  by  muscular  exercise;  so  also  by  Turkish  buths.  It  is 
quite  constantly  increased  in  the  acute  fevers  (e,  g.,  pneumonia, 
typhoid  fever,  acute  rheumatic  fever),  and  less  frequently  in  digestive 
disorders.  In  leucfemia,  because  of  the  large  destruction  of  the 
nuck'in  contained  in  the  greatly  increased  number  of  leucocytes,  the 
daily  output  of  uric  acid  may  amount  to  4  grammoH  {HO  grains) ;  so 
also  with  splenic  diseases  in  general.  During  and  directly  after 
acute  gouty  attacks  uric-acid  elimination  is  increased.  In  some 
cases  of  diabetes  sugar  is  replaced  from  time  to  time  by  an  excessive 
excretioti  (3  gramnies,  45  grains)  of  uric  acid.  In  the  so-called  lith- 
flpniic  or  uric-acid  diathesis  the  output  of  uric  acid  is  increased,  but 
whether  the  uric  acid  is  the  sole  cause  of  the  "lithsemic''  symptoms 
is  questionable. 

(b)  Decreased  Uric  Acid. —  Under  a  strict  milk  diet  the  amount  of 
nric  acid  decreases.  In  chronic  gout  the  elimination  is  low,  increas- 
ing, as  previously  stated,  during  and  after  the  acute  outbreaks.  It 
is  also  low  in  most  diabetics,  in  aaaemia  iind  chlorosis,  chronic  phim- 
bisnt,  and  chronic  interstitial  nephritis. 

It  is  hardly  necessary  to  remind  the  reader  that  a  deposit  of  uric 
acid  or  urates,  which  occurs  mainly  when  the  urine  is  highly  acid, 
I' docs  not  necessarily  imply  an  increased  excretion. 

(9)  Albumin. — Several  albumins  may  be  met  with  in  the  urine, 
of  which  serum  albumin  and  serum  globulin  are  of  the  most  clinical 
importance.  The  term  "albuminuria"  is  understood  as  indicating 
the  presence  of  one  or  both,  usually  both,  in  the  urine.  Other  pro- 
teids  which  may  ocr-ur  are  albumoses  ("peptones'"),  nucleo-nlbiimiu, 
and  fibrin,  but  these  have  relatively  Httle  diagnostic  value. 

Albumin  can  hardly  be  considered  under  any  circumstances  as  a 
normal  constituent  of  the  urine,  although  the  existence  of  a  "physio- 
logical "  albuminuria  is  claimed  by  some  authorities.  There  is  no 
doubt,  however,  that  an  albtiminuria  occurs  very  frequently  in  which 
the  organic  changes  in  the  kidney,  if  there  be  such,  are  so  slight  and 
evanescent  as  to  be  unimportant.  This  form  of  albuminuria,  com- 
pared with  that  caused  by  serious  organic  lesions,  may  properly  be 
termed  functional,  although  not  physiological.  Probably  the  pres- 
ence of  albumin  in  the  urine  always  implies  some  interference  with 
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the  integrity  of  the  I'liithelial  cells  of  the  glomeruli  or  of  the  renal 
tiibulos,  wliif'h  epithelinin  when  intact  prevents  the  piistuige  of  the 
pnitt'iils  of  tlie  blood  into  the  urine.  Whether  the  disturbance  is 
insignificant  and  transient  {renal  anaemia  or  hypersemia,  irritating 
substances  in  the  blood)  or  great  and  jtermanent  (chronic  nephritis), 
must  be  determined  by  the  associated  signs  and  symptoms  (presence 
or  absence  of  fever,  cardiac  hypertrophy,  increased  arterial  tension) 
and  the  presence  or  absence  of  other  urinary  abnormalities  (blood, 
pus,  casts,  etc.).  Tlie  not  uncommon  snap  judgment  that  Bright's 
disease  exists  because  albumin  is  found  in  the  urine  is  not  justified 
by  the  facts. 

Albumin,  when  found  in  the  urine,  may  vary  from  a  mere  trace 
up  to  an  amount  which  causes  the  urine  to  boil  almost  solid.  The 
actual  amounts  eliminated  in  34  hours  run  from  2  grammes  (30 
grains)  up  to  12  grammes  (180  grains).  Very  exceptionally  even 
larger  quantities  are  encountered. 

The  principal  caust'S  and  varieties  of  albuminuria  are  as  follows: 

(rt)  Febrile  Albuminuria.— In  any  disease  attended  by  fever  there 
may  be  a  slight  albuminuria,  unattended  by  evidences  of  acute 
nephritis.  It  becomes  manifest  at  the  height  of  the  fever  and  dis' 
appears?  when  the  temperature  returns  to  the  normal.  It  occurs 
particularly  in  typhoid  fever,  pneumonia,  cercbro-spinal  meningitis, 
acute  rheumatic  fever,  scarlet  fever,  diphtheria,  malaria,  and  erysipe- 
las. It  is  probably  largely  dependent  upon  the  intensity  of  the 
infective  process. 

(A)  Albuminuria  Due  to  Blood  Changes  or  the  Presence  of  Certain 
Abnormal  Subetanoes  in  the  Circulation.— A  slight  amtmnt  of  albu- 
min may  appear  in  the  urine  ae  a  consequence  of  the  blood  changes 
in  scurvy,  purpura,  leucamia,  severe  or  pernicious  anaemia ;  or  of 
abnormal  ingredients  in  the  circulation,  as  in  jaundice,  diabetes, 
syphilis,  poisoning  with  lead  or  mercury,  other  or  chloroform  anses- 
thcsia,  and  the  ingestion  of  various  drugs,  svich  as  turpentine, 
cantharides,  carbolic  acid,  and  other  similarly  irritating  substances. 
In  certain  cases  in  which  excessive  amounts  of  uric  acid,  oxalic 
acid,  and  urea  are  eliminated,  albumin  may  also  be  present  in 
small  quantity. 

(r)  Albnminuria  Due  to  Distnrbanees  of  the  Circulation.— A  mod- 
erate albuminuria  may  occur  in  diseases  or  conditions  which  cause  a 
passive  renal  hyperaemia — e.  g.,  cardiac  valvular  disease  or  pulmonary 
disease  giving  rise  to  an  increased  pressure  in  the  right  heart  and  a 
consequent  liindriince  to  the  How  of  bhiod  from  the  kidney  by  way 
of  the  renal  veins;  or  pressure  upon  the  latter  by  a  tumour  or  a 
gravid  uterus. 
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(d)  Neurotic  Albinniliuria. — All>iiiiiin  may  bo  discovered  in  Hraall 
quantity,  usually  iint  pcrsiatcnt,  in  apoplexy,  tetanus,  migniine,  ilflir- 
ium  tremens,  exophthalmic  goitre,  and  heatl  injuries.  It  may  be 
present  after  an  epileptic  paroxysm. 

(<•)  Functional  Albuminuria.— Albumin  may  be  found,  agnally 
but  not  always  in  small  quantities,  in  the  urine  of  young  persons, 
particular!}'  in  bo3'8.  The  albumin  may  appear  intomnttcntly  at 
irregular  intervals  of  days  or  weeks,  lasting  for  similar  perioda ;  or 
it  may  become  manifest  at  regular  intervals  and  last  for  a  definite 
time,  as  in  the  cases  where  it  is  present  at  the  end  of  the  day  and 
absent  in  the  morning  (cyclic  albuminuria)  ;  or  appear  after  a  hearLy 
proteid  meal  (dietetic  albuminuria)  ;  or  following  a  cold  bath  or 
severe  exercise  (transitory  albuminuria).  A  large  proportion  of  these 
cases  recover  after  a  time,  but  in  some  the  albuminuria  becomes  per- 
sistent, the  pulse  tension  is  increased,  and  organic  changes  develop. 
(/)  Albuminuria  Due  to  Organic  Renal  Diaease.— Albuminuria 
occurs  as  a  regular  symptom  in  acnte  nephritis,  and  in  the  active 
hyperaemia  which  constitutes  the  early  stage  of  the  inflammatory 
(changes.  The  albumin  is  usually  in  considerable  amount.  It  is 
lalao  constantly  present,  often  in  large  quantity,  as  an  evidence  of 
chronic  parencliymatons  nephritis.  In  chronic  interstitial  nephritis 
albumin  may  be  absent,  or  present  in  such  limited  amount  that  the 
most  delicate  methods  are  required  for  its  demonstration  ;  but  in 
the  majority  of  cases  a  trace  at  least  can  be  found  by  the  ordinary 
heat  and  nitric  acid  test.  In  amyloid  and  fatty  degeneration,  par- 
ticularly the  former,  albumin  is  rarely  absent,  and  may  be  discovered 
in  considerable  quantity  j  so  also  with  neoplasms  of  the  kidney. 
Pyelitis  or  suppurative  nephritis  may  be  responsible  for  the  presence 
of  albumin  derived  from  the  pus  which  the  urine  contains  untler 
such  circumstances.  With  reference  to  the  relative  preponderance 
of  serum  albumin  and  serum  globnlin  in  various  diseases  it  is  claimed 
by  Senator  that  in  amyloid  degeneration  of  the  kidney  the  serum 
globulin  may  equal  or  exceed  the  serum  albumin  in  many  cases,  and 
that  this  relation  constitutes  an  important  diagnostic  symptom.  In 
other  ailments  when  serum  albumin  is  present,  globulin  is  also  found, 
but  in  very  small  <|uantitios. 

((/)  Extra-renal  Albuminuria. — The  urine  may  be  free  from  albu- 
min wlion  secreted,  but  become  mixed  with  some  albuminous  mate- 
rial (pus,  blood,  chyle,  lymph)  between  the  time  at  which  it  issues 
from  the  renal  tubules  and  the  time  at  which  it  is  voideit  from  the 
bladder.  Pyelitis  may  perhaps  come  under  this  head.  Other  causes 
are,  in  both  sexes,  inflammation  of  the  ureters,  cystitis,  urethritis, 
simple  or  gonorrhceal ;  in  men,  the  presence  of  semen  in  the  urethra; 
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in  women,  menstrual  blood,  vaginal  discharges  (including  fistnlons 
communicatiou  with  an  abscess),  or  the  presence  of  semen  in  the 
vagina.  In  such  cases  only  a  trace  of  albumin  is  usually  found.  In 
order  to  determine  the  origin  of  the  albumin  under  such  circum- 
Btancea  it  may  be  necessary  (especially  in  women)  to  obtain  a  speci- 
men of  urine  by  catheterization  of  the  bladder,  or  perhaps  of  the 
ureter. 

(fi)  Albumosuria. — It  was  formerly  supposed  that  true  peptones 
occurred  in  the  urine  (peptonuria),  but  later  investigations  have 
Bhown  that  tlie  substances  found  are  propeptones  or  alburaosea,  and 
the  condition  is  therefore  an  albumosuria.  The  diagnostic  value  of 
albumosuria  has  not  as  yet  been  definitely  decided.  Traces  of  albu- 
moses  liiive  been  found  in  many  of  the  specific  infectious  fevers  in 
which  bacterial  disintegration  of  the  tissues  is  in  progress,  such  as 
lobar  pneumonia,  typlioid  fever,  scarlet  fever,  measles,  and  the  major- 
ity of  septic  inflammations.  Albumosuria  is  also  quite  constant  in 
cases  where  considerable  pus  accumulations  exist,  as  in  empyema  or 
large  abscesses  in  the  liver  or  elsewhere  ;  in  suppurative  meningitis; 
and  chronic  suppurations  in  general.  A  large  albumosuria  is  rather 
significant  of  multiple  myelomata  of  the  bones,  and  has  been  found 
in  ostoomalaciu  and  some  cases  of  nephritis. 

(?)  Nucleo-albumlnuria. — The  clinical  significance  of  the  presence 
of  nucleo-albuniin  in  the  urine  is  probably  slight.  When  present,  it 
is  indicative  of  catarrhal  or  desquamative  processes  somewhere  in 
the  urinary  tract,  It  may  be  found  in  connection  with  functional 
albuminuria,  febrile  albuminuria,  acute  nephritis,  chohiria  (bile  in 
the  urine),  and  cystitis;  also  in  leucsBmia.  Considerable  amounts 
are  occasionally  encountered  during  the  administration  of  large 
doses  of  certain  drugs,  particularly  bichloride  of  mercury,  arsenic, 
and  naphthol. 

(_/ )  Fibrinuria. — The  formation  of  a  reddish  or  almost  colourless 
sticky  sediment  or  cnagulum,  or,  if  much  fibrin  is  present,  the  con- 
version of  the  urine  into  a  jdlylike  mass  upon  standing,  is  a  very 
rare  occurrence.  It  is  due  to  the  presence  of  fibrinogen  and  a  fer- 
ment capable  of  forming  fibrin.  It  is  seen  in  certain  cases  where 
the  plasma  of  the  blood  enters  some  portion  of  the  urinary  tract,  as 
in  chyluria,  croupous  inflammation  of  the  tract,  villous  growths  in 
t!ie  blatldor,  and  occasionally  after  the  ingestion  of  cantharides. 
The  term  fibrinuria  does  not  apply  to  the  presence  of  ordinary  blood 
clots,  the  latter  coming  properly  under  the  head  of  bivmaturia. 

10.  Blood  and  its  Compounds  in  the  Urine. — Under  cer- 
tain circumstances  blood  itself  may  :i]ipear  in  the  urine  (hsematuria) 
or  be  represented  by  some  form  of  li'no-l  pigment  (hsmoglobinuria). 
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The  distinction  rents  mainly  uj)on  a  inicrnsfopiti  fxiimination.  If 
blood  as  a  whole  is  presentv  red  forpusL-U's  will  ht'  fnund  more  or 
less  abundantly;  but  if  the  smoky  or  reddish  colour  (»f  the  urine  is 
due  to  pigment,  red  corpusoles  are  alwent,  or  found  in  very  small 
numbers. 

(«)  Hffimaturia, — In  slight  haematuria  the  colour  of  the  urine 
may  be  unaltered,  but  red  corpuscles  will  bo  discovered  by  the  micro- 
scope. In  the  severer  grades  of  hematuria  the  urine  is  smoky,  red, 
brown,  or  even  black,  and  deposits  a  heavy  seditnciit  wliieb  muy  con- 
tain blood  foagula.  According  to  the  length  of  time  during  which 
the  blood  has  been  in  the  urine  the  red  cells  may  retain  a  nearly 
normal  appearance,  or,  especially  in  ammoniacal  urine,  because  of 
the  luemoglobin  having  been  dissolved  out,  may  be  simply  colourless, 
shadowy,  or  transparent  circles.  The  blood  may  come  from  the  kid- 
neys or  their  pelves,  the  ureters,  the  bladder,  or  the  urethra. 

Renal  hsematuria  is  most  commonly  due  to  acute  congestion  of 
the  kidney  or  acute  nephritis,  and  in  a  moderate  degree  to  chronic 
nephritis.  The  number  of  red  cells  found  in  the  latter  may  be  taken 
as  a  gauge  of  the  severity  of  the  disease.  It  occurs  also  in  tlie  malig- 
nant types  of  the  acute  specific  infections  such  aa  scarlet  fever,  small- 
pox, and  malaria.  In  the  latter  disease  it  may  become  epidemic. 
Blfiody  urine  may  be  voided  in  leucaamia,  hiettiophilia,  purpura,  and 
scurvy.  It  has  been  observed  in  filariasis  and  distomiasis,  and  in 
cancer,  tuberculosis,  and  abscess  of  the  kidney.  Aneurism  of  the 
renal  artery,  hydronephrosis,  renal  infarctions,  and  thrombosis  of  the 
renal  vein  are  rare  causes  ;  and  poisouiiig  by  cantharide.H,  turpentine, 
or  carbolic  acid  is  usually  attended  by  haematuria.  A  stone  in  the 
kidney  frequently  causes  blood  in  the  urine;  so  also  does  traumatism 
(rupture)  of  the  kidney.  Urrternl  ha?iuaLuria  may  be  due  to  the 
passage  of  a  calculus;  vesical  ha'maturia  to  the  presence  of  a  stone, 
diphtheritic  cystitis,  ulceration  or  cancer  of  the  bladder,  injury, 
ruptured  veins,  or  the  presence  of  parasites;  vrefhral  hfeniatiiria  to 
impacted  calculus,  gonorrhuja,  or  instrumentation.  Finally,  blood 
may  appear  without  apparent  cause,  renal  "epistaxis"  or  "•  haemo- 
philia." Those  cases  occur  in  iieuraBthenic  or  hysterical  individuals. 
A  rare  congenital  hereditarj'  form  is  described  (Craham). 

The  determination  of  the  source  of  the  blmid  is  oftentimes  ditti- 
cult.  In  renal  hremuturia  the  blood  is  intimately  mixed  with  the 
urine,  individual  red  cells  are  usually  decolourized,  and  blood  easts 
are  found.  If  the  blimd  is  from  the  pelvis  of  tlie  kidney,  or  the 
ureter,  coagula  corresponding  in  .shape  to  the  pelvis,  or  the  ureter, 
may  be  found.  It  maybe  necessary  to  employ  Lreteral  catheteriza- 
tion.    In  hemorrhage  from  the  bladder,  the  blood  and  the  urine  are 
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not  so  distinctly  blended,  the  clots  may  be  of  giicb  an  irregular  form 
and  large  size  iiH  to  indicate  their  origin,  and  the  individual  cells 
retain  their  normal  appearance.  Tho  cystoscope  may  be  required  to 
determine  tiiis  point.  If  the  blood  is  from  the  urethra  it  ordinarily 
drips  away  spontaneously,  and  if  the  urine  is  voided  the  last  por*:ion 
is  clear. 

(A)  Blood  Pigment  in  the  Urine. — The  blood-colouring  matters 
found  in  tlie  urine  are  haemoglobin,  methamoglobin,  and  hsemato- 
porphyrin. 

/I(pmoifloln}iiiria  embraces  not  only  the  presence  of  htemoglobin 
but  also  an  oxidation  product  of  the  latter— methaemoglobin— which 
may  bo  formed  in  acid  urine  after  standing  for  some  time,  and  in 
many  instances  is  present  when  the  urine  is  voided.  Llsemoglo- 
binuria  is  indeed  usually  a  methsemoglobianria.  This  condition 
W.1S  of  old  mistakenly  called  hsematinuria.  HaBmoglobinuria  occurs 
when  there  is  such  an  extensive  disintegration  of  red  cells  that  the 
liver  is  unable  to  transform  the  whole  of  the  liberated  hfemoglobin 
into  bilirubin,  and  the  excess  escapes  by  way  of  the  kidneys.  There 
are  none,  or  but  few,  of  the  red  cells  to  be  found  in  the  urine. 

In  the  large  majority  of  instances  hfemoglobinuria  is  due  to  some 
toxic  material  in  the  circulating  blood,  such  as  arseniuretted  or  sul- 
pliuretted  hydrogen,  potassium  chlorate,  carbolic  acid,  naphthol, 
muscarine,  and  carbon  monoxide;  as  well  as  to  the  specific  toxines 
of  typhoid  fever,  scarlet  fever,  yellow  fever,  the  grave  form  of  jaun- 
dice, syphilis,  and  mniiirial  fever,  especially,  if  not  solely,  the  sestivo- 
nutumnal  form.  Quinine  may  cause  it,  but  apparently  only  in  those 
who  are,  or  who  have  recently  been,  the  subjects  of  malarial  fever. 
It  follows  transfusion  of  blood  from  one  mammal  into  another,  and 
has  been  observed  as  a  sequence  of  severe  burns  and  sunstroke.  It 
has  been  noted  iu  leucfflmia  associated  with  cholfflmia.  There  is  a 
rare  epidemic  haemoglobinuria  of  the  newborn  in  which  cyanosis, 
jaundice,  and  symptoms  referable  to  the  nervous  system  are  present. 

As  a  rarity  a  paroxysmal  ha?moglobinuria  has  been  observed. 
Each  attack  is  preceded  by  chill  and  fever,  closely  resembling  a 
malarial  paroxysm,  followed  by  the  passage  of  urine  containing 
blood  pigment.  The  attack  lasts  from  a  few  hours  to  two  days,  and 
occurs  in  connection  with  syphilis,  Raynaud's  disease  complicated 
with  epileptic  seizures,  exposure  to  cold,  and  muscular  overexertion. 

Ilinncitiipnrplnfrinnria—^the  presence  of  iron-fron  ha?matin  in  the 
urine— is  of  little  clinical  significance.  The  urine  is  of  a  port-wine 
colour  and  darkens  on  standing.  Traces  of  this  pigment  occur  in 
normal  urine,  and  niuy  bo  found  iu  large  quantities  as  r  result  of  the 
continued  taking  of  sulphonal  or  trional,  especially  in  women.     Ito 
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appearance  is  an  indication  for  llnj  prompt  stoppage  of  tlic  drug  and 
tile  u(] ministration  of  alkalies.  It  1ms  been  foiind  also  in  cxophtliu!- 
niic  goitre,  acute  rlnouniiitistn,  pknirisy  or  pericarditis  with  ctTnsion, 
pneumonia,  pulmonary  tubertuloois,  cirrhosis  of  the  liver,  and  intes- 
tinal hemarrliages. 

11-  Alkaptonuria. — The  nrino  is  of  normal  colour  when  voided 
but  darkens  upon  standing.  It  eoutainfi  a  Bubstaiice  termed  alkapton 
(glycosuric  acid  or  related  oxyacids),  which  has  no  ajiparent  t^linical 
significance  aside  from  the  fact  that  it  may  give  the  glucoee  reaction 
with  Tronimer's  or  FeFdiug's  test. 

12.  Sugars  in  the  Urine. — The  only  sugars  of  clinical  impor- 
tance found  in  the  urine  are  glucose,  and,  in  a  few  cases,  lactose. 
Rarely  maltose,  Icvulosc,  inositCj  and  the  pentoses  may  be  found, 
but  their  presence  has  little  if  any  significance. 

(fl)  Glycosuria. — Although  the  presence  of  glucose  in  the  urine 
is  a  cardinal  symi>tom  of  diabetes  mellitus,  glycosuria  and  diabetes 
are  not  synonymous  terms.  Thus  glucose  may  appear  temporarily 
in  the  urine  of  any  healthy  person  after  the  ingestion  of  a  suiliciently 
large  amount  of  sugar  or  starch,  the  power  of  assimilation  of  such 
substances  having  been  exceeded  (alimentary  or  digestive  glycosuria). 
A  temporary  glycosuria  may  occur,  especially  during  eouvalesceuce, 
in  acute  febrile  maladies,  such  as  typhoid  fever,  scarlet  fever,  measles, 
{rtieunioiiia,  acute  rheumatic  fever,  epidemic  influenza,  diphtheria, 
and  malaria;  and  in  various  injuries  and  diseases  of  the  nervous 
system.     A  transient  glycosuria  may  occur  in  stout  persons. 

Before  a  diagnosis  of  diabetes  mellitus  can  be  made  it  must  be 
determined  that  the  elimination  of  glucose  is  persistent,  covering  a 
period  of  weeks,  months,  or  years,  although  there  may  be  periods 
during  which  no  sugar  appears  in  the  urine.  If  glucose  is  absent 
in  suspected  rases  the  dietetic  test  may  be  employed.  This  con- 
sists in  giving  lOO  gnimmes  (3J  oz.)  of  pure  glucose  and  examin- 
ing the  urine  three  or  four  hours  after.  If  notable  quantities  are 
found,  a  pathological  condition  unquestionably  exists,  as  the  body  in 
health  is  able  to  assimilate  this  amount  of  carbohydrate. 

{if)  Lactosuria. — Lactose  is  not  infrequently  found  in  the  urine 
of  pregnant  women  toward  the  end  of  gestation,  or  during  the 
period  of  lactation.  Its  presence  is  due  to  the  resorption  of  lac- 
tose from  the  milk  in  the  breasts,  which  occurs  especially  when 
for  any  reason  the  formation  of  milk  is  beyond  the  demand,  or 
wlien  any  obstruction  exists  (niastiti.s)  to  its  free  outflow  through 
the  nipple.  The  finding  of  lactose  in  the  urine  lias  been  considered 
presumptive  evidence  of  the  good  qualities  of  the  mother  as  a  wet 
nurse.     Two  cases  seen  by  me  several  years  ago  gave  an  impression 


TfiE  EVIDENCES  01?  DISEASE 


that  the  presence  of  a  considerable  amount  of  lactose  in  the  circulat- 
ing blood  may  cause  a  peculiar  nervous  unrest,  niuseular  weakness, 
and  a  tendency  to  syncopal  attacks. 

13.  Acetone. — Traces  (8  to  '27  milligrammes  per  day)  of  this 
substance  are  found  in  normal  urine.  In  all  probability  it  is  derived 
from  the  fats.  If  carbohydrates  are  eliniiiiated  from  the  diet  there 
is  a  marked  increase  in  the  amount  of  acetone. 

Acetonvria  is  therefore  found  in  states  of  inanition,  and  in  fevers, 
especially  ty]ihoid  fever,  pneumonia,  scarlet  fever,  measles,  acute 
rheumatic  fever,  acute  miliary  tuberculosis,  and  septicaemio  condi- 
tions, but  is  much  less  apt  to  occur  if  the  dietary  allows  sugar  and 
Btarch.  It  is  also  found  in  the  cancerous  cachexia,  especially  car- 
cinoma of  the  stomach  ;  in  certain  mental  and  nervous  diseases,  as 
in  melancholia  and  locomotor  ataxia;  in  autointoxication  of  intes- 
tinal origin  ;  and  after  chloroform  anoasthesia.  The  acetonuria  asso- 
ciated with  diabetes  is  of  more  clinical  importance  than  in  the  con- 
ditions mentioned.  The  simultaneous  finding  of  glucose  and  acetone 
in  the  urine  is  good  proof  of  the  existence  of  diabetes,  and  the  larger 
the  amount  of  acetone  the  more  severe  is  the  disease.  In  the  treat- 
ment of  diabetes  it  has  been  suggested  that  sugar  or  starch  should 
be  freely  given  if,  witli  unpleasant  symptoms,  the  amount  of  acetone 
is  found  to  be  greatly  increased. 

14.  Diacetic  Acid. — The  presence  of  this  substance  in  the  urine 
(diaeeturia)  has  exactly  tlie  same  meaning  as  that  of  acetone,  as  it 
occurs  under  the  same  circumstances. 

15.  Oxylbutyric  Acid. — It  is  regarded  as  probable  by  compe- 
tent observers  that  jS-oxyliutyric  acid  is  the  oxcitiiig  cause  of  diabetic 
coma,  but  this  point  is  still  in  dispute.  Bo  that  as  it  may,  the  find- 
ing of  /J-oxybutyric  acid  in  the  urine  of  a  case  of  diabetes  indicates  a 
grave  type  of  the  disease,  and  if  considerable  amounts  of  acetone  and 
diacetic  acid  are  also  present  it  is  probable  that  diabetic  coma  is 
impending.  Oxybutyric  acid  is  a  product  of  the  breaking  down  of 
albuminniis  material. 

10.  Lipaciduria. — This  is  a  condition  in  which  certain  fatty 
acids  (formic,  acetic,  butyric,  propionic)  arc  found  in  the  urine.  It 
has  been  observed  in  diabetes,  leucffimia,  and  certain  fevers,  as  well 
as  in  some  diseases  of  the  hepatic  parenchyma.  Lipaciduria  has  no 
diagnostic  value. 

17.  Oystin  in  the  Urine.— This  rare  finding  has  little  clinical 
signiflcance.  Cystinuria  is  assneiuted  with  the  presence  of  certain 
diamines,  which,  with  tlie  cystin,  appear  to  be  due  to  a  special  form 
of  intestinal  putrefaction.  The  condition  is  in  some  instances  hered- 
itary, and  may  result  in  the  formation  of  a  cystin  calculus. 
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18.  The  Diaao-reaction  of  Bhrlich.— Tliis  reaction  may  be 
found  at  times  iu  piieuiituliiu,  sieiirlft  fever,  nialariii,  variola,  measles, 
septic  conditions,  and  iidviitieeti  niiiligiiaiit  disease.  There  are  two 
diteases,  however,  In  whieh  the  occurrence  of  the  diuzo-reaction  is  of 
tunch  clitilcttl  tmportaiice — in  one  for  diagnosis,  in  the  other  with 
reference  to  prognosis.  The  first  is  hjphind  ferer.  If  in  a  dnuhtful 
case  the  reaction  is  found  between  the  fifth  and  thirteentli  day  of  the 
disease  and  not  later  than  the  twenty-second  day,  it  ia  presumptive 
evidence  that  the  difiease  is  typhoid  fever.     If  the  reaction  is  not 

'found  iu  the  second  or  third  week  of  a  supposed  case  of  typhoid 
fever,  it  is  prohable  either  that  the  case  is  very  mild  or  that  the 
diagnosis  is  wrong  (Simon). 

The  second  disease  is  ttiberrnlmis.  In  the  acute  miliary  form, 
wlijch  ia  liable  to  be  confuuuded  with  typhoid  fever,  the  reaction 
generally  does  not  appear  until  the  beginning  of  the  third  week  and 
continues  to  be  found  almost  to  the  end  (simos).  In  pulmonary 
phthisis  a  persistent  diazo-reaction  in  almost  invariably  indicative  of 
a  rapidly  advancing  and  usually  incurable  condition.    I  have  verified 

^the  truth  of  this  statement  iu  a  number  of  instances. 

111.    EVIDENCE    FROM    THE    MICROSCOPICAL 
EXAMINATION   OF  THE   URINE 

(1)  Fat  in  the  Urine.— When  fat  is  present  in  such  quantities 
that  it  is  practicable  to  ret-ognise  it  as  such  by  the  unaideti  eye,  it  ia 
termed  tipuria.  Ordinarily  the  fat  is  present  in  minute  droplets, 
which  are  recognised  only  by  microscopical  examination.  If  outside 
contamination  (oily  containers,  oil-lubricated  catheters,  a<ldition  of 
milk  by  malingerers)  can  bo  excluded,  fat  in  the  urine  may  be  due 
to  the  ingestion  of  excessive  amounts  of  fat  (e.  g.,  fat  meat,  cod-liver 
oil),  or  oil  inunctions. 

It  may  be  found  in  cases  of  fracture  invohing  the  bone  marrow 
and  causing  fat  emboli.»?m ;  in  the  fatty  degeneration  of  phosphorus 
poisoning;  in  long-continued  suppurative  jtrocesses  (pyiemia,phthi8is); 
in  the  lipfeinia  of  diabetes  mellitus;  in  obesity,  leuca?mia,  chronic 
alcoholism,  and  some  diseases  of  the  heart  and  the  pancreas.  The 
fat  may  be  deriv^ni  from  fatty  degeneration  of  the  renal  epithelium 
in  chronic  nephritis,  of  pus  cells  in  pyonephrosis,  or  of  neoplasms 
'somewhere  along  tho  urinary  tract.  If  the  urine  is  so  crowded  with 
minute  particles  of  fat  as  to  present  a  milky  appearance  to  the  naked 
eye,  it  constitutes  chyhiria  or  galacturia.  It  may  clot  more  or  leaa 
extensively,  and  contain  leucocytes,  red  corpuscles  in  sufficient  num- 
bers to  colour  the  coagulnm,  and  albumin.  Chyluria  may  be,  and 
QSuallT  is,  of  parasitic  origin,  due  to  the  preseQco  of  the  Filaria  san- 
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guinia  hmninia;  but  in  rure  instances  the  parasites  are  not  foiiuU 
and  tlip  etiology  is  obs('ure. 

("')  Pus  In  the  Urine. — Pyuria  is  found  as  a  very  important 
symptom  in  a  nunitttM-  of  alfoetions  of  the  urinary  tract,  from  the 
kidney  to  the  end  of  the  urethra  inclusive.  It  occurs  also  in  some 
instances  as  an  evidence  of  disease  in  neighbouring  organs.  The 
amount  of  pus  varies  from  a  moderate  increase  in  tlio  number  of 
leucocytes  normally  found  in  the  urine  and  to  be  perceived  only  by 
microscopical  examination,  to  a  quantity  which,  when  allowed  to 
settle,  will  form  a  deposit  an  inch  or  more  in  depth.  In  neutral  and 
acid  urines  the  form  and  i  liaractir  of  the  ])us  cells  may  be  well  pre- 
served, but  in  strongly  idkaliiie  urine  they  are  swolltn  and  perhaps 
completely  disintegrated.  If  an  old  abscess  has  ruptured  into  the 
urinary  passage  nothing  but  grauulur  or  fatty  detritus  may  be  found. 

When  pus  is  discovered  in  the  urine  the  question  immediately 
arises  as  to  its  source.  Not  infrequently  the  determination  of  the 
condition  giving  rise  to  the  pyuria  is  extremely  difficult,  but  in  the 
nuijority  of  cases  attention  to  the  following  points,  together  with  a 
consideration  of  the  history  and  associated  symproms,  will  enable  a 
satisfactory  answer.  It  nmy  be  stated  in  general  that  the  largest 
amounts  of  pus  come  from  an  inflamed  bladder,  or  from  the  rupture 
of  an  abscess  into  the  urinary  tract,  although  very  considerable 
quantities  may  be  ilischargcd  from  the  kidney.  Urine  containing 
pus  from  the  kidney,  or  from  an  outside  source,  is  usually  acid; 
from  the  bladder,  more  or  less  strongly  alkaline.  It  is  of  course 
alkaline  if  pyelitis  and  cystitis  coexist.  If  tlie  pus  appears  and  dis- 
appears rather  suddenly,  or  varies  notably  in  rjuantity  at  different 
times,  either  its  renal  or  its  outside  origin  may  be  suspected. 

(ff)  Urethritis  — If  the  pyuria  is  due  to  urethritis  (simple  or 
gonorrhceal),  a  drop  of  pus  may  be  squeezed  from  the  urethra,  and 
if  the  two-glass  test  is  employed,  the  first  portion  of  urine  voided 
contain.^  pus,  while  the  second  is  clear.  If  tlic  second  portion  also 
contains  pus  in  even  larger  quantity  and  is  alkaline,  the  presence  of 
a  coexisting  cystitis  may  be  inferred.  A  gonorrho'al  ulcer,  or  a  sub- 
urethral abscess  (especially  in  women),  may  also  be  responsible  for 
pyuria.     These  conditions  are  to  he  discovered  by  the  urethroscope, 

(A)  Cystitis. —If  the  urine  is  alkaline  (frequently  otTensivc)  and 
the  pus,  which  is  oftetj  gelatinous  and  ropy,  issues  with  the  last  por- 
tion of  the  urine,  the  pyuria  is  due  to  cystitis.  The  cystoscope  may 
be  employed  to  confirm  the  diagnosis,  and  the  sound  to  discover  a 
possible  calculus. 

[c)  Ureteritis. — The  nature  of  a  pyuria  due  to  a  tuberculous  or 
gonorrhceal   stricture  at   the  lower,  middle,  or  upper  part  of  the 
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ureter,  above  which  the  pns  may  collect,  is  to  be  determined  only 
by  ureteral  catheterization. 

(li)  Pyelitis  or  Pyelonephritis. — The  confimioiis  hut  remittent 
presence  of  pus  in  an  acid  urine  suggests  tuberrulous,  cakulous,  or 
obstructive  pyelitis.  If  the  pus  flows  interniiltently  it  is  more  likely 
to  be  trauscd  by  suppurative  or  surgical  kidney  with  abscesses  of  con- 
siderable size.  A  coexisting  cystitis  causes  the  urine  to  assume  the 
cystitic  type,  (b)  preceding,  but  also  stiggoeta  the  possibility  of  an 
ascending  renal  infection.  Ureteral  catheterization  may  determine 
beyond  doubt  the  presence  or  absence  of  pyelitis. 

(e)  Outside  Sources  of  Pyuria.— Certain  suppurative  foci  may 
rupture  into  the  nrinury  tract,  ulnrost  iuvarijihly  into  the  bladder, 
and  utilize  it  for  drainage.  Pyuria  of  this  kiud  is  must  frequeutly 
due  to  salpingitis,  simple  or  tuberculous,  but  may  also  arise  from  an 
abscess  of  the  ovary  or  extra-uterine  pregnancy,  suppurating  ovarian 
or  dermoid  cyst,  and  psoas  or  acetabular  abscess  cuunected  with  dis- 
ease of  the  vertebra  or  hip  joint.  A  vesico-inte.stinal  fistula  or  malig- 
nant disease  involving  the  bUnMcr  by  contiguity  may  also  be  classed 
under  this  head. 

A  bacteriological  examination  of  the  pus  may  afford  valuable  evi- 
dence by  revealing  the  gonococcus,  tiie  tubercle  bacillus,  colon  bacil- 
lus, or  the  bacillus  of  typhoid  fever,  as  well  as  the  ordinary  pyogenic 
organisms. 

('{)  Red  Blood  CorpxtBcleB.— See  Iliematuria,  page  679. 

(4)  Epithelial  Cells. — Under  normal  circumstances  only  a  small 
number  of  epithelial  cells  are  found  in  the  urine,  representing  the 
slight  pliysiologicnl  desquamation  constantly  occurring  in  the  whole 
length  of  the  urinary  tract.  Large  quantities  of  epithelium  when 
found  in  urinary  sediments  are  indicative  of  some  pathological  con- 
dition (ilisturhaiices  of  circulation  or  inflammatory  changes)  affecting 
the  kidney  or  the  urinary  passages.  Unhappily,  the  place  of  origin 
of  the  cells,  arid  in  coTLiequence  the  scat  of  the  disease,  can  not  be 
inferred  from  the  character  of  the  cell.s,  except  in  rare  instances, 
although  in  conjunction  with  the  history  and  the  associated  signs 
and  symptoms  the  cell  findings  may  afford  valuable  evidence  as  to 
the  nature  and  location  of  the  morbid  process.  The  uncertainty  as 
to  the  place  of  origin  of  the  epithelial  elements  arises  largely  from 
the  fact  that  similar  varieties  of  epithelium  are  found  in  widely 
separated  parts  of  the  urinary  tract.  Thus  a  certain  variety  of 
epithelium  when  derived  from  the  superficial  surface  of  the  mucous 
membrane  lining  a  definite  part  of  the  urinary  tract  may  be  quite 
characteristic  of  that  particular  area,  while  the  cells  of  the  deeper 
layers  of  the  membrane  at  the  same  point  may  exactly  resemble  the 
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Bnperficial  cells  of  other  portions  of  the  tract.  If,  therefore,  as  hap- 
pens in  all  but  slight  pathological  processes,  there  is  a  more  or  less 
extensive  desquamation,  one  is  apt  to  find  a  dejwsit  of  the  mixed 
varieties.  Moreover,  by  their  sojourn  in  the  urine  if  it  be  alkaline, 
the  exfoliated  cellular  elements  tend  to  become  swollen,  large,  and 
round,  tliu«  interfering  with  the  characters  hy  which  they  might 
otherwise  have  bot-ii  recognised. 

There  are  three  rarietiea  of  epithelium  the  recognition  of  which 
is  serviceable,  i.e.,  round,  cuiKiufe,  and Jlni. 

(d)  Rauad  Cells.— Tlie«o  cells  are  usually  a  little  larger  than 
leucocytes,  but  may  be  of  the  same  size.  They  are  distinguished 
by  a  lurge  and  distlDct  single  nucleus  which  is  visible  without  the 
aid  of  acetic  acid.  Tht-y  origitiate  mainly  from  the  uriuiferous 
tubules,  the  deep  layers  of  the  iiuumjus  membrane  of  the  pelvis  of 
the  kidney,  the  bladder,  and  the  male  urethra.  If  albumin  is  pres- 
ent, or  if  casts  are  found  to  which  some  of  the  round  cells  are  cling- 
ing, the  renal  origin  of  the  latter  may  be  inferred.  An  unusually 
large  number  of  well-preserved  and  typical  round  cells  occurring 
under  such  circumstances  is  indicative  of  an  acute  diffuse  nephritis; 
while  if  the  cells  are  fatty,  miirkedly  granular,  or  partly  disin- 
tegrated, the  existence  of  a  chronic  diffuse  process  is  more  probable. 
If,  with  a  largo  number  of  round  cells,  pus  is  present,  without  casts 
or  more  than  a  trace  of  albumin,  a  pyelitis  may  be  strongly  suspected. 

(//)  Caudate  Cells. — Coniual,  columnar,  sjiiMdle-shaped,  cylindrical, 
or  "  tailed  "  epithelial  cells  originate  from  the  superficial  layer  of  the 
mucous  membrane  of  the  pelvis  of  the  kidney  and  the  deep  layers  of 
the  vesical  mucous  membrane.  The  cells  from  the  latter  location 
are  said  to  have  longer  ''  tails  "  or  processes  by  which  it  may  be  pos- 
sible to  identify  them.  Although  by  no  nieaus  characteristic,  tailed 
cells  are  uauuUy  abundant  in  cases  of  pyelitis. 

(r)  Flat  Cells.— Large  squamous  or  pavement  epithelial  cells  are 
usually  derived  from  the  bladder  or  the  vagina.  The  vaginal  cella 
arc  usually  larger  than  those  from  the  bladder,  and  are  very  com- 
monly grouped.  An  unusual  abundance  of  flat  vesical  epithelial 
cells  is  indicative  of  cystitis,  and  if,  in  addition,  many  columnar 
cells  are  present,  the  cystitis  is  probably  of  a  severe  grade,  involv- 
ing the  deeper  layers  of  the  vesical  mucosa.  If  in  a  woman  there  is 
doubt  as  to  whether  a  vaginitis  and  not  a  cystitis  is  the  source  of  the 
squamous  epithelium,  the  vulva  should  be  cleansed  and  a  catheter 
specimen  of  urine  obtained. 

(5)  Tube  Casts  in  the  Urine. — l^rinary  tube  casts  are  perhaps 
the  most  important  of  all  findings  during  an  examination  of  the 
urine.     In  at  least  the  large  mnjority  of  cases  when  casts  are  dis- 
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covered  albumin  is  present,  although  it  may  be  in  such  small  amount 
as  only  to  be  discovered  by  the  more  delicate  tests.  There  are  three 
mtiin  divisions  of  tube  casts :  Firs/,  tliose  composed  of  cellular  ele- 
ments or  micro-organisms,  viz.,  red  corpuscles,  leucocytes,  epithelial 
cells,  or  bacteria  ;  ^erond,  casts  of  degenerated  cellular  elements  and 
unorganized  protoplasm — granular  ca-sts  ;,  third,  casts  composed  of  a 
homogeneons,  hyaline  material — hyaline  and  waxy  casts. 

Judging  from  personal  exj>erience,  it  seems  probable  that  casts  are 
found  more  frequently  in  sedimeuts  obtained  by  ceiitrifugatiou  than 
in  those  which  result  from  standing.  Certainly  of  late  years,  the  cen- 
trifugal apparatus  having  been  systematically  employed,  casts,  espe- 
cially of  the  hyaline  variety,  have  been  reported  as  occasionally  pres- 
ent in  a  much  larger  proportion  of  urines  in  my  own  practice  than 
was  formerly  the  case.  This  fact  emphasizes  the  truism  that  the 
presence  of  two  or  three  hyaline  casta,  like  that  of  a  trace  of 
albumin,  unless  found  in  repeated  examinutiuus,  does  not,  per  se, 
neceasarily  imjily  permanent  renal  disease. 

(fl)  Epithelial  Tube  Casts.— Tliese  occur  as  hollow  or  solid  cylin- 
ders composed  entirely  of  epithelial  cells;  or  the  cells  are  adherent 
to  the  surface  of  a  cylindrical  hyaline  matrix.  The  cells  may  be 
granular  or  fatty.  When  found,  such  casts  always  signify  a  desqua- 
mative nephritis,  the  epithelial  lining  of  the  renal  tubules  having 
been  partly  or  entirely  exfoliated.  (Jraunlar  or  fatty  degeneration 
of  the  colls  argues  in  favour  of  a  chronic  process. 

{fl)  Blood  Casts. — Casta  composed  of  red  corpuscles  bound  together 
by  a  fibrin  network  are  not  often  seen,  as  they  are  apt  to  be  obscured 
by  the  considerable  number  of  free  corpuscles  by  which  lliey  are  usu- 
ally accompanied.  Such  casts  are  encountered  in  acute  renal  hypcr- 
a'mia,  acute  nephritis,  hemorrhagic  infarction,  and  renal  httmuturia. 
When  found  in  a  case  of  h!<Rmaturia  their  pre.i*ence  furnishes  indubi- 
table proof  that  the  blood  originates  from  the  kidney. 

(»•)  Pus  Casts. — Very  seldom  casts  are  seen  which  are  formed  of 
leucocytes  alone.  When  found  they  are  indicative  of  a  multiple  sup- 
purative nephritis.  Small  numbers  of  leucocytes  adhering  to  other 
varieties  of  casts,  particularly  the  hyaline  form,  are  not  infrefiuently 
seen  in  the  noji-suppurative  uepliritides.  Plugs  or  halls  of  pus  are 
significant  of  pyelitis. 

(ff)  Bacterial  Casts. — Casts  proved  to  consist  of  bacterial  masses 
(micrococci)  moulded  into  cylinders  in  the  urinary  tubules  are  some- 
times discovered.  Their  presence  is  sigiiificant  of  pyelonephritis  in 
which  the  infection  has  travelled  upward  through  the  ureters  to  the 
renal  pelvis,  or  suppurative  nephritis  due  to  the  lodgment  of  an 
infective  embolus  from  some  distant  septic  focus. 
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(c)  GraDuIar  Casts. — Finely  or  coarsely  ^anular  casts,  often  frag- 
mentary, rL'sulting  from  degenerative  cliuuges  affecting  the  epi- 
thelium, red  corpuscles,  leucocytes,  or  hyaline  material  of  which 
they  were  originally  composed,  are  frequently  found.  If  such  casts 
are  present  it  is  safe  to  infer  the  existence  of  a  chronic  or  degenera- 
tive process  iu  the  kidneys. 

(/)  Fatty  Casts. — Casts  Avhose  surfaces  are  completely  covered 
with  fat  droplets  or  globules  are  usually  significant  of  subacute  or 
chronic  nephritis  with  fatty  degeneration,  especially  the  large  white 
kidney. 

(//)  Hyaline  Casts. — These  are  transparent,  homogeneous  casts, 
SfiMiL'tinies  showing  fine  pale  granules  or  striatioiis,  and  not  infre- 
r|iK'ntly  presenting  a  few  adherent  epithelial  cells,  red  cells,  or 
leucocytes.  They  are  the  most  common  of  all  casts,  and  arc  found 
not  only  in  all  infliimniations,  acute  or  chronic,  of  tlie  renal  tubules, 
but  when  purely  hyuliue  and  temporarily  present  may  result  from 
circulatory  disturbances  without  organic  changes. 

(h)  Waxy  Casts. — These  casts,  regarded  by  some  writers  as  merely 
a  variety  of  hyaline  cast,  are  not  at  all  indicative  of  amyloid  (waxy) 
degeneration  of  the  kidneys.  They  are  of  infrequent  occurrence, 
and  when  present  may  signify  any  one  of  the  subacute  or  chronic 
diseases  of  the  renal  substance. 

(j)  Cylindroids. — These  structures  are  probably  of  renal  origin 
and  closely  uffiliiited  with  hyaline  casts.  Like  the  latter,  they  are 
indicative  of  renal  irritation  and  circulatory  disturbances,  as  in 
oxuhiria  and  excessive  elimination  of  uric  luid,  but  may  be  present 
without  iilbuuiiii  and  unaccompanied  by  indubitable  casts.  Wliile 
their  exact  significance  is  a  matter  of  dispute,  some  vrriters  regard- 
ing them  with  suspicion,  it  is  very  likely  that  their  pathological 
inijiortnnce  as  indicating  organic  changes  is  minimal.  They  are 
fount!  especially  iu  the  urine  of  children. 

{G)  Prostatic  Threads. — Threads  of  mucus,  sufticiently  large 
to  be  easily  seen  without  the  aid  of  the  microscope,  tire  significant  of 
])rostatic  irritation. 

(7)  Spermatozoa. — These  are  found  in  the  first  urine  passed 
l)y  men  after  emission  (coitus,  pollution.'?,  following  an  epileptic  con- 
viil.^iiin),  and  in  women  when  the  external  genitals  have  been  soiled 
d  jring  coitus.  Thoy  occur  in  some  cases  of  injury  or  disease  of  the 
sjjinal  cord.  Occasionally  a  small  amount  of  semen  is  expressed  from 
the  vesicnlsB  seniiniilcs  by  hard  faecal  masses,  during  the  severe  expul- 
sive efforts  accompanying  obstinate  constipation.  The  persistent 
prosenco  of  spermatozoa  in  the  urine  is  the  cardinal  symptom  of  true 
snermatorrhcBa. 
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(8)  Elastic  Fibres  and  Tomour  Fragments.— Elastic  fibres 
when  present  indicate  a  sevcrc'  uUierative  process  in  the  bladder. 
Very  rarely  particles  of  papillomatous  or  villous  growths  of  the  blad- 
der are  detached,  and  appear  in  the  urine  as  vascular  connective 
tissue  formatiouB  covered  with  epithelial  cells.  In  other  tumours 
nothing  but  disintegrated  and  unrecognisable  material  is  usually 
found. 

(9)  Parasites. — The  following  organisms  have  been  encountered 
ill  the  urine,  either  by  ccntrifugation  and  the  preparation  of  dried 
and  stained  cover-glass  films,  or  by  cultures. 

(a)  Pathogenic  Bacteria. — The  typhoid  bacillus  is  present  in  the 
urine  at  some  period  in  the  course  of  almost  all  cases  of  typhoid 
fever,  and  its  finding  constitutes  one  of  the  diagnostic  tests  of  the 
disease.  The  discovery  of  the  iuberde  baciUus  in  the  urine  is  good 
evidence  of  tuberculous  disease  of  the  urinary  organs.  Tlie  finding 
of  the  gofiocorrus  may  explain  the  true  nature  of  a  supposed  rheu- 
matism. While  the  presence  of  bacteria  in  the  nrine  does  not 
necessarily  imply  renal  infiammation,  if  considerable  numbers  of  the 
diplococeus  of  pneumonia,  the  typhoid  bacillus,  the  Bucillus  eoli 
communis.,  or  the  pyogenic  staphylococci  and  streptococci  are  dis- 
covered in  the  urine,  and  the  clinical  symptoms  of  a  nephritis  or 
pyelonephritis  coexist,  it  may  safely  be  inferred  that  the  iufliimma- 
tion  is  dite  to  infection  by  the  p.'irticular  organism  found. 

{b)  Other  ParaBitic  Organisms.— Of  other  panisitic  forms  of  life, 
yeast  cells  may  occur  abundantly  in  urine  containing  sugar;  rarely 
the  ova  of  distoma  hffimatobium  and  the  Filaria  ifttvgvinia  hominis 
in  hffimaturia  and  chyluria;  trichomonas  in  hti'maturia;  also,  rarely, 
echinococcus  booklets  and  fragments  of  membrane  if  a  cyst  has 
ruptured  into  the  urinary  passages;  and  very  infrequently  aecarides, 
in  cases  of  vesico-roctal  fistula. 

Before  deciding  that  the  nrine  contains  bacteria  or  other  micro- 
orgariisms,  a  specimen  sliould  be  examined  directly  after  voiding, 
having  taken  the  necessary  precautions,  especially  for  cultural  testsj 
of  carefully  disinfecting  the  external  genitals,  and  8terili2iug  con- 
tainers, and  catheters,  if  the  latter  are  employed. 


IV.    COLLECTIVE    RESULTS    OF    URINALYSIS    IN 
SPECIAL    DISEASES    AND    CONDITIONS 

(1 1  MofKihle  Kuiiift/. — In  the  mnjority  of  movable  kidneys  the  uriue  presents 
to  abnormality.  Occttsiootilly,  when  the  ureter  becomes  badly  strangulated  or 
kinked  fDietl's  crises)  and  its  lumen  temporarily  constricted,  the  urine  is  scanty, 
loaded  with  uric  acid  or  oxidates,  iind  contains  1»loo<l,  allnimin,  and  epithelial 
cells.     Thia  conditioa  is  usually  followed  by  a  copious  discharge  of  pale  urine. 
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(2)  AaiU  or  Aetitt  Reiuil  Hi/p»-itmia. — The  urine  is  acid,  somewhat  in- 
creased in  quantity,  and  contains  more  or  less  blood,  small  amounts  of  albumin, 
and  a  few,  usually  hvaline,  casts. 

(3)  Pajisivf  Iff  Meehnnkiil  Renal  Conye*tiu». — The  urine  is  scanty,  acid,  of 
high  {specific  gravity,  usually  cloudy  with  urates,  and  contains  at  least  traces  of 
albumin,  with  a  few  small  hyaline  casts  and  occasional  red  corpuscles.  It  is 
the  typical  urine  of  chronic  valvular  disease  of  the  heart. 

(4)  AeuU  Diffute  NephritU. — The  urine  is  greatly  diminished  in  amount  (4 
or  5  oz.  in  34  hours),  or  is  even  totally  supprcssctl  (anuria).  It  is  smoky, 
blackish,  or  of  a  chocolate  color.  The  specific  gravity  is  high.  i\U>Mniiu  is 
found  in  large  umouut,  and  the  heavy  dc[)08it  contuiDi^  abundant  re<l  oorijusclcs, 
blood,  hyaline,  and  epithelial  tube  casts.     The  total  ures  is  lessened. 

(5)  Glinmk  DiffttM  liep/irit U.— The  quantity  of  urine  is  diminished,  it  is 
cloudy  from  urates,  the  s|K'cific  gravity  may  be  high  in  the  early,  but  is  low  in 
the  later,  stages.  Albumin  is  abundant,  sometimi'S  more  so  than  in  any  other 
diseaae.  The  heavy  sediment  contains  large  numbers  of  nearly  all  the  varieties 
of  tube  casts,  hyaline,  epithelial,  granular,  and  fatty.  The  latter  are  especially 
characteristic.  Occasional  red  corpuscles,  many  leucocytes,  imd  numl>crs  of 
degenerated  epithelial  cells  are  al^o  found.     The  amount  of  urea  is  decreased. 

(6)  Chronie  Iiittratitial  yephnCi*. — The  urine  is  increased  in  quantity,  light 
yellow,  clear,  with  a  [)ersistently  low  s|>ccitic  gravity.  Albumin  is  scanty,  oc- 
curring in  traces,  and  is  .sometimes  absent.  A  few  narrow  hyaline  casta  are 
almost  constantly  found  in  the  very  small  deposit.  Celhiljir  elements  are  as  a 
rule  no  more  abundant  than  in  noriiuil  urine.  Polyuria,  persi.st^'nl  low  s{>ecific 
gravity,  and  the  presence  of  a  few  liyaliue  casts  constitute  the  urinary  signs  of 
this  disease.     Albumin  may  or  may  not  Ijc  present  in  small  quantity. 

(7)  Amyloid  Binevae  of'  the  Kidney. — There  is  polyuria,  the  lu-ine  is  clear, 
palo,  and  of  low  specific  gravity,  with  a  scanty  sediment.  There  is  almost 
always  a  cliaracteristically  abundant  amount  of  albumin,  perhaps  with  an  un- 
usually large  proportion  of  globulin.  jModerate  numbers  of  large  hyaline,  and 
occasional  wa\y,  cast^  arc  found.  If  casts  are  numerous  a  certain  pro[)ortion 
are  fatty  and  granular. 

(8)  Pyditu.—(n)  In  the  simpler  forms  of  pycltti.s,  such  as  occur  in  the 
specific  fevers,  the  urine  is  cloudy  and  acid,  containing  |nis  cells,  young  epithe- 
lial cells  (mucous  corpuscles),  and  sometimes  red  blood  corpuscles.  Albumin 
is  present  in  traces. 

(h)  In  varieties  involving  both  pelvis  and  kidney,  the  urine  is  generally 
acid,  at  leuat  in  the  earlier  stages  and  when  not  complicated  by  cystitis.  The 
quantity  of  pus  is  considenible.  and  may  be  formed  into  plugs  or  rolled  into 
balls  by  its  passage  through  the  ureter.  The  pyuria  may  be  intermittent  !«- 
cause  of  a  varying  degree  of  obstruction  to  itJJ  exit  from  the  renal  pelvis  (calcu- 
lus, kinka,  pressure).  If  the  olwtructton  is  long  continued,  the  rcnnl  pelvis 
becomes  diatendiid  with  pus  (pyoiieplirosisi.  The  epithelium  may  or  may  not 
be  abundant,  and  a  few  casts  and  red  corpuscles  may  be  present.  Albumin  ia 
found,  generally  in  proportion  to  the  itinount  of  blood  and  pus. 

(<•)  In  acute  suf>p«rative  nephriti.s  the  nriuc  is  cloudy,  containing  pu«,  blood, 
epithelium,  bacteria,  and  costs.  The  latter  are  occasionally  composed  of  pus  or 
bacteria. 
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(9)  HydronephroM. — When  the  ureter  is  partially  obstructed  and  the  urine 
is  secreted  under  j^ressure,  it  is  of  a  !i>w  t<]wcilic  gra%'it_v,  and  traces  of  albumin 
aro  occasionally  present,  together  with  a  few  red  corpusclea  and  pus  cells. 
Tube  casts  are  not  common,  but  epithelium  is  abundunt. 

(10)  Renal  Cdlcuhis. — The  urine  is  strongly  acid,  and  contains  blood,  usu- 
ally enough  to  give  a  Amoky  tint.  Small  concretions  may  be  found.  Later  a 
calculous  pyelitis  may  be  present,  and  the  chanicters  of  the  urine  become  those 
previously  described  in  (/<),  parugrii|ih  (8*  ]ireceding. 

(11)  liiiuil  CtiMt-r. — Hiematuriii  in  the  most  important,  and  sometimes  the 
first,  evidence  of  the  disease.  An  oecasional  but  t'ljariicteristie  finding  is  that 
of  blood  easts  of  tliL*  renal  pelvis  and  the  ureter.  Tumour  particles  are  practi- 
cally never  found. 

(12>  RmutI  TiiWrfiuhmU. — The  urine  presents  the  features  of  ordinary  pye- 
litis, pus,  blood,  albumin,  epithelium,  and,  occa.sionally,  caseouH  masses.  Mi- 
croscopic examination  will  show  tubercle  bacilli,  or,  if  not  found  by  the  micro- 
scope, they  may  be  demonstrated  bj'  culture  and  inoculation. 

(13)  Cifxtic  Kiihry. — The  urine  resembles  that  of  interstitiul  ne|)hriti8,  as 
previously  described  in  paragmph  <6),  escept  that  there  may  be  a  larger  amount 
of  albumin,  a  decided  hteniaturia,  and  the  tube  casts  found  are  usually  large 
and  granular. 

(14)  Renal  Emholimn. — The  urine  becomes  suddenly  and  decidedly  albumi- 
nous, with  moderate  hieTnaturia,  and  a  little  pus.  It  contains  varying  numbers 
of  hyaline  and  epithelial  tube  casts.  During  the  3  or  4  weeks  (or  less)  subse- 
quent to  the  attack  the  urine  .steadily  regains  its  normal  characters. 

(1.5)  DuibeteB  In«ipUiu». — The  quantity  of  urine  is  enormously  increased  (30 
to  40  jiintaj,  it  is  pale,  and  the  specific  gravity  is  low  (1.00*2  to  1.007).  The 
total  urea  output  is  increased,  ft  does  not  contain  albumin  (except  in  occa- 
sional tniees),  sugar,  or  casts.     Inosite  (muscle  sugar)  is  infreLpiently  present. 

(10)  l>uiyU8  MelUtiit. — The  quantity  of  urine  is  greatly  in  excess  of  the 
normal  (6  to  40  pints),  the  gpecitic  gravity  is  usually  high  (l.OHO  to  1.04.5),  but 
exceptionally  is  low.  The  urine  is  pale,  acid,  has  a  sweetish  odour,  and  contains 
from  1  to  10  jwr  cent  of  glucose.  The  urea  is  increased.  Acetone,  diacetic 
acid,  and  3-oxybutyric  acid  may  be  present,  and  traces  of  albumin  are  not  in- 
frequent. 

(17)  Uramia. — Although  this  condition  may  be  due  to  various  diseases  of 
the  kidney,  two  urinary  findings  are  practically  constant,  without  reference  to 
the  particular  variety  of  the  causative  lesion,  viz.,  a  considerable  reduction  id 
the  amount  of  urea  (SOO  to  100  to  60  grains  in  24  hours),  and  the  presence  of  tube 
casts. 

(18)  CyttUi*. — In  acute  cystitis  the  urine  is  acid  and  contains  blood,  pus, 
albumin,  and  epithelitmi.  In  chronic  cystitis  the  urine  is  turbirl,  alkaline,  and 
ammoniacul.  It  contains  u  cousidcruble  amount  of  viscid  jms,  albumin,  umch 
epithelium,  crystals  of  triple  phosphate.'*,  and  niiinerous  bacteria  (coli  commu- 
nis, staphylococcus,  streptococcus).     Occasionally  blood  is  present. 

(10)  Vejfi«il  Cidctiiut. — Prior  to  the  development  of  cystitis  the  urine  per- 
sistently contains  uratic  or  phosphatic  deposits,  with  a  few  pus  celb  and  red 
corpuscles.  After  the  bladder  is  inflamed,  the  characters  of  the  urine  are  oa 
Stated  in  paragraph  (18),  exc«pt  tliat  blood  may  be  present  in  larger  amounts. 
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(20)  VmftU  Canter. — Marked  nnd  increasing  liieinaluria,  the  presence  of 
blood  clots,  al>ui]«lant  E|)Jt}R'liiini,  nnil,  in  rare  instances,  fragnu'nts  of  the 
growth  in  an  iicid  urine,  characterize  malignant  diw;itse  of  tin-  tiliidiJt^r.  When 
eyslitisi  is  initiated  the  special  characters  of  vesical  infltimniation  (I8i  »u|>ervene. 

(21)  Varical  Tuha-rulotUi. —B\ooti  in  small  anujunt,  and  increasing  «]uanti- 
ties  of  pus  in  an  acid  urine,  followed  hy  the  evidences  of  a  chronic  cystitis  (18), 
constitute  the  urinary  findings  in  tuberculojJiH  of  the  bladder. 


SECTION  XLin 

DIAGNOSTIC   PUNCTURE  AND   THE   EVIDENCE 
DERIVED   THEREFROM 

In  order  to  make  or  verify  a  diagnosis  it  is  sometimes  desirable 
to  ascertain  tlie  character  of  the  fluids  which  may  be  present  iu  tlie 
cavities  of  the  body  or  in  cystic  or  abscess  cavities. 

Technic  of  the  Puncture. — A  diagnostic  or  exploratory  puncture 
may  bo  made,  in  ease  of  necessity,  by  an  ordinary  hyiwdermic  syringe, 
but  is  better  done  by  using  tlic  ordinary  aspirator  or  an  exploring 
syringe.  The  latter  is  simply  a  hirger  hypodermic,  with  a  longer  and 
stouter  needle.  The  puncture  should  be  made  with  strict  antiseptic 
precautions.  The  needle  should  be  boiled  (oouvenieutly  in  a  test 
tube)  for  5  to  10  minutes,  or  put  in  a  steam  sterilizer.  The  skin  at 
the  point  to  be  punctured  must  be  scrubbed  first  with  soap  and  wa- 
ter, then  with  bichloride  solulion,  finally  \.nth  alcohol.  The  hands 
of  the  operiiior  should  be  siniiliirly  treated.  To  minimize  the  pain 
of  the  needle  thriLst,  a  few  minims  of  a  8-  to  4-per-ceni  solution  of 
cociine  may  be  injected  eubcutaueously;  or  local  ansesthesia  secured 
by  pressing  for  a  few  moments  a  bit  of  ice  sprinkled  irith  salt  against 
the  selected  point,  or  using  an  ethyl  chloride  spniy  for  the  same  pur- 
pose. The  needle  should  then  be  thrust  rapidly  but  steadily  to  the 
desiretl  depth.  If  a  vacuum  bottle  is  in  use  the  stopcock  should 
then  be  turned,  or  the  piston  of  the  syringe  slowly  pulled  out,  If 
the  attempt  is  unsuccessful,  the  needle  should  be  slowly  entered  a 
little  deeper,  or  gradually  withdrawn,  while  suction  is  continued. 
The  puncture  nuiy  be  covered  with  sterilized  gauze,  or,  better,  .sealed 
with  collotiion  in  which  a  little  bismuth  iodide  has  been  mixed. 

The  following  points  of  puncture  arc  those  commonly  employed: 

(1)  Perimrdhil  C'arifif. — The  puncture  may  be  made  either  in 
the  fourth  interspace,  ^  to  1  inch  from  ihe  left  sternal  margin ;  or  in 
the  fifth  interspace,  U  inch  from  the  left  sternal  margin;  or  if  the 
effusion  is  large,  by  entering  the  needle  iu  the  left  costoxiphoid 
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angle,  close  to  the  costal  margin^  and  passing  it  upward  and  back- 
ward. 

(2)  Pleural  Vavity. — Tlie  puncture  may  be  made  either  in  tbo 
eeventh  interspace  in  the  midaxillary  line,  or,  perhups  better,  in  the 
eighth  interspace,  just  outside  of  the  lower  angle  of  the  scapula. 

(3)  Peritoneal  Vavity. — Ordinarily  the  puncture  is  made  in  the 
linea  alba,  midway  between  umbilicus  and  symphysis,  first  making 
sure  that  the  bladder  is  ejnpty. 

(4)  Lumbar  J'luicittn'  (Quincke). — As  this  is  most  frequently  ro- 
quired  to  be  '.one  in  children,  general  ansesthesia  is  often  necessary. 
The  patient  should  be  placed  in  the  right  or  left  lateral  poKitiem, 
bent  somewhat  forward,  back  toward  the  operator.  Idoutify  the 
12th  dorsal  spine  by  meang  of  the  last  rib,  and  count  downward  to 
the  3d  (or  4th)  lumbar  spinous  process.  An  exploring  needle 
18  then  entered,  about  ^  inch  to  right  or  left  of  the  median  line,  on 
a  level  with  the  tip  of  the  spinous  process,  in  a  direction  somewhat 
upward  and  inward.  It  should  be  introduced  slowly  to  a  depth  of  3 
to  4  centimetres  (J  to  li  inch)  in  children,  4  to  8  centimetres  (1| 
to  3  inches)  in  adults,  before  it  pierces  the  membranes  and  enters 
the  vertebral  canal.  Unless  the  [treasure  is  great  the  cerebro-spinal 
fluid  escapes  ilrop  by  drop,  and  not  continuously.  Aspiration  is  not 
required.  Tbo  lluid  should  bo  collected  in  a  test  tube.  If  u  bac- 
teriological examination  is  to  be  made,  the  tube  should  have  been 
sterilized,  and  is  to  be  plugged  with  cotton  when  filled.  The  pro- 
cedure is  usually  free  from  danger.  It  is  wise  to  avoid  lateral  niuvc- 
ment  of  tlie  needle  while  obtaining  the  fluid,  in  order  to  prevent  un- 
necessary laceration  and  consequent  hemorrhage. 

(5)  Puncture  of  the  Lirrr. — E.xploratory  aspiration  of  the  liver 
may  be  done  by  entering  the  needle  either  in  the  seventh  interspace 
in  the  midaxillary  line,  or  in  the  lowest  interspace  in  the  anterior 
axillary  line,  or  posteriorly  at  the  central  point  of  the  area  of  hepatic 
dulness.  (Jeneral  anajsthesia  is  required.  This  procedure  may  bo 
essential  for  diagnosis  in  abscess  or  hydatid  cyst  of  the  liver,  and  is 
unattended  by  danger.  Puncture  of  the  gall  bladder  is  rarely  done, 
as  there  is  danger  of  leakage  from  the  opening  into  the  peritoneal 
cavity. 

(6)  Ct/xfs  and  AbnceitxeH. — These  are  to  be  punctured  at  the  most 
prominent  point  (e.  g.,  hydronephrosis),  or  in  the  center  of  the  dul- 
neas  caused  by  the  fluid  {e.  g.,  localized  empyema),  having  due 
reganl  to  the  presence  of  important  structures  which  may  run  a  risk 
of  injury. 

Bcamination  of  the  Fltiid  Obtained. — The  fluid  having  been  se- 
Carod,  it  is  necessary  to  note  its  colour,  transparency,  degree  ol 
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fluidity,  and  odour.  After  taking  its  specific  gravity  with  an  acca- 
rate  urinometer,  a  portion  may  be  get  aside  in  a  conical  glass  and 
allowed  to  settle,  observing  subsequently  the  appearance  of  a  deposit 
or  the  formation  of  a  coaguluni.  Another  portion  sJionld  be  filtered, 
and  the  filtnite  tested  with  regard  to  its  reaction  with  litmus  ]iaper 
and  the  presence  of  albumin,  sugar,  mucin,  and  sometimes  of  urea. 

The  presence  of  albumin  is  ascertained  by  the  same  tests  as  those 
used  for  itm  detection  in  urine.  Esbach's  albumiiiometer  may  be  em- 
ployed for  its  approximate  quantitative  estimation.  The  presence  of 
mucin  is  atfirmed  by  the  appearance  of  a  precipitate  upon  adding 
acetic  acid  in  excess  to  a  portion  of  the  fluid.  Tlio  presence  and 
amount  of  urea  (rarely  found  except  in  hydronephrosis)  may  be  de- 
termined by  boiling  and  filtering  the  fluid,  and,  after  evaporating 
the  filtrate  to  a  small  bulk,  testing  it  as  for  urea  in  urine. 

A  drop  of  the  sedimeut  obtained  by  standing  (or,  better,  by  cen- 
trifugation)  should  be  submitted  to  microscopical  examination,  with 
reference  to  the  presence  of  red  corpuscles,  leucocytes,  epithelial  or 
endothelial  cells,  booklets,  scolices  or  fragments  of  membrane  {echi- 
noeoccua),  actinomyces,  and  the  Ainwba  coli.  Pathogenic  bacteria 
may  be  sought  for  in  cover-glass  films  appropriately  stained,  or  by 
bacteriological  methods. 

Vtfhultiiijmmx. — In  transudates  (see  (I)  folhiwing)  there  are  ordi- 
narily only  a  few  endothelial  cells  and  scattered  leucocytes.  Choles- 
teritv  and  Charcot-Leyden  crystals  have  been  observed. 

In  exudates  (see  (?)  following)  there  will  be  fouod  erythrocytes  if 
blood  is  present,  endothelium,  and  more  or  less  abumhtnt  leucocytes. 
On  the  predominance  of  one  or  another  of  the  forms  of  the  leucocytes 
de]iejids  the  muthod  of  ciitodiagnonit.  Stated  in  general  terms,  it  is 
believed  Lhul  exudates  duo  to  chronic  tubercular  disease,  especially 
chronic  exudative  pleuri.sy,  present  a  ujarked  increase  of  the  lympho- 
cytes ;  while  in  non-tubercular  exudates  the  polymorphonuclear  ele- 
ments preponderate.  Simon  puts  the  pi-reentage  of  lymphocytes  in 
tubercuhir  pleurisy  as  ranging  from  50  to  98,  increasing  with  the  dura- 
tion of  the  disease.  The  otiu>r  forma  of  leucocytes  are  infrequent  and 
apparently  do  not  possess  diagnostic  importance.  Attempts  have  also 
been  made  to  apply  this  method  to  the  diagnosis  of  malignant  neo- 
plasms (see  (;j)  following).  While  cytodiagnosis  has  been  employed 
mainly  with  reference  to  the  pleura,  it  is  equally  applicable  to  effu- 
sions into  the  abdomen  and  the  joints.  In  arriving  at  conclusions  one 
must  take  into  consideration  the  relation  of  the  specific  gravity,  fibrin, 
and  albumin  content,  and  the  variety  of  leucocytes  preponderating. 

The  Characters  of  the  Fluid  According  to  its  Source. — 
(1)  Dropsical  Fluids. — Fluid  etiusions  obtained  in  pathological  cjuan- 
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titles  from  the  closed  (serous)  cavities  of  tlie  body  may  be  due  ou  tlie 
one  hand  to  passive  congestion,  as  in  cardiac  valvular  disease,  or  to 
defective  dniinage  by  \v;iy  of  tlie  kidneys,  m  in  uephritis.  On  the 
other  hand,  the  aecuiiiuhitiou  may  be  the  result  of  inflammation. 
The  former  are  dropsical  fluids  or  iransvdates,  the  latter,  iuflummu- 
tory  tlnids  or  ej-nihtfe,*.  It  is  not  always  easy  to  distinguish  one  from 
the  other.  Both  may  be  clear,  serous  fluids  of  a  light  yellow  or  yel- 
lowish-green colour,  and  both  contain  albumin.  If  the  specific  gravity 
of  the  fluid  is  under  1.0If>,  and  the  pt-rcentagc  of  albumin  i!4  less  than 
2.5,  it  may  be  detiuitely  inferred  that  it  is  a  transudate.  Transudates 
are  sometimea  reddish  (sanguineous),  very  rarely  milky  (chylous). 
If  a  transudate  contains  blood,  clotting  on  standing  may  occur,  usu- 
ally to  a  moderate,  sometinies  to  a  considerable,  extent. 

(2)  lujlaunnatory  Fluids. — If,  on  tlie  contrary,  tfie  specific  gravity 
is  above  1.018,  and  there  is  more  than  4  per  cent  of  albumin,  usually 
(but  not  necessarily)  with  the  fornmtinu  of  a  considerable,  coiigu- 
Inm,  tlie  fluid  is  an  exudate.  As  a  general  rule  fluids,  whetlicr  of 
iuflammatory  or  non-inflammatory  origin,  derived  from  the  pleural 
cavity,  are  richer  in  albumin  than  those  obtained  from  the  perito- 
neal sac. 

(3)  Sennis^  Sero-fibrinotts^  and  Hemorrhfigk  Fluids, — It  is  mainly 
with  these  forms  of  effusion  that  difficulties  may  arise  in  determin- 
ing whether  a  given  specimen  is  a  transudute  or  an  exudate.  The 
points  of  distinction  have  just  been  described.  Under  the  micro- 
scope serous  and  scro-fibrinous  exudates  will  show  small  numbers  of 
fattily  degenerating  endothelial  cells,  polymorphonuclear  leucocytes, 
and  red  corpuscles,  the  latter  usiudly  from  tlio  jmricture.  Bloody 
pleural  exudates  are,  in  the  majority  of  cases,  due  either  to  tubercu- 
lous or  carcinonnitous  disease  of  the  lungs  or  pleura.  'i'l)e  micro- 
scope shows,  in  addition  to  leucocytes  and  endothelial  cells,  large 
numbers  of  red  corpu.scles  and,  occasioiudly,  crystals  of  cliolcsterin. 
A  search  for  bacilli  may  be  made  in  euspectcd  tubcnnilous  pleurisy, 
but  they  are  rarely  found.  In  supposed  malignant  <Hsease  of  the 
pleura  a  diagnosis  often  may  be  made  possible  by  the  finding  of  an 
unusually  large  number  of  epithelial  cells  exhibiting  mitotic  tigurcs, 
many  of  them  atypical  (Dim  k).  To  recognise  these  figures,  prepare 
a  cover-glass  film  of  tfie  sediment,  dry  in  the  air,  fix  for  one  hour  in 
equal  parts  of  absolute  alcoliol  and  ether,  and  stain  with  d flute 
hsBmatoxylin.  The  discovery  of  very  large  epithelial  cells,  especially 
if  grouped,  or  of  solid  particles  presenting  an  alveolar  structure,  con- 
stitutes good  evidence  of  malignancy.  The  presence  of  globules  of 
fat  (rendering  the  fluid  milky),  or  grouped  crystals  of  the  fatty  acids, 
speaks  in  favour  of  carcinoma. 
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(4)  Sero-purnUnt,  Purufml,  or  I'utrid  Fluidx. — Fluids  possess- 
ing tile  charactt'i's  indicated  l>y  these  mimes  are  unquestionably  exu- 
dates or  inrtanimiitory  effusinn.s.  Seropus  jiiul  pus  are  usually  readily 
recognised.  The  mieroseope  shows  a  vast  number  of  leucocytes, 
mainly  of  the  polymorphonuclear  variety,  which,  if  the  pus  is  old, 
present  fatty  jjrnnules  and  vac  uolations,  or  are  shrunken  and  cre- 
uated.  A  certain  iiuDiber  uf  red  corpuscles  are  also  found.  A  brown 
or  brownish-green  fluid,  having  an  extren)ely  offensive  and  charac- 
teristic odour,  is  a  putrid  exudate  cont-aining  degenerated  pus  cells 
and  crystals  of  fatty  acids,  cholesterin,  and  hamiatoidin.  The  fiiul- 
ing  of  a  putrid  Ihiid  in  the  pleural  sac  nuiy  indicate  the  pcrforadon 
of  a  subphrenic  abscess  or  a  gangrenous  spot  of  lung  into  the  cavity ; 
in  the  peritoneal  cavity,  u  similar  perforution  of  a  gastric  or  intesti- 
nal nicer;  although  in  either  case  it  may  occur  as  the  result  of  a 
malignant  growth  or,  more  rarely,  witliout  an  assignable  cause. 

Pus  may  be  examined  for  the  possible  presence  of  actiuomyces, 
the  Amipha  coli,  and  various  pathogenic  bacteria,  especially  the  iH'p- 
Itiroccits purtiuiiiiiifP  and  the  streptococcus. 

(5)  Chyldus  Fluids. — A  turbid  milky  fljiid  may  be  found,  most 
frequendy  in  the  peritoneal  cavity,  less  commonly  in  the  pleural 
cavity,  aud,  us  a  rare  occurrence,  in  the  pericardial  sac.  The  mtlki- 
ness  is  alnvnst  ahvaiys  due  to  the  presence  of  fat,  sometimes  in  dis- 
tinct droplets  (chyloid  exudate),  in  other  cases  in  a  state  of  fine 
molecular  division  (chylous  exudate).  A  few  instances  have  been 
reported  (Lion)  in  which  the  turbidity  was  caused  hy  the  presence 
of  numerous  albuminous  granules.  Chylous  and  chyloid  fluids  are 
found  in  connection  with  tilariasis,  cancer  of  the  mesenteric  glands, 
peritoneum,  or  pleura,  and  in  c<H!ditiunB  which  lead  to  the  presence 
of  large  numbers  of  fattily  degenerating  endothelial  cells.  When 
found  in  the  peritoneum  (chylous  ascites)  the  fluid  may  have  come 
from  a  [lerforation  ol  the  thoracic  duct.  It  has  been  suggested 
(oslkr)  that  mild  grades  of  chylous  ascites  occurring  in  patients 
upon  a  strict  milk  diet  may  be  due  to  the  excess  of  fat  which  is  in 
the  blood  (lipieniia)  under  such  circumstances. 

(ij)  ('erfbrit-Hpiiuil  Fluid. — Normally  this  is  a  clear,  colourless, 
or  slightly  yellow,  watery  fluid,  with  a  specific  gravity  varying 
from  1.005  to  LOO?.  It  contains  albumin  (0.1  per  cent),  and  a  sub- 
stance which  reduces  Fehling's  solution.  Acoaguhim  seldoiri  forms. 
.Microscopic  examination  shows  only  a  few  leucocytes  ami  endothe- 
lial celts. 

If  the  fluid  is  cloudy,  forms  a  considerable  coagulum,  and  under 
the  microscope  presents  large  numbers  of  leucocytes,  the  existence 
of  a  purulent  meningitis  is  assured.     Tlie  fluid  maj'  have  a  specific 
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p*!ivity  as  higfi  ua  1.012,  and  may  be  sero-pnrulent  or  even  consist  of 
pure  pus. 

The  fluid  obtained  in  cases  of  brain  tumour,  as  well  as  in  serous 
and  tuberculous  meningitis,  is  normnl  in  appearance  antl  composi- 
tion, but  owing  to  increased  intracranial  pressure  it  flows  in  much 
larger  quantities,  varying  from  a  few  to  100  cubic  centimetres.  If 
only  a  few  dro]>s  can  be  obtained  it  is  usually  safe  to  exclude  the 
diseases  just  mentioned. 

Microscopical  examination  of  the  centrifugalized  fluid  {by  stained 
cover-glass  films)  and  bacteriological  examination  by  ciilturos  may 
afford  most  valuable,  and  sometimes  imlispensable,  evidence  of  the 
nature  of  a  meningitis.  Thus  may  be  found  the  IHplocwcns  intra- 
teUulnris  menintfih'flis  (menitigococcus),  the  organism  causing  epi- 
demic corcbro-spinal  meningitis,  the  bacillus  of  tubcrcnlusis,  the  dij)- 
lococcus  of  pneumonia,  and  the  siroptocoocus  of  septic  meningitis. 

(7)  Pnncreittic  C'lfsf. — The  fluid  obtained  from  a  cyst  of  the  pan- 
creas is  watery,  clear,  colourless,  or  slightly  yellow,  of  a  low  specitic 
gravity,  and  may  or  may  not  form  a  slight  coagulum.  If  its  origin 
from  the  pancreas  is  suspected  it  may  be  tested  with  regard  to  its 
power  of  digesting  egg  albumen;  A  few  small  particles  of  the  latter 
arc  phiced  in  the  llnid,  which  is  usually  alkaline,  but  if  not,  is  ren- 
dered .so  by  a'.hiing  10  per  cent  sodium-hydrate  solution.  After  two 
or  three  hours  a  drop  of  very  dilute  solution  of  sulphate  of  copper  is 
added,  and  if  a  reddish  violet  colour  appeurts  (biuret  reaction)  tlie 
presence  of  albumose,  and  therefore  of  trypsin,  is  assured.  A  ticga- 
tive  result,  however,  does  not  mean  that  the  fluid  is  not  from  the 
pancreas,  as  the  trypsin  disappears  unless  the  fluid  is  recent. 

(8)  Ilijilatid  Cyst. — Tlie  fluid  is  watery,  colourless,  clear,  or 
slightly  cloudy,  with  a  specific  gravity  of  1.006  to  1.010.  If  this  rare 
condition  is  su.spe<ted,  a  careful  microscopic  examination  should  be 
made  for  slireds  of  the  cyst  wall,  booklets,  and  scolices. 

(D)  [Hsirndett  furll  lilnddcr. — As  previously  stated,  puncture  of 
the  gall  bladder  is  rarely  done  for  diagnostic  purposes.  If  occasion 
arises  for  the  identification  of  its  contents  the  fluid  will  be  found  to 
be  viscid,  colourless,  or  stained  with  bile, and  of  a  low  specific  gravity. 
Mucin  can  generally  be  found  by  the  usual  tests. 

(10)  HydroHe/ifirosis,  —The  fluid  is  watery,  colourless,  or  slightly 
yellow,  with  a  specific  gravity  of  1.008  to  1.020.  A  chemical  e.xamina- 
tion  may  reveal  urea  and  uric  acid  in  considerable  quantities,  which, 
together  with  the  finding  of  renal  epithelium  by  the  microscope,  con- 
stitute characteristic  features. 

(11)  Ovarian  Cysts. — The  fluid  from  an  ovarian  cyst  varies  con- 
siderably in  colour,  consistence,  and  composition.    It  may  be  of  a 
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greenish,  yellowish,  or  browuish  tint;  watery,  viscous,  or  colloid  in 
consistence;  and, according  to  the  amount  of  albumin  contained, the 
specific  gravity  rims  from  1.00^  to  1.050. 

If  it  is  suspected  that  the  fluid  under  examination  is  from  an 
ovarian  cyst,  one  should  test  for  metiilbumin  (parulbumiu).  Mix  a 
portion  of  the  fluid  with  3  times  its  volume  of  alcohol,  let  it  stand 
for  Zi  hours,  filter,  shake  the  precipitate  with  water,  filter  again,  and 
apply  tlie  following  tests  to  the  watery  filtrate:  Boil  a  portion,  and 
if  the  fluid  becomes  more  or  less  opaque  without  the  formation  of  a 
precii)itate,  metalbumin  is  present.  Acidify  another  portion  with 
acetic  acid,  and  add  a  few  drops  of  a  10  per  cent  solution  of  potas- 
sium ferrocyanide.  In  the  presence  of  metalbumin  the  fluid  thick- 
ens and  becomes  of  a  yellowish  colour. 


SECTION  XLtV 
KRYOSCOPY 

0B3EEVATI0N  of  the  changes  in  the  normal  freezing  point  of  the 
body-fluids,  particularly  blood  and  urine,  brouglit  about  by  the  pres- 
ence of  foreign  substances  due  to  disease,  has  of  late  been  practised 
with  a  view  to  determining  their  value  as  aids  in  diagnosis.  Raoult 
demonstrated  that  dissolved  solids,  fluids  and  gases  lower  the  freezing 
point  of  their  eontainiug  liquid  in  proportion  to  the  amount  dissolved, 
and  that  equimolecular  solutions  have  similar  freezing  points.  Con- 
versely, u  lowered  freezing  point  should  show  the  degree  of  molecular 
concentration  present  in  the  body-fluids  in  disease. 

The  following  description  of  one  form  of  the  apparatus  and  its 
use  is  taken  from  the  Clinical  Hajmatology  of  J.  C.  Da  Costa,  Jr.  : 

"The  cryoscope  made  by  Fontaine,  of  Paris  (Fig.  963),  is  simply 
constructed,  durable,  and  thoroughly  sati.sfactory  for  clinical  use.  It 
consists  of  a  atout  glass  freezing-jar.  A,  provided  with  a  large  test- 
tube,  B,  passing  to  its  centre  and  kept  in  position  by  a  metal  support, 
C.  At  the  base  of  the  jar  there  is  a  draiu,  D,  for  the  liquid  which  ac- 
cumulates as  the  ice-salt  mixture  melts.  A  small  test-tube,  E,  having 
a  lateral  vent,  F,  fits  within  the  larger  tube,  being  adjusted  by  means 
of  a  rubber-collar,  G,*  so  that  between  the  two  tubes  an  air  chamber 


*  In  the  original  model  of  the  iiisf  riiinpiil  this  colUr,  as  well  (is  the  metal  hand 
supiHtrting  the  large  test-tiihe,mterfflres  with  the  reading  of  tlif  thf?rnioniet«r  scale, 
but  this  defect  may  be  easily  reraediefl  by  cutting  in  each  a  smnll  window,  so  as  to 
allow  a  clear  view  of  the  mercury  column.  The  apparatus  is  made  by  Q.  Fontaine, 
16  Rue  Monsieur  le  Prince,  Pa,r\$ ;  it  costs,  duty  free,  90  francs,    The  A,  H,  Thoiua^ 
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is  formed.     A  thermometer,  II,  encircled  hy  a  metal  spiral  stirrer,  I, 
is  let  doWQ  into  tlie  fiiiuiller  tvst-tube  and  adjiisU'd  so  that  ii  touches 
neither  the  walls  nor  the  bottom  of  the  latter,  being  kept  in  this  posi- 
tion by  means  of  a  vertical  standard  fitted 
with   an  adjustable  horizontal  arm.     The      .  e 

thermometer  regissters  from  —  3°  C.  to 
-f  3°  C,  being  graduated  in  ,Jo  of  a  de- 
gree, and  is  provided  with  a  pear-shaped 
bulb  at  tiie  top,  to  allow  for  the  expan- 
sion of  tlie  mercury  roluum.  The  ther- 
mometer is  ttu  extremely  delicate  and  ex- 
jyeHHive  bit  of  appiinitus,  and  must  bo 
handled  with  rare,  for  fear  of  breakage. 
It  should  be  tested  with  diatilli'd  water,  so 
that  any  deviation  may  be  taken  into  ac- 
count in  subsequent  observations. 

Method  of  Uae. — Tiie  freezing-jar,  with 
its  large  test-tube  adjusted,  is  filled  to  the 
brim  with  a  mixtui-e  of  cracked  ice  and 
rock  salt,  packed  iu  alternate  layers,  the 
whole  being  covered,  at  the  level  of  the 
mouth  of  the  jar,  with  a  layer  of  salt  an 
inch  iu  depth.     The  size  of  the  bits  of  ice 

should  be  large  enough  to  insure  gradual  thawing,  for  finely  crushed 
ice  rapidly  turns  to  slush.  Ten  cc.  of  the  blood  or  urine*  are  placed 
in  the  small  test-tube,  wliicfj  is  laid  against  a  bkiok  of  ice,  to  cool, 
while  the  freezing-jar  is  being  packed.  By  the  time  this  is  accom- 
plished (about  five  minutes)  the  fluid  to  be  tested  will  have  cooled 
sufficiently,  and  the  next  step  iu  the  test  may  proceed.  tJreat  care 
must  be  taken  that  both  the  test-tubes  and  the  thermometer  are 
absolutely  dry,  for  the  slightest  trace  of  moisture  so  alters  the  freez- 
ing-point that  gross  inaccuracies  in  the  final  reading  may  result. 
The  email  test-tube  is  now  fitted  within  the  larger  one,  after  which 
the  thermometer,  with  the  stirrer  in  place,  is  carefully  lowered  into 
position,  resting  free  from  contact  with  the  walls  and  bottom  of  the 
tube,  with  its  mercury  bulb  immersed  in  the  test  fluid.  The  ther- 
mometer, when  correctly  adjusted,  is  hung  from  the  arm  of  the 
standard  placed  alongside  the  freezing-jar.    The  handle  of  the  stirrer 


cBi 


Fn..  '>m. — F(<iitaini*'s  kryoaoope. 


CompAiiy,  Philadelphia,  makes  an  excellent  kryoscope  of  the  Fontaine  mode],  the 
cost  of  which  is  considerably  less  thuii  thut  of  the  French  instrument. 

•  The  patient'*  1i1o(mJ  «n(J  uritie  should  be  collecled  at  the  s«nie  time  :  the  fonner 
by  aspirating  a  8upt*rflcial  vein,  the  liitter  by  c«thelerizing  each  ureter  if  the  test 
involves  a  determinatioti  of  the  integrity  of  piwh  kidney. 
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is  iiijw  constantly  moved  up  and  down,  so  as  to  equalize  the  tempera- 
ture «f  the  tent  fluid  as  it  coTigeals,  and  this  mixing  is  to  be  con- 
tinued intermittently  during  the  rest  of  the  observation.  After  a 
wait  of  about  five  minutes  the  column  of  mercury  begins  to  fall, 
first  very  slowly,  than  rapidly,  to  apuroximatcly  two  degrees  below 
zero,  at  which  point  it  remains  for  a  few  moments,  and  then,  because 
of  the  heat  evolved,  rises  to  the  true  freezing-point,  where  it  remains 
stationary  for  about  tM'o  minutes,  after  which  it  fidls  to  the  tempera- 
ture of  the  outside  mixture  of  ire  and  salt.  Wlion  llie  point  of  stabil- 
ity is  attained,  the  degree  registered  by  the  mercury  column  is  noted 
to  obtain  the  freezing-point  of  the  specimen.  In  making  this  ond- 
observution  the  eyes  shonhl  Ijc  on  a  level  with  the  top  of  the  mercury 
column.  It  may  be  hastened  somewhat  by  the  insertion  of  a  pellet 
of  ice  in  the  vent  of  the  small  test-tube  just  before  the  freezing-point 
is  reached." 

The  personal  equation  enters  so  largely  into  these  observations, 
and  they  are  further  so  modified  by  differences  in  thermometers, 
changes  in  the  freezing  nnxture,  etc.,  that  much  practice  is  required 
before  dependable  readings  can  be  taken.  The  dtflerence  between 
the  freezing-point  of  distilled  water  and  tluit  of  the  fluid  under  obser- 
vation is  represented  by  the  symbol  A  (delta). 

A  fairly  large  nutzdier  of  readings  of  human  fluids  seem  to  estab- 
lish the  A  for  nornial  blood  at  —  O.Sfi"  to  —  (*.58°  C.  Urine  may  vary 
so  muib  in  health  tiiat  A  may  extend  from  —  0.8°  to  —  0.2°  t'.  Less 
than  —  O.M  '  points  to  disease. 

In  cases  of  renal  disease  n  comparison  of  the  A  of  both  hloud  and 
urine  drawn  at  the  same  time  should  be  made,  and  when  possible 
catheterization  of  the  ureters  should  be  practised.  The  urine  show- 
ing variations  most  closely  aiqiroximating  those  of  the  blood  is  from 
the  diseased  kidney;  when  both  kidneys  .show  marked  dilTerences, 
that  differing  moat  widely  from  the  blood  is  the  diseased  one.  Marked 
variations  have  be<?n  noted  in  um-nna  liy  Twindemanu.  Housquot  de- 
termined the  A  of  eclamptic  blood  at  —  .(5'  C. 

In  ditferentiatitvg  pneumonia  from  typhoid  fever,  Koranyi  claims 
that  a  A  above  —  (1.56°  C.  jioints  to  the  former.  If  after  free  inhala- 
tion of  oxygen  the  normal  A  (0-5t>°)  is  not  re-established,  renal  dis- 
ease is  probably  present.  Clowes  has  employed  kryoscopy  for  the 
qtnintitative  estimation  of  albumin  and  sugar.  Changes  in  the  A  of 
blood  have  been  demonstrated  in  death  from  drowning,  as  well  as 
in  a  number  of  other  pathological  conditions.  The  procedure  seems 
to  have  a  certain  value  as  a  corroborative  means  of  laboratory  diag- 
nosis. 
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SECTION   XJ.V 

THE  USES  OF  THE   ROXTGEN    LKillT   IX    MEDICAL 

DIAGNOSIS 

Prepared  by  Paul  Monroe  Pilcher,  M.  D. 

Armamentariuin. — For  the  most  efficicni  work  in  Ruiitpen- 
ruy  diaguosis,  two  things  are  essential — a  good  Crookes'  tnhe,  whoso 
vacuum  may  be  regulated  by  the  operator,  and  an  apparatus  of  suffi- 
cient elc'Ctrieiil  Htrotigth  to  excite  it  to  its  full  rapacity.  Tlie  various 
auxiliary  devices,  viz.,  the  tube-holders,  exaniiniug-tahles,  mechanisms 
for  controlling  the  current,  plate-holders,  Huoroscopes,  localizers,  etc., 
vary  with  the  needs  of  the  diagnostician. 


Fio.  8B4. — (iundetaoh  tub«  pruvlJoil  with  Osmo-regcncration. 

The  maolune  required  to  produce  electrical  energy  of  Bufticiontly 
high  potential  may  be  either  of  the  static  or  the  induction-coil  variety. 
In  diugno-sis  the  iriduction  coil  or  RuhnikctrfT  coll  is  to  be  preferred. 
A  direct  or  alternating  current,  primary  or  storage  battery  may  be 


PUttf  clljkphnieni 


Tubular  iHapluiufm 


Fio.  2fi5.— PIa«c  'tiupliminn, 


Fio.  SM, — Tiiliiitar  (llnplirni^ni, 


used.  The  static  machine  is  not  as  powerful  and  is  more  uuceilaiii. 
The  electrolytic  interrupters  of  Wehnelt  or  Caldwell,  or  the  mercury 
interrupters,  arc  best  for  use  with  the  itnhictiou  coil.  A  Huitable 
rheostat  should  be  used  by  which  the  amperage  may  be  adjusted. 

The  Crookea'  tube  represents  the  most  imprjrtant  instrument  of 
the  outfit.     It  consists  of  a  glass  bulb  from  which  the  air  is  exhausted 
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and  in  which  are  fixed  the  electrodes.  The  cathode  or  negative  pole 
ends  in  a  concave  disk  mude  of  aluminum.  The  otwde  or  positive 
pole  ends  in  a  flat  disk  of  platintim,  placed  opposite  and  focuged  to 
the  cathode  at  an  angle  of  45  degrees.  Many  tubes  contuia  a  second 
anode.  The  degree  of  vacuum  in  the  tubes  varies.  Those  of  low 
vacuum  are  called  soft  tubes  and  do  not  penetrate  as  deeply  as  the 
tubes  of  high  vacuum,  which  are  known  as  hard  tubes.  In  the  best 
tubes  this  vacuum  can  be  regulated  by  means  of  regulators  attached 
to  the  tubes.  The  (Umdelach  tube  (Fig.  2(!4)  and  the  Mueller  tube 
are  two  of  the  best  of  this  class. 

The  use  of  various  devices  to  limit  the  extent  and  direction  of  the 
X-rays  is  very  important,  and  with  this  end  in  view  many  diaphragms 
have  been  invented.  Tht«y  are  especially  valuable  in  diagnostic  differ- 
entiation. The  simplest  form  of  diaphragm  consists  of  a  sheet  of  lead 
with  H  hole  cut  in  it  and  pliiccd  over  the  part  so  tliatonly  the  part  to 


Flu.  'i67. — SkiiijfrnpWiiK  ImiiJ  by  tlie  iii'l 


Jiiiplir»iciii. 


be  examined  is  exposed  to  the  rays  (Fig.  265).  The  highest  devel- 
opment of  this  device  is  the  tuba!  diaphragm,  which  excludes  all  but 
the  focal  rays  (Fig,  '^60).  This  valuable  resource  is  utilized  in  the 
diaphragm  of  Beck  (Fig.  267),  and  the  compression  diaphragm  of 
Albers-Schoenberg  (Fig.  268). 


PLUOHOSCOPIC  EXAMINATION 


m 


The  proper  degree  uf  vacuum  antl  the  length  of  exposure  are 
learned  by  experience.     Both  are  most  important  factors  in  diagnosis. 


A^ 


Fio.  2'iM.— SkiunTapliiiJX  renal  enlculi  l>y  uiing  lb«  fompresnifm  dmiihrai^i. 

nuoroscopy, — The  fluoroscope  or  screen  is  necessary  to  make 
be  X-rays  visibU',  the  object  or  part  of  the  body  to  be  examined  being 
placed  between  the  tVoukes'  tube  and  the  screen  in  snch  a  manner 
that  the  rays  passing  through  the  body  will,  if  possible,  strike  the 
screen  at  right  angles.  Soft  tubes  or  tubes  of  medium  hardness  are 
best  for  this  work.     Some  form  of  diaphragm  is  \'ery  xisefiil. 

Advantagett  of  Fluoroscopic  E.mmi nation. — The  object  examined 
may  be  moved  at  will,  or  may  be  in  active  motion  itself.  It  gives 
sharper  outlines  of  moving  objecta  than  a  photograph.  It  is  especially 
valuable  in  watclring  the  movements  of  the  heart,  lungs,  and  dia- 
phragm ;  in  measuring  the  amount  of  excursion  of  the  diaphragm; 
in  determining  the  presence  or  absence  of  stricture  of  the  esophagus; 
and  in  showing  the  motion  of  fluid  in  the  thoracic  cavities,  or  of  tu- 
mours with  deglutition  and  respiration.  It  does  not  necessitate  the 
development  of  a  [ihotograplnc  plate.  It  may  be  the  only  method 
applical>le  in  children.  Tracings  of  the  pictures  may  be  made  on  the 
body,  thus  providing  a  vahuible  adjunct  to  tlie  physical  examination. 
It  is  ijuicker,  cheaper,  easier,  and  often  mure  satisfactory. 

Di8t>dvniitiige». — There  is  danger  of  X-ray  dermatitis  from  long 
exposure.  The  visual  picture  may  be  misinterpreted,  and  it  is  often 
impossible  to  see  details  found  by  skiagraphy.  Furthermore,  it  pro- 
vides no  permanent  record  for  future  reference. 

Skiagraphy. — The  Riintgen  rays  affect  the  photographic  plate. 
The  ohjeci  to  he  photographed  is  placed  between  the  Crookes'  tube 
and  the  plate.  The  length  of  exposure  depends  upon  the  density  and 
thickness  of  the  object,  the  degree  of  vacuum  of  the  tube,  the  strength 
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of  the  currutit,  aii*l  the  scusitivcness  of  the  plate.  The  tube  should 
he  plat'od  at  a  greater  dtstance  from  the  plate  tlian  from  tlie  fluoro- 
scopic sf'iTL'ii.  Ordiiutry  photographic  plates  may  he  used,  hut  special- 
ly prepared  X-ray  filates  .siiou-  ifreater  detail  A  plate-holder  is  un- 
necessary but  convenient.  Exclusion  and  compression  diaphragms 
are  very  useful.     The  skiagrapher  should  develop  hie  own  plates. 

The  interpretation  of  the  plate  rerpiirea  nuicli  skill  and  experience. 
Allowances  must  be  made  for  distortion,  since  the  impression  is  only 
a  shadow  picture.  The  relative  positions  of  tlio  tube,  patient,  and 
l)hil,e  must  he  known.     Study  the  negative  itself  rather  than  a  print. 

Ativaufagfft  of  Skiuyrophy. — It  gives  a  permanent  record.  The 
phite  may  he  studied  at  leisure  and  the  opinions  of  others  be  obtained. 
The  patient  and  his  physii  ian  may  examine  it.  It  may  be  compareil 
with  pictures  taken  under  different  conditions.  It  is  often  more 
accurate  and  shows  greater  details  than  fluoroscopy,  and  is  more 
helpful  in  locating  foreign  bodies  and  tletecting  calculi. 

!)iynilr(i)iliiiivs. — Tliese  are  the  greater  amount  of  skill  required 
for  taking  and  developing  the  plate,  the  time  consuiueJ,  the  impos- 
sibility of  observing  objects  in  motion,  and  the  impracticability  of 
comparing  the  effects  of  ditTereiit  degrees  of  light  upon  tlu'  object. 

Examination  of  the  Patient— All  clothing  should  be  removed 
from  the  part  to  be  examined.  First,  if  possible,  examine  with  the 
fluoroscope,  after  having  taken  the  history  and  made  a  thorough 
physical  o.\aniiiiatiuu.  Fluoroscopy  nuiy  be  ilone  with  the  patient 
standing,  sitting,  or  lying  down,  'i'hen  a  skiagraph  should  be  taken, 
generally  with  the  patient  in  tiie  recumbent  position. 

Diagnosis.-  The  Uontgen  rays,  in  the  hmuh  uf  the  expert,  afford 
material  aid  in  the  diagnosis  of  many  obscure  disorders.  In  such 
hands  tliey  may  furuisii  important  diagnostic  evidence  in  diseases  of 
the  pleura,  lungs,  heart,  aorta,  esophagus,  diaiihragm,  liver,  stomach, 
gall-bladder,  joints,  hrinn,  arterie.'*,  and  the  soft  parts. 

Thorax  and  Lungs.  — Normal  lung  is  transkueut  to  the  X-rays. 
The  bony  structures  overlying  the  contents  of  the  thorax  cast  dark 
shadows.  The  venie  eava\  aorta,  and  heart  arc  not  traTislucent  to 
the  rays  if  a, tube  of  medium  hardness  be  used.  The  diaphragm  ap- 
pears as  a  dark  shadow.  According  to  Williams,  tlie  average  excur- 
sion of  the  diaphragm,  as  observed  by  the  fluoroscope  is,  in  quiet  res- 
piration. 1.7  em.  on  the  right  si«le,  ami  1.5  cm.  on  the  leftside  (Fig. 
2fi9).  The  average  excursion  in  full  inspiration  and  expiration  is  on 
the  right  side  6. ft  cm.,  and  on  the  left  side  7.1  cm.  (Fig.  270).  This 
varies  with  the  individual,  and  no  absolute  standard  can  be  estahli-shed. 
The  structures  below  the  diaphragm  cast  a  very  dark  shadow. 

In   diagnosing  diseases  of  the  thorax,  it  is  essentia!    to   weigh 


Fin,  2i!Q. — Exoumioii  of  ilinphroj^ni  iluritig  quiet  rr»piration 


made  with  the  patient  stuntling,  sitting,  or  lying  down,  using  8  tulx' 
of  medium  softness.  The  oipaiis  art'  to  be  observi-il  in  fjuii't  ri'S|iiiii- 
tion,  in  full  expiration  and  inspiration,  and  with  suspended  rt'sjiira- 


Norm*1  uhnngv 
ill  lit^jkrl  tihnilciw 


Sliiulow  of  gn^t 
vefM-lM  ami  Vtfr 
lelirul  culutiiii 


Xnniiul  i»xtHir» 
slon-  (I'fi   Bide 

—7.1    L'tJl. 


Normal  exoui'si'iii  i>f 
iliaptiraK'"  -ri^lit< 
Hide— 41.8  ulii. 


k'la.  270. — SclitiuiUio  reiireMJiiUitidU  at  oxt■ur^ioll  ot'  duipliniuiimtic  iukI  cmJiao  ^-limlow!-  ill 
nnrninl  com,  «itli  forccil  IitKpinitiun  mid  cxplrulton. 

tion.  In  skiagraphinj;  tlie  thorax,  the  tnbe  is  placed  at  a  greater 
di.-Jtitnce  from  the  patient  than  in  fluoroscopy,  and  the  h.Mijrt!i  of  ex- 
posure shuLild  be  a.s  short  as  jiuasible.  A  photograpii  should  be  taken 
from  in  front  and  from  the  rear. 

Pulmonarii   Tulterndosia. — Math  run  be  learned  even  in  the  ear- 
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mine  the  extent  of  the  disease;  to  establish  an  exact  dinguosis;  to 
demonstrate  cavities;  to  determine  its  existence  iu  the  presence  of 
other  diseased  conditions  of  the  lungs  and  heart. 


It  may  be  ri*eitrirted  eitlier  in  the  liiiiit  of  its  ascent  or  its  descent. 
Ill  pulmonary  tuliei'cnlosia  it  is  generally  rustricted,  to  a  greater  or 
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tliere  may  he  simply  n  f^eiu'ral  liazinoss  c»r  tin'  affected,  as  coniparpil 
witli  tht*  healthv,  lung  <  Fig.  277),  combim-il  vvitli  u  restriction  of  the 
niovementB  of  the  diaphragm.  The  heart  may  be  drawn  toward  the 
diseased  aide  (Fig.  :278).     Both  apices  must  be  carefully  compared. 


Apex  lnTol*ml> 


Heart  ■hmlow 
Blight  I7 
displaced 


DIminUibed  f\ 

t-xuursiun  of  t 
(tUphraifiu  | 
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Pio.  878. — ^TubcrouloHiit  of  ri|{lit  aiwx.     Diiniiiinhed  exoiirr-iou  of  ilinphragm  on  right  Hide. 
Heart  4niwti  liiwnid  right  on  fijreivl  iiispirntiim  iiiKulifli-d  ttoiu  Willi»ni»). 

The  skiagriiph  shows  tlie  shadows  only.     The  screen  is  better. 

The  diflereiitial  diagnosis  must  depend  to  a  great  extent  upon  the 
history  and  physical  examination.  It  must  be  differentiated  from 
the  following  pulmonary  diseases:  ncuplasins,  abscess,  gangrene,  hy- 
datid eysts,  congestion,  syjjliilitic  and  leprous  iufiltnitions,  thicken- 
ing of  the  pleura,  diaphragmatic  pleurisy,  infarcts,  pneumonia,  em- 
pyema, pleuritic  effusions,  and  enlarged  mediastinal  gland?. 

Opacities  of  the  apices  suggest  tuberculosis;  uniform  dark  areas 
in  the  middle  of  the  lungs,  pneumonia ;  and  opacities  in  the  lower 
part  of  the  thoracic  cavities,  pleurisy  with  effusion,  or  empyema. 
Repeated  examinations  may  be  necessary  to  establish  the  diagnosis. 

Pneumonia. — Fluoroscopy  is  more  satisfactory  than  skiagraphy. 
Extensive  consolidation  is  seen  as  a  dark  shadow,  somctimcH  limited 
by  distinct  lines.  The  movements  of  the  diaphragm  are  restricted 
on  the  affected  aide.  Its  excursion  may  be  prevented  by  adhesions. 
The  heart  may  be  seen  displaced  and  enlarged.  A  central  pneumonia 
also  gives  a  fairly  distinct  shadow.  Later  examination  will  show  the 
gradual  disappearance  of  the  opacity. 

PhnrUic  Effniiinn. — The  findings  depend  upon  the  amount  of 
fluid  present.  If  small  in  amount,  the  outline  of  the  diajthragm  will 
be  leas  distinct  or  may  be  obliterated.  If  large  in  amount  and  not 
confined  by  adhesions,  it  shows  as  a  uniform  dark  shadow  (Fig.  279), 
changing  its  position  when  the  patient  is  moved.     It  is  less  dense 
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K  than  puB  or  blooil.     Tlie  lieart  may  be  displaced  toward  the  opposite 

H  side.     If  the  lung  is  compressed,  it  may  appear  more  dense  than 

H  normal.     If  tho  fluid  is  encysted,  it  will  show  as  a  stationary  dark 

H  shadow.     Tlie  area  of  dulness  corresponds  to  the  shadow. 
H  Empijemu. — Throws  a  darker  shadow  than  pleurisy  with  effusion. 

H  It  is  more  apt  to  be  stationary,  and  lacks  tlie  same  uniformity. 
H  Pneumothiimx. — Varies  with  extent.     The  thorax  shows  clearer 

H  on  the  affected  side,  and  the  light  area  is  larger  than  normal,     The 


Kio.  srii.— I'lciirihy  Willi  iHii-ii.ui  nn  Uic  MX  »ule.     Tlio  uiiit<.>riii  .^lui-low  ilillVri'iUinti*  il 
fruru  uunsolidBtioD.     Gettinn  closrer  nt  npex.     Posterior  view.    Skiiijrraph  ^'y  Kikssobiiin. 

retracted  lung  may  show  slight  density.  The  diaphragm  is  lower 
down  and  its  movement  is  much  restricted.  The  heart  may  be  dis- 
placed toward  tlie  opposite  side. 

Pi/o/nicniiiothortij-  and  Hifdropneumothorax. —  The  fluid  shows  as 
a  very  dark  shadow  in  contrast  to  the  clear  area  above.  Line  changes 
with  respiration  and  position.  Sometimes  is  affected  by  the  pulsa- 
tions of  the  heart.  Diaphragm  is  obliterated.  Heart  displaced  toward 
opposite  side. 

T/tickenings  of  the  Phura. — May  show  as  distinct  shadows. 

(Edema  and  Cttniftstum. — The  appearances  depend  upon  the  de- 
gree,    (lencrally  produce  a  slight  shadow  or  opacity. 
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Kinphifficinii. — I'lilnidiiary  arcii  iiicrfused  aiitl  clearer  than  nor- 
mal. Diaphragm  is  restrictfd  in  it«  ascent.  Heart  showH  more  dis- 
tinctly, and,  nccording  to  \\'ii!iiiins,  does  not  tliange  its  position  as 
umch  as  is  norniul,  and  is  lower  dctwii.  Long  axis  is  more  vertical. 
Auricles  larger  tlian  normal. 

New  G'rou'ff(». — Sliow  usually  as  rounded  shadows,  distinctly  lim- 
ited, and  moving  with  rfspiration. 

Absctis. — Dark  shadow.     Diaphragm  ia  limited  on  affected  side. 
X-Ray  Examiiiation  of  the  Heart. — (Jives  u  more  accurate  idea  of 
cardiac  almormulitics  than  can  be  ascertained  by  {tercussion.     The 
size,  position,  and  character  of  the  pulsations  may  be  studied.    The 
great  vessels  can  be  made  out.     Contractions  and  adhesions,  irregu- 
larities of  pulsation^  lincnrisms,  and  new  growths,  enlargement  and 
displacement  can  be  diagnosed.     The  extent  of  pericardial  effusions 
[Can  be  noted.     The  fluoroscope  is  most  serviceable  here.     Small  effu- 
^Bions  are  difficult  to  diagnose.     Pulsation  of  the  left  border  of  an 
enlarged  cardiac  shadow  would  indicate  an  enlarged  heart,  while  if 
this   pulsation   were  absent  it   would   poinL   to   jjcricardia!  effusion 
(\Vn.UAKs).     In  pericarditis  the  pulsations  are  limited.     The  heart 
should  be  examined  from  all  sides. 

Aorta. — Dilatation  and  aneurism  of  the  aorta  can  be  diagnosed, 
I  tut  it  is  sometimes  difficult  to  differentiate  between  tumour  and  aneu- 
rism if  they  are  of  small  size.  Aneurisms  show  as  dark  shadows 
(Figs.  280  and  281)  with  a  distinct  pulsation.  They  must  be  differ- 
entiated from  tumor  of  the  lung  and  esophagus,  strumous  swellings, 
and  pneumonic  infiltrations.  It  is  often  possible  to  diagnosticate  an 
'  uiienrism  even  before  the  physical  signs  ajjpear. 

Esophagus. — The  direction  and  position  of  tlie  c.Hopha^us  may  be 
Gemonstnited  by  passing  a  nictallic  sound  into  it  and  viewing  it  with 
tlie  X-rays.  If  stricture  is  present  the  point  at  which  the  sound 
gtops  can  be  clearly  seen.  A  capsule  containing  bismuth  .*<ubnilrate, 
which  is  opaque  to  the  X-rays,  may  be  swallowed  and  its  course  ob- 
served during  tlu'  act  of  deglntitiim,  when,  if  stenosis  exists,  it  can  be 
^<Seen  to  stop  at  the  point  of  constriction.  Atiother  iriethod  is  to  give 
'a  semi-tluid  emulsion  of  bismuth,  thus  coating  the  interior  of  the 
esophagus  with  the  metal,  after  which  a  skiagraph  may  be  taken,  and 
the  outlines  of  the  esophagus  will  be  shown  as  in  Fig.  382.  Diverti- 
cula may  also  be  demonstrated  in  this  way. 

Stomach.  -The  results  of  X-ray  examination  of  the  stomach  have 
not  been  entirely  satisfactory.  It  is,  however,  ])<>ssible  to  learn  some- 
thing as  to  the  position,  outlines,  size,  and  juovenunts  of  the  organ 
in  this  way.  If  the  stomach  be  filled  with  air  or  gas,  it  will  show  in- 
distinctly as  a  clear  area  when  examined  witli  the  X-rays.  If  a  mixt- 
44 


i'm.  2M2.— Slituviiiif  strii'ture  of"  e.-.opliinfUh.  luitiictlinloly  l>elort3  ovixiMiri-.  the  putivnt  Ux.k 
Uiroe  druiMi*  nl'  bintiiuth  hulmitrnto,  nioihtoiU'iJ  to  iimke  ii  «etiu-tluid  iMutla.  Ski&gTuph 
hait  not  buen  nlleri'd  or  retnuchctl.  Luji^  nliuw  nonnal  trannluvenoy.  I'oist«rior  view. 
Tnkcn  by  Dr.  1*.  M.  l'il.;lit-r. 

Kidneys. — Using  compression  dlaphnigms  and  proper  tubes,  it  is 
possible  to  demonstrate  the  size  and  position  of  the  kidneys,  and  to 
diagnose  tlve  j>rf8fiic-e  of  renal  calculi,  According  to  Leonard,  tlie 
total  combined  error  in  botli  positive  and  negative  diagnosis  of  renal 
calculi  is  less  thuii  'i  per  cent.  In  every  case,  however,  tlio  history  of 
the  case  must  be  considered  and  the  ordinary  examinations  be  niude. 

BraJLn. — Tumours  of  the  brain  and  hemorrhage  into  and  around 
the  brain  have  been  diagnosed,  but  as  yet  the  X-rays  do  not  afford 
any  great  help  in  tlie  diagnosis  of  these  affections. 

Caloifloation  of  Tissues. — May  present  faint  shadows  when  low- 
TBcnum  tubes  are  used. 


PART   II 
DIAGNOSIS,   DIRECT  AND   DIFFERENTIAL 

IIaving  enumerated,  in  Part  I  of  this  volume,  the  HymptoniB, 
signs,  and  other  evidences  of  disease,  maiidy  with  reference  to  their 

[diagnostic  indications — i.  e.,  to  what  morbid  processes  each  sign  or 
flyniptnni  may  point— it  remains  to  consider  such  evidence  from  an 
entirely  ililferent  aspect.  Instead  of  inquiring,  "  Wliat  disease  may 
the  symptoms  indicate?"  one  queries,  "Do  the  symptoms  found 
form  a  combinittion  wliich  is  cliaractcristie  of  a  nosological  entity — 
i.  e.,  a  recognisiMl  and  named  disease  ?"  Furthermore,  another  ques- 
tion arises,  "Are  there  any  other  diseases  with  which  the  one  in 
question  may  be  confounded,  and  in  what  manner  is  the  distinction 
to  be  made?"  In  other  words,  the  physician  having  been  led  by  the 
result  of  his  examination  to  suspect  the  existence  of  a  certain  disease 
or  diseases,  it  is  evident  that  he  must  know  what  assemblage  of  symp- 
toms is  diagnostic  of  that  particular  ailment,  as  well  ap  the  differences 

jbetween  it  and  the  symptom  groups  of  other  diseases  which  may 
closely  resemble  it.  This  knowledge  can  be  obtained  only  from  a 
study  of  diseases  and  their  characteristics  as  distinguished  from  a 
study  of  more  or  less  isolated  symptoms  and  their  indications.  Con- 
sequently, Part  II  deals  in  detail  witli  symptomatology  and  with 
diagnosis,  direct  and  differential.  Pathology,  etiology,  and  prognosis 
arc  considered  in  a  cursory  manner,  not  from  choice,  but  from  con- 
eiderations  of  space  and  consistency. 


SECTION    I 
INFECTIOUS  DISEASES 


I.    TYPHOID    FEVER 

An  infection  by  the  Bacillus  typhosus^  most  common  between  15 
and  25  years  of  age.  Prevails  especially  during  the  autumn.  Period 
of  incubation  varies  from  «  to  2.3  days.  During  this  period  there  may 
be  weakness,  lassitude,  and  general  ill-feeling. 
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Symptoms.— I'rodromata  are  headache,  pains  in  back  and 
legs,  ohitl  (rare),  chilliness,  cough,  nosebleed,  anorexia,  nausea, 
or  sliglit  diarrha>a.  The  patient  finally  takes  to  his  bed,  from 
which  time  the  onset  of  tlie  disease  may  be  detinitely  dated,  al- 
though of  necessity  this  point  of  departure  is  variable.  In  the 
majority  of  cases  the  disease  laets  28  days,  in  the  severer  oases  42 
days,  or  even  longer. 

(1)  Onset. — Usually  gradual,  may  be  sudden,  especially  in  chil- 
dren.    May  begin  exceptionally  as 

Nephrthtiiphoid,  with  all  the  symptoms  of  an  acute  nephritis. 

Pneunin-typhoid,  with  a  severe  bronchitis,  a  lobar  pneumonia,  or 
an  acute  pleurisy. 

Oaxlrn-fiiteric  typhoid,  with  vomiting  and  diarrhoea. 

Verfbro-spiiiid  (i/pfioid,  with  nausea,  delirium,  severe  headache,  or 
facial  neuralgia,  photophobia,  cervical  retraction,  twitching  of  mus- 
cles, convulsions,  drowsiness  or  stupor. 

Tiiphuid  septic(e)jii(i,  with  delirium,  high  fever,  and  symptoms  in- 
diciiting  a  severe  infection,  without  localizing  lesions. 

i'i)  Fever. —  Tifpicah — In  the  typical  case  the  temperature  rises 
gradually  during  the  Ist  week,  reaching  104°  to  105°,  with  morniug 
remissions  of  1  to  l\  degrees.  During  the  2d  week  it  remains 
high,  with  slight  remissions;  so  also  during  the  3d  week,  except 
that  the  remittent  character  is  more  marked.  During  the  4th 
week,  or  at  the  end  of  the  3d  week,  the  morning  record  approaches 
or  becomes  normal,  while  the  evening  tennperdtures,  which  are  from 
1  to  4  degrees  higher  than  those  of  the  morning,  persist,  but  with 
gradually  decreasing  height,  until  by  the  end  of  the  4th  week  the 
record  is  98.H°  (Chart  X). 

Irrcgulariiies  in  the  Temperature.  —  Very  commonly  variations 
from  the  type  just  described  are  found.  A  low  evening  and  high 
morning  temjterature  (inverse  type)  is  of  no  importance.  The  fever 
may  terminiitc  at  the  end  of  the  8ccon<l  week,  the  temperature  reach- 
ing normal  in  from  Vi  to  48  hours.  In  children,  or  in  cases  beginning 
with  a  chill,  the  fever  may  rise  abruptly.  A  sudden  fall  of  3  to  10 
degrees  suggests  intestinal  hemorrhage  or  jierforHtion.  During  con- 
valescence, usually  as  a  result  of  emotional  excitement,  dietetic  im- 
prudences, or  constipation,  the  temperature  may  rise  quickly  to  102° 
or  103°  (re<Tude8cence),  returning  to  normal  in  'i  or  3  day.s.  Aside 
from  the  fever,  the  condition  of  the  patient  is  satisfactory.  A  per- 
sistent slight  fever  (DD.S"  to  100.5°)  may  he  due  to  aujemia,  to  insnffi- 
cient  food  ([>a  Cwta),  to  latent  pleuri.sy,  to  hetrinuing  disease  of  the 
hones,  or,  in  the  absence  of  otluT  symptoms,  have  no  assignable  cause. 
A  relapse  is  a  replica  of  the  original  attack,  with  characteristic  symp- 
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Cbabt  X.— Showing  tlie  typlenl  toinpcriituro  curve  of  typhoid  fever.    Also  the  average 
tiracK  of  appearance  and  the  durotioii  of  prominent  signs  or  syniptoms  (shown  by  black 
pointing  rme»),  e.g.,  the  dicrotic  pulse  is  manifest  on  the  3d  day,  and  continue*  to  th« 
Uth  day ;  roso  spots  appear  on  the  6th  day,  and  continue  to  appear  until  the  12th  day. 
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toms,  but  is  of  shorter  duration.     A  recrudescence  is  ti  rt'turii  of  fever, 
without  iliaracteristic  typhoid  syiuptouis. 

(3)  Circulatory  Symptoms.— 'lin-  pulsu  is  rapid,  but  the  pulse  rate 
is  often  Iowit  thuii  wuuhl  be  expeutt'dl  ia  ounipurisoii  with  tiie  tem- 
perature (e.g.,  pulse  rate  {)0,  temperature  104").  It  is  aipt  to  be  di- 
crotic in  the  early  stage  of  tlie  disease.  As  the  disea.qe  progresses  it 
becomes  weak  and  rapid  or,  in  grave  cases,  rii lining  and  thready. 
The  heart  .sounds  become  weak,  tlie  first  reseruliling  the  second. 

The  biuod  allows  a  leueupeuia  throughout  the  disease,  jtrovided  no 
inflammatory  or  suppurative  complications  are  present.  The  relative 
number  of  lympliocytes  and  transitional  forms  is  in(Tea.sed  at  the 
expense  of  the  polymorplionuelear  neutropliiles,  wiiich  may  sink  to 
50  or  60  per  cent.  Anfemia  (post-typhoid)  may  be  pronounced  dur- 
ing the  3d  and  pub.-*e(jiient  weeks. 

(4)  Respiratory  Symptoms. — Ordinarily  there  is  some  cough,  with 
an  iuereased  respiration  rate  and  sonorous  or  sibilant  rdles,  indica- 
tive of  II  mikl  bronchitis.  Xosebleed  is  a  rather  common  and  early 
8ym|tli>ni. 

(5)  Gastro-intestinal  Symptoms.— There  is  apt  to  be  tympanites, 
■with  tenderness,  either  general,  or  localized  in  the  right  iliac  fossa. 
In  tlie  hitter  area  gurgling,  a  syniptom  of  little  or  no  significance, 
may  be  found.  Diarrhoaa  is  not  a  constant  symptom,  oeeurring, 
generally  during  the  "id  week,  in  about  \  of  the  cases;  the  stools,  thin 
and  yellowisli,  vary  from  3  to  10  in  S4  hours,  Nausea  and  vumiting 
seldom  occur,  but  wheu  severe  and  persistent  may  constitute,  or 
indicate,  a  serious  complication.  The  spleen  is  usually  enlarged  and 
palpable. 

(fi)  Nervous  Symptoms. — At  the  onset  there  may  be  porsisteut 
and  severe  headache;  in  the  2d  or  3d  week  delirium  (usually  quiet), 
stupor,  moderate  deafness,  and  retention  of  urine ;  and  in  grave  cases 
involuntary  pas.sage  of  urine  and  fan-e.^,  coma-vigil,  subsnltu*  teudi- 
nuni,  and  ntrpholugia — i.  e.,  the  fully  develuped  typhoid  status  (page 
169).     Convulsions  occur  with  extreme  rarity. 

(7)  Urinary  Symptoms. — The  urine  is  scanty  and  contains  traces 
of  anjiiiniti ;  frci|in>nily.  also,  tube  casts;  rarely,  polyuria  occurs. 

(8)  Cutaneous  Symptoms. — The  rose  rash  or  cxanthem  of  typhoid 
fever,  although  not  invariably  present,  is  very  cliaracteristic.  It  con- 
sists of  flattened,  soniewhiit  raised  and  palpable,  rose-red  papules 
varying  from  3  to  4  millinu'tres  in  dinmeter,  which,  uidese  petechial, 
disa]>pear  upon  pressure-  They  appear  between  the  6th  and  12th 
day  (if  the  disease,  each  spot  lasting  2  or  3  days,  and  leaving  a  slight 
brownish  stain.  Coming  in  successive  groups,  perhaps  up  to  the 
middle  of  the  3d  week,  they  are  found  most  commonly  upon  the 
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abdomen,  but  rery  frequently  upou  the  cLest  and  bat"k.  This  nisli 
may  be  absent  in  the  very  young  or  the  ugetl.  An  erythenui,  u  bril- 
liant redness  of  the  skin  of  the  chest  and  abdomen,  sometimes  of 
the  extremities,  maj-  l>e  present  during  the  1st  week  of  the  disease. 
Sudamina  (page  93)  are  common.  The  infreqiiency  of  hcrj>e8  labialis 
in  this  disease,  as  compared  ^th  pneumonia  or  malaria,  has  consider- 
able diagnoiitic  value.  Peliomata — laches  hlfudirev — irregular,  ileep- 
geated,  j»ale-blue  spots,  4  to  10  millimetres  in  diameter,  ami  ^ituutcd 
upon  various  parts  of  the  body,  especially  upon  the  chest,  abdomen, 
and  thighs,  are  occasionally  met  with  as  a  diagnostic  sign  of  the 
presence  of  body  lice.  Urticaria  may  be  present.  The  ])alnis  of  the 
hands  may  be  unusually  yellow.  Cutaneous  vasomotor  manifesta- 
tions are  common  in,  but  not  peculiar  to,  this  fever.  Stroking  the 
skin  causes  the  development  of  a  red  line  {(ache  cerebrnh) ;  or  simple 
e3qK)8ure  to  tlie  air  produces  a  pink-and-white  mottling  (if  the  skin. 
Profuse  sweating  rarely  occurs,  but  to  a  moderate  degree  is  not 
uncommon.  A  rather  characteristic  odour  or  exhalation  from  the 
skin  i.s  often  mentioned  by  experienced  nurses,  and,  I  believe,  has  a 
certain  limited  diagnostic  value.  During  convalescence  the  skin 
may  desquumate  and  the  hair  fall  out. 

(9)  Miscellaneous  Symptoms. — Tlie  checks  are  flushed  and  the  face 
has  a  dull,  heavy  expression.  The  pupils  are  apt  to  be  dilated.  The 
tongue  at  first  is  reii  at  its  tip  and  edges,  with  a  white  coating  else- 
where. A  deep  longitudinal  furrow  is  often  present.  In  severe 
cases  it  becomes  dry,  brown,  fissured,  and  treniuluiis.  Sordes  eolleet 
upon  the  teeth. 

Varietiea.— (I)  Ordinary  or  Moderately  Severe  Form.— During 
the  first  tfeek  the  temperature  slowly  rises  to  103"  to  104";  the  pulse 
runs  to  100  or  110,  often  less,  aud  is  soft  and  dicrotic  ;  the  tongue 
shows  a  white  coating;  there  may  bo  a  nioderute  diarrha^a;  the 
patient  coughs,  complains  of  headache,  and  there  may  be  some  noc- 
turnal confusion  and  delirium.  Toward  the  ckwe  of  this  week  the 
abdomen  is  tumid,  perhaps  tender,  the  spleen  is  enlarged,  aud  the 
rose  rash  appears.  During  the  serond  Wfek  the  patient  becomes  men- 
tally dull,  the  headache  disappeiirs,  the  pulse  loses  its  dierolisui  and 
becomes  more  rapid,  the  temperature  remains  high,  and  the  other 
symptoms  are  aggravated.  During  the  third  tPeek  the  fever  shows 
marked  morning  remissions,  the  pulse  varies  from  110  to  130,  and 
weakness  and  emaciation  are  very  noticeable.  During  the  fourth 
tceek  the  fever  slowly  subsides,  the  diarrhasa  ceases,  the  tympanites 
disappears,  the  tongue  clears,  the  mental  condition  improves,  and 
a  fierce  hunger  begins  to  possess  the  patient.  Chart  X  represents 
the  course  of  the  average  case,  with  the  times  of  appearance  and 
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duration  of  the  principal  sj^mptoms,  and  some  of  tlio  possible  eom- 
plicatious. 

(2)  Grave  or  Severe  Forms. — Bad  cases  present  high  fever  (105° 
or  over),  a  dry,  brown  tongue,  twitching  of  the  tendons,  picking  at 
the  bedclothes,  excessive  meteorism,  constant  and  marked  delirium, 
rapid  and  feeble  pulse,  weak  heart,  pulmonary,  renal,  gastro-intes- 
tinal,  or  nervous  complications,  involuntary  voiding  of  urine  and 
fsBCca;  and,  if  death  does  not  occur,  the  fever  persists  into  the  5th, 
6th,  or  Tth  week,  or  even  longer. 

(3)  Mild  Fonn. — The  disease  does  not  last  over  two  weeks,  the 
temperature  does  not  exceed  103°,  the  rose  spots  are  present  in 
scanty  numbers,  the  spleen  is  enlarged — in  short,  while  the  symp- 
toms of  the  ordinarily  severe  form  are  present,  they  are  of  much  less 
intensity. 

(4r)  Abortive  Form. — The  onset  is  sudden  and  definite,  with  shiv- 
ering and  a  temperature  of  103°.  Splenic  swelling,  meteorism,  and 
rose  spots  appear  promptly  (2d  to  5th  day).  The  fever  lasts  from  7 
to  12  days,  and  terminates  rather  abruptly,  often  with  free  sweat- 
ing. Relapses  may  occur,  and  are  sometimes  more  severe  than  the 
original  attack. 

(5)  Latent  or  Walking  Typhoid.— The  symptoms  are  so  slight 
(languor,  diarrhtea,  anorexia)  that  they  are  disregarded  until  the 
disease  is  well  advanced.  On  examination,  cliaracteristic  symptoms, 
especially  rose  spots,  are  found  ;  or  delirium,  intestinal  hemorrhage, 
or  perforation  lends  to  an  imperative  demand  for  medical  aid. 

(G)  Afebrile  Typhoid. — While  the  existence  of  these  cases  is 
affirmed  by  good  authority,  tbey  must  be  of  excessively  rare  occur- 
rence or  often  pass  unrecognised.  Headache,  weakness,  coated 
tongue,  anorexia,  slow  pulse,  splenic  swelling,  the  rose  rash,  and 
perhaps  an  occasional  evening  rise  of  temperature  to  100.5°,  are  said 
to  characterize  such  cases. 

(7)  Typhoid  Fever  in  Children.— The  onset  is  less  gradual,  nose- 
bleed  is  not  frequent,  delirium  and  insomnia,  as  well  as  bronchitis, 
are  more  common,  diarrhcea  is  not  infrequently  absent,  the  rose  rash 
may  be  absent,  and  the  duration  is  usnally  shorter  (2  to  3  weeks). 

In  infants,  inflammation  of  the  bladder,  occurring  without  cys- 
titic  symptoms,  and  due  to  infection  by  the  coli  communis,  may  be 
mistaken  for  typhoid  fever.  There  is  continuous  high  fever  and 
rapid  pulse,  perhaps  with  symptoms  of  bronchitis  or  Ijronrho-pneu- 
monia.  Aside  from  the  rarity  of  typhoid  fever  in  infants,  deep 
pressure  over  the  pubis  is  painful,  bacteriological  examination  of  the 
urine  (if  it  can  be  obtained)  will  show  the  presence  of  the  Bacillus 
coli  communis^  and  the  Widal  reaction  is  negative. 
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(8)  Typhoid  Fever  in  the  Aged.— In  patients  over  40  years  of  ago 
the  temperature  curve  is  lower  and  less  characteristic  ;  cardiac  weak- 
ness, pneumonia,  and  renal  inlkmmations  are  more  common,  and 
splenic  swelling  and  rose  rash  more  frequently  absent. 

Complications  and  Sequelae. — There  is  in  typhoid  fever  a 
large  variety  of  complicating  conditions  or  lesions,  as  follows: 

(1)  Exagijcration  of  an-  Onlinarf/  Sijmptom  ait  a  Complication. — 
Hyperpyrexia  is  more  an  indication  of  the  severity  of  the  infection 
than  a  danger  in  itself.  Excessive  tympanites  embarrasses  the  action 
of  the  heart  and  lungs,  and  favours  intestinal  perforation  by  over- 
stretching. Severe  diarrhaiaand  excessive  vomiting  eeriouBly  decrease 
the  strength  of  the  patient  and  may  cause  fatal  exhaustion.  Epistaxta 
may  be  profuse  and  serious.  Severe  recurring  sweats,  with  a  rapid 
fall  of  temperature,  characterize  some  rare  but  striking  cases. 

(3)  Ii'cit/'irafury  ('«n)fpUi-ations. — Lobar  pneumonia  rarely  initiates 
the  disease,  but  occurs  more  comraonty  during  the  2d  or  3d  week. 
Hypostatic  conge«tion,  announced  by  a  somewhat  increased  respira- 
tion rate,  diilncss,  weakened  voice  sounds,  and  moderately  fine,  moist 
rales  during  inspiration  at  both  bases,  is  found  not  infrequently  in 
the  later  stages.  Bronchitis  (usually  present)  may  extend  to  the  air 
cells  (broncho-pnoumonia)  with  associated  atelectasis.  Rarely  in- 
farcts, abscess,  or  gangrene  of  the  lung  or  hsemoptysis  may  occur, 
rieuritis  (during  convalescence  apt  to  be  an  empyema)  is  not  very 
common  ;  still  less  so  is  pneumothorax,  due  to  the  rupture  of  a  small 
abscess  or  to  overstraining  of  the  lung.  Laryngitis  and  ulceration  of 
the  larynx  with  sequent  perichondritis  may  occur;  and  laryngeal 
paralysis  (neuritis)  may  show  itself  during  convalescence. 

(3)  Cimdafori/  Complications. — Kndocarditis  or  pericarditis  may 
occur.  Thrombosis  of  veins  is  not  uncommon,  particularly  of  the 
left  femoral  vein,  sometimes  of  both  veins,  announced  by  increased 
fever,  pain,  swelling,  and  a  hard  oedema  of  tlie  leg,  generally  begin- 
ning in  the  foot.  The  affected  vein  may  be  felt  as  a  hard  cord,  and 
the  superficial  veins  are  plainly  visible  as  bluish  lines.  One  or  both 
arms  may  also  be  involved.  Less  frequently  there  may  be  embolism 
or  thrombosis  of  the  femoral  artery.  The  limb  becomes  cold,  numb, 
anaesthetic,  and  partly  paralyzed.  Gangrene  of  the  foot  and  leg  may 
follow. 

(4)  CftHfri>-i»fesNnftl  mid  Abduuiintrl  ('omptications. — Typhoid 
ulcers  may  form  in  the  pharynx  and  esophagus.  Membranous 
pharyngitis,  developing  in  the  3d  week,  with  dysphagia,  is  a  rare 
and  usually  fatal  complication.  Suppurative  parotitis,  generally  of 
one  side,  is  not  common,  but  when  present  ia  a  grave  and  usually 
fatal  sequel. 
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^^^^            lutestinul  In'tuorrhago  occurs  in  from  '.i  to  5  per  <cmL  of  all  oases, 
^H            mainly  during  the  iJd  or  4th  week,  and  termiuiites  fatally  in  from  30 
^H             to  40  per  cent.     The  symproms  are  a  sndilen  fall  of  lc'ni])eniiturc 
^M            (t'liurt  XI),  with  signs  of  collupsp,  and  in  u  few  hours  the  voiding  of 
^H            bloody  or  tarry  stools.     If  the  hemorrhage  is  large  and  rapid,  deatli 
^H            may  occnr  hifore  the  blood  issues  from  the  rei-tum. 
^H                  Intestinal  perforation,  most  eominon  at  the  end  of  the  2d  or  dur- 
^H             ing  the  3d  week,  occurs  in  practically  3  per  cent  of  all  cases,  more 
^H             frc(|uently  in  men  than  in  women.     In  the  majority  of  ieintances  (75 
^H             percent)  it  is  announced  by  sudden  urate  abdominat  pain,  with  a 
^H             rapid  development  of  rigidity  and  tenderness.     Vomiting,  a  weak 
^H            and  rapid  pulse,  and  a  marked  condition  of  collapse  accompany  the 
^H             abdominal  symptoms.     If  the  pre-existing  tympanites  is  great  and 
^H             the  general  symptoms  already  severe,  the  occurrence  of  perforation 
^H            may  bo  difficult  to  determine.     The  distention  increases,  and  tcnder- 
^H                                                                                         ness   may  be   detected 
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H       after  cold  bathing  "tender  toes"  (probably  a  neuritis)  may  develop, 
■         usually  disappearing  witliiu  10  days.     The  "  typhoid  spine  "  occurs 
1         during  convalescence,  with  severe  pain  in  the  back  and  legs  upon 
I         movement.     It  is  uou-fobriie,  and  probably  a  neurosis. 

Sept.  ais. 

Sept.  Oin.  JOtk  Day. 

Sept.  10th,  ?lt)i  Day, 

'^1 
U 

0." 

s 

5 

a- 

'■ 

1 

1. 

1 

1 

4 

1'  ♦ 

as 

a 

«  1 

C     1 

2 

■0 

* 

* 

i 

ai 

in 

< 

1 

*       5 

M 

« 

wta 

m 

fU 

\u 

« 

IHfll 

mU 

mfu 

Ifk  \ 

M  11 

-i 

.h 

-f- 

M  11 

iH^ 

iMN 

a 

W  It 

107 

|J05* 

101 

f 

f 
1 

1 

z 

1 
1 

1  ^ 

J 

1 

f^ 

1 

■3 

^ 

n  \ 

JQ  . 

t 
^ 

w 

^ 

*^ 

e 

a 

'i  * 

ij 

■^ 

w4 

1 

111 

1 . 

-o 

3 

1 

T 

« 

1    1 

1 1    i 

I             ^ 

\ 

1 

f\ 

^/ 

i 

r 

1 

i 

\ 

A 

■-r 

} 

f^ 

1 

\ 

/ 

^ 

/ 

} 

M 

J, 

^ 

^ 

\ 

/\ 

' 

M 

rj 

t 

if 

T 

1 

y 

V 

1 

, 

1 

1 

1 

BATHfHG  CHART  QF  TYfHOlO  FEVER  RECOVERY. 

BtaeU  Un*  -Temp*ratiifea  at  S  t.H.  and  a  P.  M. 
Ited  lint-  Intermmtlate  ttmoeraturen . 

XII.                                         ^^M 

Among  the  rare  nervous  complications  are  meningitis;   henii-          ^^M 
plegia,  with  or  without  aphasjiji,  generally  due  to  arterial  throniboais,          ^^M 
less  often  to  a  nK'niujjo-eucephalitis;    poliumyclitis,  which  may  be           ^^M 
confused  with  multiple  neuritis;    and  tetany.     Convulsions  seldom          ^^M 
occur,  except  perhaps  at  the  onset  of  the  disea-se  in  children ;  in           ^H 
adults,  if  present,  they  are  due  to  arterial  or  venous  thrombosis,  or           ^H 
encephalitis.     Post-typhoid  insanity  is  a  possible  event  daring  con-          ^H 
valcscence.                                                                                                             ^^^^ 

(6)  Complicating  Dii>eai^e9  of  5o»tf.— Inflammation  of  the  joints          ^^^ 
(arthritis,  single  or  multiple)  is  rare.     Periostitis,  caries,  or  necrosis          ^^| 
of  bone,  usually  of  the  tibia,  less  often  of  the  ribs,  is  not  uncommon.          ^^| 
These  processes  are  essentially  chronic  and  recurring,  and  may  con-          ^^| 
stitute  a  possible  cause  of  protracted  convalescence.                                       ^^| 
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(7)  Genito-nrinanj  CompUcations. — An  acute  nephritis  may  usher 
in  tlie  disease,  more  commonly  it  occurs  iu  a  mild  form  during  con- 
valescence. Ilffiiuoglobiiuiriii  is  a  riiro,  pyelitis  an  occasional,  event. 
Ovaritis  and  orchitiis  have  been  noted. 

(8)  Etjv  and  Ear  Cmnplinitiom. — Conjunctivitis,  iritis,  and  cor- 
neal inflammation  niuy  occur  ;  and  oculo-motor  paralysis  of  nenriti 
origin  has  been  observed,     Indammution  of  the  middle  ear  (not  infre- 
quent) should  be  watched  lor,  as  it  may  be  overlooked  on  account  of 
the  mental  hebetude  of  t1ie  patient. 

(ii)  (iflitr  <'iiiiipliaitiim». — Bedsores  are  usually  preventable,  bui 
with  great  emaciation,  especially  if  the  nerve  centers  are  gravely' 
affected,  acute  decubitus  may  occur  over  the  sacrum,  scapulas,  or 
heels.  In  some  iiustanees  irregular  fever  and  recurring  chilliness  or 
rigours  announce  the  existence  of  septicaemia  or  pyemia,  attended  byi 
the  formation  of  boils,  multiple  subcutaneous  or  intramuscular  a 
Bcesses,  or  even  a  perinei>hric  or  ischio-rectal  abscess. 

Direct  Diag^nosls. — The  cardinal  diagnostic  symptoms  are  the! 
peculiar  tem[fernture  curve  (slow  ascent,  maintenance,  slow  descent), 
the  rose  rash,  and  the  enlarged  spleen.  To  these  may  be  added 
decided  diazo-rciietion  in  tlie  urine  and — of  extreme  value — a  posi- 
tive result  of  the  Widal  serum  test ;  but  a  negative  result  in  either 
does  not  positively  exclude  typhoid  fever.  The  finding  of  typhoid 
bacilli  in  the  blood,  urine,  or  faeces  may  be  useful,  hut  is  clinically 
unsatisfactory  and  unavailable.  Epistaxis,  early  dicrotism  of  tiie 
pulse,  and  absence  of  leucocytosia  also  possess  a  distinct  diagnostic 
value. 

It  should  be  clearly  understood  that  as  diflferent  organs  may  b 
the  brunt  of  the  infection,  so  may  the  manifestations  of  the  disease 
be  extremely  variable.  Thus,  while  in  many  cases  the  usual  abdom- 
inal symptoms  (meteorism,  diarriicea)  are  present,  in  others  they  may 
be  entirely  lacking  during  the  whole  coui-se  of  the  disease;  or  certaia 
symptoms  may  be  replaced,  or  masked,  by  symptoms  referable  to  the 
kidneys  (nephritis),  lungs  (pncumoniit),  or  other  organs.  In  view  of 
the  inconstancy  of  any  ime  or  two  symptoms,  the  diagnosis  of  typhoid 
fever  should  nut  bo  made  unless  based  upon  a  study  of  the  entire 
clinical  picture.  It  is  best  not  to  make  a  positive  affirmation  of  its 
existence  until  the  disease  has  progressed  far  enough  to  present  a 
sufficient  assemblage  of  symptoms  to  warrant  such  a  diagnosis.  On 
the  other  hand,  any  continued  fever  should  be  considered  as  a  possi- 
ble typhoid  until  the  assumption  can  be  disproved  by  its  course  and 
the  evohition  of  its  symptoms.  As  a  matter  of  fact,  the  great  ma- 
jority of  cases  of  typhoid  fever  are  correctly  diagnosed  as  such,  b; 
competent  observers,  within  the  first  week  or  ten  days;  in  a  certain 
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small  proportion  tho  <liagno$i3  remains  uncertain  for  a  longer  period; 
in  a  still  smaller  nu  miter  no  positive  diagnosis  is  made,  even  after  re- 
covery ;  and  in  a  few  instances  the  autopsy  reveals  the  presence  of 
the  disease,  when  it  had  not  been  suspected  during  life. 

Diflbrential  DiagTloeis. — As  Herrick  cleverly  puts  it,  typhoid 
fever  is  not  only  an  imitator  of  diseases,  but  many  diseases  imitate 
typhoid  fever. 

Diseases  Simtilated  by  Typhoid  Fever. — <1)  Certain  cases  are  met 
with  and  usually  diagnosed  as  rimple  contintied  ferer  in  which  there 
are  no  symptoms  except  malaise,  slight  headache,  moderate  fever, 
and  a  barely  perceptible  swelling  of  the  spleen.  The  Olness  con- 
tinaes  for  from  5  to  8  days  only,  and  yet  the  Widal  test  (the  sole 
available  diagnostic  evidence  in  such  cases)  affords  a  positive  reaction 
daring  convalescence. 

(2)  In  rare  ins^tances  the  typhoid  infection  may  be  localizecl  in 
the  meninges  an<l  simulat*"  sporadic  r^rebro-npituil  meningitiit,  pre- 
senting headache,  delirium,  photophobia,  cervical  retraction,  and 
muscular  rigi<lity.  Similarly,  an  acute  iiepfirittK  with  scanty,  smoky 
urine,  loaded  with  albumin,  and  containing  many  casts,  may  be  the 
earliest  evidence  of  a  typlioid  infection.  In  other  instances  the  poi- 
son first  attacks  the  lungs,  caur-ing  a  lobar  pneumonia,  with  its  typical 
signs  and  symptoms.  Or  the  infection  may  be  general  and  sudden, 
with  repeat<*d  chills,  high  fever,  the  early  onset  of  delirium,  and 
other  symptoms  of  a  profound  ^ejifico'mia.  In  every  such  case  it  is 
well  to  have  in  one's  mind  a  lurking  suspicion  that  it  may  turn  out 
to  be  of  typlioiil  itrijrin.  and  to  watch  for  diarrho'a,  meteorism.  splenic 
swelling,  and  e^JK•(-iall\•  the  rose  spots:  not  omitting  the  Widal  test 
in  suspicious  case;:. 

(3)  Mahiria. — Intfrmittent  fever  (tertian  organism)  can  not  l>e 
confounded  witli  tyj>lioid  fever.  Aside  from  the  finding  of  the  Plas- 
modium, tlie  j>aroxysms  are  promptly  stopped  by  quinine. 

Infection  by  tin-  ae^tivo-autumnal  variety,  however,  may  simulate 
typhoid  fever  vt-ry  flosely  for  a  time.  But.  if  the  work  of  Osier  is  to 
be  tru.-ted.  it  may  bo  confidently  stated  that  in  the  Northern  and 
Middle  States  tliis  form  of  infection  is  very  rare,  and  a  contiuueil 
fever  due  to  malaria  verv*  exceptional.  Furthermore,  the  studies  of 
Dock  and  Vaujrhn  ]irove  conclusively  that  many  cases  diagnosed  as 
malaria  are  in  reality  typlioid  fever.  In  view  of  the  vast  importam'c 
of  proithyla<tic  disinft-ction.  t-ven  omitting  the  imperativt-  need  for 
rest  and  careful  <]iet  in  the  individual  case,  it  is  best  to  accept  the 
dictum  that  typlioid  fever,  and  not  malaria,  is  to  be  suspected  "  in 
every  case  of  fevt-r  <>f  r,  or  T  days'  duration,  particularly  if  it  resists 
the  action  of  quinine." 
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The  distinction  between  a  malarial  remittent  and  typhoid  fever 
depends  upon  the  following  points: 

In  maluriul  fever  the  remittent  charuoter  of  the  fever  is  marked 
from  the  outset :  anivniia  vvitli  a  siibieteric  complexion  oeeurs  early  in 
the  disease,  herpes  Ittbialls  is  more  frequent,  the  pulse  is  rarely  dicrot- 
ic, abdominal  symptoms  are  not  marked,  aTid  the  rose  spots  do  not 
appear.  On  the  other  hand,  tiiere  may  be  splenic  enhirgement,  and 
the  general  condition  may  so  elosely  resemble  typhoid  fever  that  it  ia 
impossible  to  make  a  diiferenttal  diagnosis  until  the  end  of  the  first 
week.  This  limit  is  set,  because  tlie  crucial  test^ — the  finding  of  the 
Plasmodium  in  the  bloud — can  not  in  many  cases  be  successfully 
made  during  this  period  for  the  roiisou  that  the  hyaline  bodies  of  the 
sestivo-autumual  parasite  are  seldom  to  be  found  in  the  blood,  and 
one  must  wait  until  the  pigmented  crescents  and  ovoids  ajjpear,  at 
least  7  days  as  a  rule,  after  the  oiiset  of  the  disease. 

Two  other  distinctive  points  are  a  failure  to  obtain  the  Widal  re- 
action during  the  course  of  the  disease,  and  the  therapeutic  test — 
the  subsidence  of  the  fever  in  4  or  5  day.s  as  a  result  of  the  adminis- 
tration of  quinine.  Recurring  chills  have  little  diagnostic  value,  as 
they  may  occur  in  both  di.*ease8  :  in  malaria  as  a  frequent  but  not 
necessary  syuilttoni,  in  typ!ioi<i  fever  at  its  beginning,  or  at  the  on- 
set of  a  relapse  or  a  contjilication,  or  wlieu  the  tempemture  rises  after 
having  been  thrust  down  by  antipyretics. 

In  rare  instances  there  may  be  a  tlouble  infection  with  the  Bacillus 
(t/p/ionii)t  and  the  Hitxiuudinni  iiuihrriii',  hut  the  weight  of  evidence  is 
decidedly  again.st  the  e-xistence  of  the  so-called  t\'pho-malarial  fever 
as  a  separate  disease. 

Diseases  Simulating:  Typhoid  Fever. — (1)  .iruu  Mifwrj/  Tuher- 
culnsia. — In  this  the  lever  ia  much  more  irregular,  the  pulse  and 
respiration  are  more  rapid,  there  is  usually  noticeable  cyanosis,  con- 
stipation is  the  rule,  and  the  rose  spots  do  not  appear.  On  the  other 
hand,  the  simulation  of  ty]ihoid  fever  nniy  be  so  close  that  the  aeut- 
est  diagnostician  is  at  fault.  A  po.sitive  Widal  test,  the  finding  of 
tubercles  in  the  choroid,  or  more  rarely  of  tubercle  bacilli  in  the 
blood  (or  in  the  .sputum  if  .signs  of  apparent  pulmonary  tuberculosis 
become  manifest),  constitute  the  only  reliable  differential  evidences. 
Time  alone  may  settle  the  diagnosis.  The  diiizoreaction  may  possi- 
bly be  of  service  (page  f>A'ii). 

(2)  Pifd'tnw. — Tlie  marked  prostration,  irregular  fever,  delirium, 
diarrhoea,  and  splenic  enlargement  attending  some  pyjemias  may 
simulate  typhoid  fever,  but  a  negative  Widal  test,  or  a  marked  leueo- 
cytosis,  with  perhaps  tlie  finding  of  foci  of  suppurution,  will  elimi- 
nate typhoid  fever. 
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typhoid  fever.  On  nocount  of  right  iliac  tenderness  and  tumefac- 
tion dut'  to  tlie  swollen  ileum  and  niesunterie  glands  of  typJioid  fever, 
a  surgeon  has  more  than  once  heoii  called  to  opi'ratn  for  a  supposed 
appendical  iuUumniation.  But  in  tiie  niajorit}'  of  cases  of  appendi- 
citis the  onset  is  so  abrupt  and  the  symptotnH  and  pliysinal  signs  bo 
distinctiye,  as  compared  with  ty])lioid  fever,  tliat  this  mistake  is  sel- 
dom made.  Conversely,  appemliottts  may  be  taken  for  typhoid  fever, 
but  the  history,  together  with  a  careful  physical  examination,  and,  in 
addition,  the  blood  examination  and  serum  test,  will  usually  settle 
the  differential  diagnosis  in  such  rare  eases. 

(5)  ['Icera/ire  Emlurarditis. — The  more  chronic  forms  of  this 
disease  are  commonly  diagnosed  as  typhoid  feyer.  The  presence  or 
absence  of  a  leueocytosii*,  and  the  result  of  the  Widal  test  may  decide 
the  question.  Keunrring  chills,  irregular  fever,  substernal  pain,  the 
development  of  endocardial  murmurs,  and  the  absence  of  abdominal 
symptoms,  and  the  rose  spots,  point  toward  ulcerative  endocarditis 
rather  than  typhoid  fever. 

(tj)  StiJjiiiKjitis  {right). — I  have  known  one  case  in  which  the 
occurrence  of  continued  fever  and  the  typhoid  status  with  right  iliac 
tetiderness  in  this  disease  led  to  a  diagnosis  of  typhoid  fever,  but 
a  vaginal  examination,  not  previously  made,  settled  the  fjuestion 
at  once  by  disclosing  a  fixed  uterus  and  a  tender  mass  in  the  right 
pelvis. 

(?)  Cafarrlial  Enierilu. — This,  especially  in  children,  may  be 
taken  for  tj'plioid  fever,  but  enteritis  lacks  the  epistaxis,  bronchi- 
tis, high  fever,  splenic  enlargement,  rose  spots,  and  positive  Widal 
reaction. 

(8)  Pneunionia. — When  lobar  pneumonia  is  the  initial  symptom 
of  typhoid  fever,  or  when  pneumonia  presents  the  typhoid  status 
(especially  if  the  patient  is  seen  for  the  first  time  after  this  condition 
has  developed),  a  ditTerential  diagnosis  may  be  quite  impracticable 
until  the  rose  spots  appear,  or  a  positive  Widal  reaction  is  obtained. 
Ordinarily  no  confusion  need  arise. 

{{))  Epidemic  Iiiftuema. — Rarely  this  disease  may  cause  an  eleva- 
tion of  temperature,  lasting  for  '.)  or  4  weeks,  and  ckKiely  resembling 
typhoid  fever.  The  non-appearance  of  the  rose  rash,  and  the  absence 
of  a  positive  Widal  reaction,  with  perhaps  the  discovery  of  the 
Pfeiffer  bacillus  in  the  nasal  or  bronchial  secretions,  will  serve  for 
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iliffiToiiliHtioii.    KuillHTiimrf,  thi'  provHlciice  of  an  epidemic  of  inflii- 


fiiza  18  suggostivo. 
(10)   Ur(Bmiii.- 


Tht 


U: 


of  ursemia  may  closely 


more  «iirc 

simulate  typhoid  fever  beoHiise  of  tire  presence  of  stupor,  rapid  and 
feeble  puisne,  dry,  brown  tongue,  subaultuH  tendinuin,  and  continuous 
slight  fever,  lasting  fur  weeks.  The  itliseriee  of  tlie  rose  rash,  the 
negative  Widal  test,  the  presence  of  the  urinary  characters  of  uraemia 
(page  C91),  and  the  condition  of  the  heart  and  arteries,  must  be 
relieil  upon,  perhaps  with  an  ascertained  previous  history  of  chronic 
renal  di(«ease. 

(11)  Trirhiuianis. — Tlie  severe  cases  of  this  disease  have  been 
diuijnosed  us  typhoid,  because  of  the  prolonged  fever,  delirium,  dry, 
brovvu  tongue,  iibdominal  puin,  and  diarrhu-a  which  muy  be  present. 
(Edenm  of  the  eyelids,  swelling  and  tension  of  the  muecles,  and 
dyspuiea  slionld  suggest  trichiuiasis.  In  suspected  cases  the  blood 
should  be  examined  for  a  marked  eosiuophilla,  and  the  stools  and  an 
excised  bit  of  muscle  for  the  trichina. 

(12)  Titphtm  Ferer. — In  modern  times  and  civilized  countries  an 
occasion  fi»r  differentiating  between  typhus  and  typhoid  fever  rarely 
arises.  The  onset  of  the  former  is  sudden,  delirium  is  early  and 
often  active,  the  stupor  becomes  profound,  tiie  pupils  are  contracted, 
the  eonjunctivaj  are  brUliantly  injected,  and  about  the  4th  day  of  the 
disease  the  macuhirand  petechial  rasli  appears.  The  fever  lasts  12  to 
H  days  and  termitiaU'S  by  crisis.  When  an  epidemic  of  typhus  is 
present  the  diagnosis  is  usually  easy,  but  it  may  be  almost  or  quite 
irnpoKsible  to  distinguisl*  a  sporadio  case  of  this  disease  from  typhoid 
fever. 

(13)  Rehtpfiing  Ferer. — Tlie  early  cases  of  an  epidemic  of  this  dis- 
ease may  be  diagnosed  as  irregular  tyjdioid,  liut  in  rehipsi ug  fever 
the  onset  is  sudden,  with  chill  and  intense  general  achitig,  and  in  6 
or  7  days  the  temperature  falls  suddenly  to  or  below  the  normal.  In 
a  week  the  attack  is  r(>peated.  and  a  'M  or  4th  similar  relapse  may 
occur.  If  this  disease  i.>«  suspected  its  nature  can  be  positively  deter- 
mined by  a  blood  eiamiuation,  which  reveals  the  presence  of  the 
spirilla. 

Paratyphoid  I'e\t:r. 

A  disease  in  most  cases  clinically  inseparable  from  typhoid  fever, 
except  by  bacteriological  methoils.  The  etiological  factor  is  a  group 
of  bacilli  (diviiled  into  2  classes,  alpha  and  beta),  closely  resembling 
the  typhoid  bucillus,  but  culturally  placed  between  this  bacillus  and 
tlie  bacillus  coli  communis. 
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Panityphoitl  fever,  like  typhoid  fever,  lias  its  cliicf  imideiKo  in 
the  autumn  months,  and,  also  like  typliuid,  occurs  maiuly  in  adoles- 
cents nud  young  adults.  As  to  the  manner  in  which  the  hucilli  enter 
the  body  little  can  be  learned  from  pporadic  cases;  but  in  certain 
small  epidemics  it  was  proved  by  the  miinner  of  distribution  of  the 
cases,  and  hy  the  finding  of  the  bacilli  in  the  drinking  water,  that  the 
infection  took  place  by  means  of  the  latter. 

The  cases  have  occurred  in  the  United  States,  Philippines,  and 
Europe. 

Symptoms. — Wliile  the  general  appearance  of  this  disease  is  that 
of  typhoid  fever  of  varying  degrees  of  severity,  there  are  certain  fea- 
tures which  in  many  cases  may  point  to  paratyphoid  infection.  The 
prodromata  are  generally  shorter,  epistaxis  is  less  common,  the  onset 
is  more  abrupt,  with  repeated  vomiting  and  diarrhcea  (generally  con- 
tinued throughout  the  course  of  the  diseiuse),  and  often  intense  early 
prostration,  .Ingina  is  freqiieutly  present.  The  course  of  the  dis- 
ease is  conimonliy  shorter,  with  milder  general  symptoms  and  less 
derangement  of  tlie  sensorium.  Spots  are  present  in  about  one-half 
the  cases  ;  the  spleen  is  usually  not  pulpable  but  is  enlarged  to  percus- 
sion; there  is  no  iliac  tenderness  (probably  due  to  absence  of  intestinal 
ulceration,  though  hemorrhage  may  take  place);  and  the  pulse  is 
rarely  dicrotic.  The  temperature  often  falls  by  crisis.  Complica- 
tions are  more  frerjnent  than  in  typhoid  fever. 

Diagnosis.  —  It  may  be  safely  said  that,  up  to  the  present  time, 
there  is  no  symptom,  or  group  of  symptoms,  whereby  it  is  possible 
to  differentiate  between  typhoid  fever  and  paratyphnid  fever.  This 
discrimination  can  be  made  positively  only  by  finding  the  specific 
bucterta  by  bacteriological  methods,  or  by  the  agglutination  test*. 
If  the  customary  Widal  is  negative,  the  tests  should  be  made  with 
both  groups  of  paratyphoids;  a  positive  reaction  making  the  diag- 
nosis. 

The  prognosis,  in  the  majority  of  cases,  is  distinctly  favourable, 
the  mortality  being  about  3.5  per  cent. 


11.     TYPHUS    FEVER 


Symptoms. — Begins  suddenly  with  chills  (perhaps  recurrent), 
fever,  pain  in  head,  back,  and  extremities,  soon  followed  by  extreme 
]>ro8tration.  Cough  and  broncliitis  are  common.  The  pulse  is  rapid, 
fidl,  and  often  dicrotic.  The  tongue  is  wiiite,  dry,  and  tremulous,  in 
bad  cases  becoming  brown  or  black.  The  expression  is  dull  and 
heavy,  the  face  duskily  flushed,  the  eyes  congested,  and  the  pupils 
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contracted.    In  the  severer  cases,  delirium,  which  may  become  active 
or  maniacal,  together  with  subsultus  tendinum,  coma-vigil,  and  car- 
pholof^ia,  (/onatitiitf  jiroiuinent  symptoms.    Vomiting  may  be  trouble- 
gome,  and  eonstjpalion  is  tlie  rule. 
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4'iiAiiT  Xlll.— Typbiis  fever. 

Tlie  fever  rises,  with  moderate  morning  remissions,  during  the  first 
3  or  +  rl?iys,  reiirhiiifr  a  maximiini  of  from  10;$"  to  107".     This  max- 
iiiitiin  is  nmintained  for  about  10  days,  and  tlietii  fulls  by  crisis  to  or 
below  the  normal  within  12  to  24  hours  (Chart  XIII).     Between  the 
3il  iiiid  Jlie.Mli  di«y  Hu'  eruption  Jipprar.^*,  partly  as  a  dusky  subcuticu- 
lar mottling,  piirt.ly  as  piijiuliir  rose  spots,  which  rapidly  become  pe- 
techial.    The  ra.sh  nppears  first  upon  the  abdomen,  whence  it  spreads 
over  the  body.     The  urine  is  diminished   in  aniouut,  high-coloured, 
and  usuiUly  albumiriDUs.     Retention  of  urine  is  eoninion.    Like  other 
infectious  di-seases,  exceptional  cases  occur  which  ni:ty  be  either  mild, 
or  malijjnant  and  fatal  witliin  ?  or  3  days. 

Complications  —The  most  common  of  these  is  broucho-pneu- 
Toonia,  which  may  eventuate  in  gangrene  of  the  long.     Su])purative 
arthritis,  piirotid   abscess,  subcutaneous  abscesses,  gangrene  of  the 
smaller  extremities,  neuritie  paralysis,  hypostatic  congestion  of  the 
Itmgs,  and  !iy  tuTjiyrexia  are  orcusional  events.     Nephritis,  meningitis, 
and  haamatemesia  are  rare  complicating  conditions.                                   - 

1 

^^^^^^H^^             RELAPS5IXO   FKVER                                                             ^H 

Differential  Diagnosis.— (1)  rv;>*»iV/ /><rr  (p«ge  T3->).                     ^H 

(2)  Cerebro-i>jjiutii  Meuimjitis. — In  this,  one  finds  a  greater  irrega-           ^^H 
larity  of  the  fever,  greater  pain  in  the  back,  a  more  frequent  occur-           ^^H 
fence   of  convulsions,  facial  or  ocular  paralvsea,  photophobia,  in-           ^^H 
toIeniDce  of  sounds,  and  cervical  retraction.     The  eruption  is  less           ^^^ 
constant,  and  does  not  appear  at  any  definite  period  in  the  disease.           ^^H 
Finally,  lumbar  puncture  and  the  finding  of  the  meningococcus  may           ^^H 
settle  the  question.                                                                                                ^^^ 

(:i)  Notm/Z/joj-.— Malignant  smallpox  may  resemble  severe  typlius,           ^^H 
but  the  hemorrhages  (subcutaneous,  hsematuria,  ha>niatemesis,  intes-           ^^H 
tinal,  conjunctival)  will  g]>euk  for  the  former  disease.                                       ^^| 

Prognosia.  — The  mortiility  varies  from  \'i  to  20  pi-r  cent;  in           ^^H 
children  sliglit,  and  after  middle  age  high  ({>erhap$  50  per  cent).           ^^H 
Death  results  from  toxaemia  or  a  complicating  pneumonia.                             ^^| 

III.    RELAPSING    FEVER                                              ^H 

Symptom  8. — The  period  of  incubation  of  this  disease,  caused           ^^H 
by  the  spirochate  or  spirillum  of  Obermeier,  varies  from  5  to  7  days.           ^^^k 
The  invasion  is  sudden,  with  chill,  rapid  onset  of  fever  (IW  to  106°),           ^^^ 
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Chart  XIV.— Kolap«ing  fever. 

intense  headache,  backache,  and  aching  in  the  extremittes.     The 
pulse  rung  from  110  to  130.    Sweats,  jaundice,  and  delirium  (if  fever 
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is  liigl»)  are  coninuni,  and  the  spleen  swells  at  an  early  period.  In 
the  }c>ung  theri'  iimy  be  uaiisca,  vumitirxg,  and  convulsions. 

The  fever  remains  hegli,  usually  for  7  days  (rarely  3  to  10),  and 
falls  by  crisis  (Chan  XIV),  with  profuse  sweating,  Bometimes  diar- 
rhcea,  and  (in  elderly  persons)  with  symptoms  of  collapse.  In  another 
week  (14rh  day  of  disease)  the  attack  may  be  repeated.  The  relapse 
is  usually  shorter  than  the  original  attack.  A  second  relapse  may 
occur  about  the  2\»t  day,  and  a  3d,  4th,  or  5th  relapse  may  protract 
the  «lisease.  During  the  apyretic  periods  the  patient  may  feel  quite 
Well  and  be  about.  The  finding  of  the  spirilla  in  the  blood  decides 
the  tliagnosi:*. 

Complications. — Uncommon,  but  pneumonia  is  not  infrequent, 
and  nephritit;,  lia-niaturiu,  jaundire,  hiJfmatemesis,  rupture  of  the 
spleen,  ophthalmia,  abortion,  and  post-febrile  paralysis  have  been 
note<L 

Differential  Diagnosis.  — (1)  Tifphoid  Fever-. — !n  the  early 
cases  of  an  epidemic  tiie  diagnosis  of  an  irregular  typhoid  may  be 
made,  but  the  course  of  the  temperature  declares  quite  certainly  the 
nature  of  the  disease,  and  the  blood  e.xamination  with  the  finding  of 
spirilla  makes  a  positive  diagnosis  of  relapsing  fever. 

(v5)  Ydlow  Fever. — Absence  of  spirilla  and  splenic  swelling,  with 
presence  of  black  vomit  and  other  symptoms  of  yellow  fever  {q.  r.), 
will  separate  it  from  relapsing  fever. 

(;})  Mitlarial  lii'>nHleiit  Fever. — In  this  the  fever  is  intermittent 
rather  than  remittent,  the  paroxysms  of  chill  and  fever  are  more  fre- 
quent, and  the  blood  examination  reveals  the  presence  of  the  plasnif*- 
diuni  and  the  absence  of  s|)irilla. 

Prognosis. — Recovery  is  tiie  rule,  except  in  old  ur  feeble  per- 
sons.    The  mortality  is  about  4  per  cent. 


IV.    DENGUE 

Symptoms. — After  a  period  of  incubation  varying  from  3  to  a 
days,  the  attack  begins  suddenly  with  headache,  chilliness,  and  atro- 
cious aching  pains  in  the  muscles  iitid  joints.  From  the  latter  symp- 
tonj  arises  the  name  "  break-bone "  fever.  Ttie  joints  are  swollen, 
red,  and  tender.  The  pulse  and  respiration  are  quickened  ;  the  face 
is  sutTused  and  swrdlen,  eyes,  skin,  aint  nnicous  membnvnes  congested. 
The  lymph  glands  are  frequently  eidargcd.  Prostration  may  be 
decided,  and  slight  delirium  is  sometimes  noted.  In  severe  cosesj 
hemorrhages  from  the  mucous  membranes  (epistaxis,  hwmoptysis, 
hajmatemesis,  etc.)  may  o<cur.  Extreme  hyperesthesia  of  the  skin 
has  been  observed.  In  the  majority  of  cases  an  exanthem  occurs, 
sometimes  macular  and  resembling  measles,  or  dififuse  like  that  of 
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scarlet  fever,  or  papular  or  urticarial.  It  has  no  definite  time  of 
appearauce  an«l  is  not  distinctive  iu  its  chariicturs.  In  many  instances 
it  tirst  appears  upon  the  hands  and  feet,  thence  apreaiding  over  the 
greater  part  of  the  surface  of  the  body. 

The  fe%'er  steadily  rises  during  the  first  3  or  4  days,  reaching  a 
niaxiraun)  of  103'  to  107°,  at  which  time  it  rapidly  remits,  wttli  free 
sweating  and  an  almost  total  disappearance  of  the  piiiiifiil  symptonis. 
The  period  of  apyrexia  lasts  from  2  to  4  daj's,  and  the  seizure  is  then 
repeated  in  a  milder  form.  The  average  dui-ation  of  the  entire  attack 
i?  from  7  to  10  days. 

Complications. — These  are  nneommon.  Convulsions  may 
attend  the  onset  of  the  disease  (in  children);  and  insomnia,  active 
delirium,  liyperjiyrexia,  pericarditis,  ami,  in  rare  instances,  mcninrritis 
may  occur. 

Differential  Diagnosis. — (1)  Vdlinv  Frver. — As  dengue  and 
yellow  fever  arc  fn-qiiently  prevalent  at  tiie  same  time,  the  two  dis- 
eases are  apt  to  be  LonfiHnHk-d.  The  symptoms  which  in  tlie  ma- 
jority of  cases  determine  the  disease  to  be  yellow  fever  are  the  facies, 
red  and  injected  eyes,  flushed  face  p!uK  an  icteric  hue,  slow  pulse 
with  high  fever,  allnimiiious  urine,  black  vomit,  and  early  jtiundiee 
(2d  or  3d  day).  Xevirtheless,  good  authorities  may  disagree,  as  in 
Texas  during  the  epidemic  of  1H97. 

(2)  IvflvenzH. — In  this  there  is  usually  no  eruption  (except  her- 
pes), the  fever  does  not  show  the  striking  remissions  of  dengue,  and 
the  joints  are  not  implicated.  Examination  of  the  nasal  and  bron- 
chial secretions  will  discover  the  bacillus  of  PfeifFer.  A  f{ne8tion  can 
only  arise  in  sporadic  cases,  as  the  existence  of  an  opidemif  of  either 
will  be  recognisable. 

(3)  Acute  lUieumnliain. — A  sporadic  case  might  be  mistaken  for 
acute  rheumatic  fever  hecuusc  of  the  joint  symptoms,  hut  in  the 
latter  there  is  gcucrjilly  no  eruption,  and  the  course  of  the  fever  will 
prove  to  he  quite  unlike  tlint  of  dengue. 

Prognosis.— Seldom  fatal,  death  resulting  only  from  the  rare 
serious  complications.  The  jwitient  is  usually  ninch  wcukeiiwl  by 
the  disease,  and  the  stiffness  of  the  joints  and  the  muscular  pains 
may  be  extremely  jwrsistent, 

V.     SPOTTED    FEVER 

The  causative  agent  of  the  spotted  or  tick  fever  of  the  Rocky 
Mountitins  is  an  animal  jxirasite  {Piyophixtna  htmtinis),  amoeboid  but 
not  pigmented,  finitid  both  within  and  without  the  red  cells.  This 
statement  is  based  upon  the  studies  of  Wilson,  Chowing,  and  Ander- 
son.    It  is  best  stained  with  Wright's  stain,  fidhjived  hv  methvlene 
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blue,  Inoculation  is  through  the  bite  of  the  wood  tick.  The  disease 
occurs  exclusively  in  the  spring  and  early  summer  (from  the  middle 
of  >fa.rcb  to  the  middle  of  July). 

Tiie  speoifil  luibitat  of  tliia  fever  is  in  the  Bitter  Root  Mountains 
of  Western  Montana,  and  it  is  localized  in  a  comparatively  small 
area.  It  ia  found  also,  in  a  milder  form  and  with  much  less  frequency, 
in  Nevada,  (Jre;j:on,  Wyoming,  and  Idaliu.  Ii  affects  mainly  the  ranch- 
men and  herders  of  these  regions. 

It  is  proper  to  state  here  that  some  doubt  has  been  cast  upon  the 
existence  of  the  Piroplnsnm  /louiiiii'tt^  by  the  comparatively  recent 
investigations  of  Craig  and  .Stites,  these  observers  failing  to  verify 
tlie  previous  work  done  upon  this  subject. 

Symptoms. — Itu-ubatiou,  .1  to  10  days.  Onset  with  chilliness, 
malaise,  nausea,  and  tiualLy  a  distinct  chill.  Pain  in  the  back  and 
head,  with  genenil  muscular  soreness,  is  present.  Constipation 
exists;  the  conjunctivas  are  congested,  becoming  yellowish ;  nose- 
bleed is  always  present,  sonietinu's  severe  and  eontinued.  Maxininra 
of  fever  is  reached  on  the  Sth  to  llio  13th  day,  after  which  there  is  a 
gradual  decline  to  normal  in  favorable  cases.  The  pulse  is  out  of 
proportion  to  temperature,  1 10  to  140.  The  eruption  appears  on  the 
•id  day,  firs^t  on  vvristi^  and  arms,  then  spreading,  hut  appearing  last 
and  least  on  the  abdomen.  It  is  bright  and  macular,  varying  from 
pin  point  to  split  pea  in  size,  becomes  petechial,  ind  disappears  with 
the  fever.  Ttie  spleen  is  early  enlarged,  and  to  a  considerable  degree. 
The  liver  is  usually  slightly  enlarged.  Nausea  may  be  extreme  in 
the  fatal  cases.  There  is  no  deliriuin  and  the  mind  generally  remains 
clear  throughout, 

Diagnosis. — Etiology  (tick  bite),  chill,  pain  in  back  and  head, 
muscle  soreness,  constipation,  macular  eruption  appearing  first  on 
the  wrists  on  the  3d  day  and  becoming  petechial  and  disappearing 
with  the  decline  of  the  fever,  will  serve  to  make  the  diagnosis  from 
meningitis,  typhoid  fever,  pelio8).s  rheumatica,and  typhus, which  latter 
it  most  clo-sely  resembles.  .\n  absolute  diagnosis  can  only  be  made 
by  tinditig  (lie  parasite  in  the  blood.     The  disease  is  not  contagious. 

Prognosis. — The  mortality  is  very  irregular,  8  to  70  per  eent 
(different  localities).  The  greatest  mortality  is  in  Montana ;  the 
least  in  Nevada,  Idaho,  and  Wyoming. 

Vt.     TRYPANOSOMIASIS    (SLEEPING    SICKNESS) 

Etiology. ^A  trypanosome,  conveyed  by  the  tsetse  &y  {(jhssinn 
polpniis)  and  inoculated  through  its  bite.  The  organism  is  found  in 
the  blooil  and  cerebro-spinal  fluid,  and  in  large  numbers  in  the  lymph 
glands. 


rEHBBBO-SPIXAL  MEXINGITIS 


Occurs  only  in  West  Airica  (mpeeiatllT  Ugsoda) :  eodeaue 
epidemic.     Negroes  alone  (with  Tenr  nix«  excrpttous)  are  attacked ; 
children  under  thre«  rarelj  shov  the  diiwi—o. 

SyxnptomB. — The  incubation  period  is  rtrj  long»mrvnl  aioBibs 
to  7  year^  (?).  The  onset  id  renr  insidious.  Three  stages  are  de> 
scribed.  (1)  Early  stag?.  There  is  a  gradual  decrees  in  aetiritT, 
with  increasing  laaotade;  headache,  rague  ephemt^ral  pains  are  prw- 
ent ;  speech  becoraes  slow  and  hesitating;  p^Texia  of  101"  to  Ittt"  is 
present ;  pulse,  of  low  tension,  90  to  i:30.  Especiallv  characteristic 
is  an  arrythmical,  jerky  tremor  of  the  tongue,  which  may  be  an  early 
symptom.  The  lymphatic  gbinds  begin  to  enlarge,  {i)  Trembling 
stage.  This  may  be  ushered  in  by  nervous  crises,  such  as  epilepti- 
form fits,  or  attacks  of  mania  or  melancholia.  In  other  cases  it 
comes  on  gradually.  There  is  a  marked  alteration  in  ti>e  expression 
and  general  appearance,  accompanied  by  a  change  in  manner  and 
disposition.  The  twitching  of  the  tongue  becomes  more  marked* 
and  the  tremor  spreads  to  the  cheeks  and  lips  and  to  the  body  geD- 
erally.  The  muscles  become  flabby,  the  face  loses  its  expretysion,  and 
the  limbs  their  strength.  The  speech  often  becomes  mumbling  and 
blurred.  The  eyes  take  on  a  vacant,  tired  look.  There  is  a  disin- 
clination to  more  or  speak,  with  an  increasing  tendency  to  sleep,  and 
the  patient  passes  finally  into  (3)  the  lethargic  stage.  The  condition 
becomes  one  of  stupor  and  finally  couia.  The  temperature  is  sub- 
normal, the  pulse  slow  and  of  very  low  tension.  The  sphiiu'ters  relax 
and  death  supervenes,  sonietimes  suddenly,  but  usually  very  slowly, 
the  vital  functions  seeming  to  dwindle  away. 

The  duration  of  tlie  disease  averages  4  to  8  months.  Some  oases 
show  a  more  acute  course,  while  others  are  much  more  prolonged, 
periods  occurring  in  which  the  symptoms  remit  and  the  disease 
appears  to  be  checked. 

The  prognosis  is  hopeless. 

VII.     CEREBRO-SPINAL    MENINGITIS 

This  disease,  most  common  in  eliildreii  and  youug  adults,  and 
caused  by  the  fiipfoeoecita  i?ifm':entihiris  mvuhiyifiiUx^  presents 
remarkably  wide  clinical  variations.  It  is  botli  epideniit'  ami  siHiradic, 
and  is  moderately  contagious.  The  entrance-route  of  the  orgatiisni 
is  probably  by  way  of  the  nasal  passages. 

Symptoms. — (1)  Ordinanj  or  Cominon  Form. — After  an  un- 
known period  of  ineubatioti  the  disease  begins  abruptly  with  a  vio- 
lent headauhe,  severe  chill,  fever  (101°  to  KW),  vomiting,  and  pain 
in  the  buck  and  limba.  In  children  a  convulsion  may  ocour.  Very 
soon  the  muscles  of  the  neck  and  back  become  painful  and  stiff,  mih. 
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difforciitiatioi).    FurllH-rtnoro,  tin:  iirovaleiice  of  an  epiilemic  of  inflii- 
cnzu  is  suggustive. 

(10)  I'rwmin. — The  more  chronip  forms  of  uraemia  may  closely 
fiimulftte  tj-phoiil  fever  becuuso  of  the  prusence  of  stupor,  rapid  and 
feeble  pulse,  dry,  brown  tongue,  subaultus  tendinum,  and  i-OTUiniious 
slight  fever,  histiiig  for  weeks.  The  ubseiice  of  the  rose  rash,  the 
negative  Widal  test,  the  presence  of  the  iiriiiury  characters  of  urteniia 
(page  (ifll),  and  the  condition  of  the  heart  and  arteries,  must  be 
relied  iijion,  perhaps  with  au  ascertained  previous  history  of  chronic 
renal  disease. 

(11)  Trirfn'uinxis, — The  severe  cases  of  this  disease  have  been 
diagnosed  as  typhoid,  because  of  tbe  prolonged  fever,  delirium,  dry, 
brown  tongue,  alidoiiiinal  jmin,  and  diarrhn-a  whicdi  may  be  present. 
(Edema  of  the  eyelids,  swelling  and  tension  of  tlie  muscles,  and 
dyspnoea  shr>uld  suggest  triehiiiiasis.  In  suspected  eases  the  blood 
shuiild  be  examined  for  a  marked  eosinoj)hilia,  and  the  stools  and  au 
excised  bit  of  musde  for  the  trichina. 

(r<i)  Tifphtis  Ferer. — Iii  modern  times  and  civilized  countries  an 
occiision  for  dilTerejitiating  between  typhus  and  typhoid  fever  rarely 
arises.  The  onset  of  the  former  is  stiddeTi,  delirium  is  early  and 
often  active,  the  stupor  becomes  profouml,  the  pupils  are  contracted, 
the  eonjunctivaj  are  brilliantly  injected,  and  about  the  4th  day  of  the 
disease  the  niiicubir  and  petechial  rash  appears.  T!ie  fever  lasts  12  to 
H  days  ami  terminates  by  crisis,  When  an  pjiidemic  of  typhus  is 
present  the  diagnosis  is  usually  ea«y,  but  it  may  be  almost  or  quite 
impossible  to  distinguish  a  sporadic  case  of  this  disease  from  typhoid 
fever. 

(13)  Relapninj  Fever. — The  early  eases  of  an  epidemic  of  this  dis- 
ease may  be  diagnosed  as  irregular  typhoid,  but  in  relapsing  fever 
the  onset  is  sudden,  with  chill  and  intense  general  aching,  and  in  6 
or  7  days  the  temperature  falls  suddenly  to  or  below  the  norma!.  In 
a  week  the  attack  is  repeated,  uiul  a  :id  or  4th  similar  relapse  may 
occur.  If  this  disejise  is  suspected  its  nature  can  be  positively  deter- 
mined by  a  blood  e.\ami nation,  wliich  reveals  the  presence  of  the 
spirilla. 

Paratyphoid  Fevbk. 

A  disease  in  most  cases  clinically  inseparable  from  typhoid  fever, 
except  by  bacteriological  methods.  The  etiological  factor  is  a  group 
of  bacilli  {divided  into  2  classes,  alpha  and  beta),  closely  resembling 
the  typhoid  bacillus,  but  culturally  placed  between  this  bacillus  and 
the  bacillus  coli  communis. 


rvnirs  fk\  Kit 
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Parat3-iilioid  fovcr,  like  typhoid  fcvc-r,  has  its  chief  im  idoiiL't!  in 
the  aiitiiinit  months,  and,  also  like  typhoid,  yccura  mainly  in  adoles- 
cents jtiid  young  adults.  As  to  the  manner  in  which  the  bacilli  enter 
the  hody  little  can  be  learned  from  sporadic  cases;  but  in  certain 
small  epidemics  it  was  proved  by  the  munuer  of  distribution  of  the 
cases,  anfl  by  the  finding  of  the  bueilii  in  the  drinking  water,  that  the 
infection  took  place  by  menus  of  the  latter. 

The  cases  have  occurred  in  the  United  States,  I'hilippines,  and 
Europe. 

Symptoms. — While  the  genera!  appearance  of  this  disease  is  that 
of  typhoid  fever  of  varying  degrees  of  severity,  there  are  certain  fea- 
tures w'liioh  in  many  cases  may  point  to  punityphojd  infection.  The 
prodromata  are  generally  shorter,  epistuxis  is  less  common,  the  onset 
is  more  abrupt,  with  repeated  vomiting  and  diiiiThoea  (generally  con- 
tinned  tliroughout  the  course  of  the  disease), and  often  intense  early 
prostration.  Angina  is  frequently  present.  The  course  of  the  dis- 
ease is  conimordy  shorter,  with  milder  general  symptoms  and  less 
derangement  of  the  sensorium.  Spots  are  present  in  about  one-half 
the  cases  ;  the  spleen  is  usually  not  jialpable  but  is  enlarged  to  percus- 
sion ;  there  is  no  iliac  tendi-rncss  (probably  due  to  alvsence  of  intestinal 
ulceration,  though  hemorrhage  may  take  place);  and  the  pulse  is 
rarely  dicrotic.  The  temperature  often  falls  by  crisis.  Complica- 
tions are  more  frequent  than  in  typhoid  fever. 

Diagnosis.  — It  may  be  safely  said  that,  up  to  the  present  time, 
there  is  no  symptom,  or  group  of  symptoms,  whereby  it  is  possible 
to  differentiate  between  typhoid  fever  and  paratyjdioid  fever.  This 
discrimination  can  bo  made  positively  only  by  linding  the  specific 
bacteria  by  bacteriological  methods,  or  by  the  agglutination  tests. 
If  the  oustonuiry  Widal  is  negative,  the  tests  should  be  made  with 
both  groups  of  paratyphoids;  a  positive  reaction  making  the  diag- 

10816. 

The  prognosis,  in  t!ie  majority  of  cases,  is  distinctly  favourable, 
the  mortality  being  about  3.5  per  cent. 


II.    TYPHUS    FEVER 


Syinptom.s.  —  Begins  suddenly  with  chi51s  {perhaps  recurrent), 
fever,  pain  in  head,  back,  and  extremities,  soon  followed  by  extreme 
prostration.  Cough  and  broncliitis  are  cnmnion.  The  pnlac  ia  rapid, 
full,  and  often  dicrotic  The  tongue  is  white,  dry,  and  tremulous,  in 
bad  cases  becomnig  brown  or  black.  The  expression  is  dull  and 
heavy,  the  face  duskily  flushed,  the  eyes  congested,  and  the  pu]>ils 
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pulse,  and  L'heyne-Stokes  rt'spirutiou  are  nuicli  more  common.  Fur- 
thermore, a  pre-existing  tuberexiloiis  foeus  may  be  found,  and  tuber- 
cles discovered  in  tbe  ehoroid  by  ophthalmoscopic  examination. 

Prognosis.— Tire  mortah'ty  varies  from  '^0  to  75  per  cent,  and  in 
greatest  in  t-liiidren  under  5  years.  High  fever,  recurring  cournl- 
eions,  and  profound  coma  usually  presage  a  fatal  termination. 

VIII.    INFLUENZA 

Symptoms. — After  an  ineubatioti  of  rrorn  1  to  4  days  the  disease 
(caused  by  rfeiffur's  bacillus)  acts  in  abruptly  with  t-hillinoss,  or  even 
a  severe  rigour.  The  fever  is  extremely  variable,  running  from  100° 
to  105\  and  lasts  with  remissions  from  1  to  10  days.  There  is  in 
almost  ail  cases  severe  lieadache  and  general  aching,  with  a  degree 
of  prostration  out  of  all  proportion  to  the  apparent  cause.  Delirium 
is  not  infrequent.  The  symptomatology  of  the  disease  is  variegated, 
and  one  symptom  group  may  quickly  merge  into  another.  The  fol- 
lowing forma  of  the  disease  are  recognised  : 

(1)  Respirafori/  Form. — The  early  symptoms  are  those  of  a  severe 
coryza.  U.sually  pharyngitis,  laryugo-tracheitis,  and  bronchitis  fol- 
low. The  general  aching  and  extreme  weakness  may  be  the  only  dis- 
tinguishing characteristics.  Very  frequently  a  slight  patchy  bron- 
cho-pneumonia, with  few  physical  signs,  coexists.  The  cough  is  apt 
to  be  paroxysmal,  violent,  and  extraordinarily  persistent. 

(2)  Nervous  Form. — In  many  cases  slight  fever,  with  atrocious 
headache,  pain  in  the  back  and  limbs,  and  marked  weakness  may  be 
the  only  symptoms. 

(3)  (rtititrv-inh'Kfinal  Form. — In  a  certain  proportion  of  cases, 
nausea,  vomiting,  abdominal  |»ain,  and  profuse  watery  or  serous  diar- 
rham,  with  prostration  ainountiug  at  times  to  collapse,  may  consti- 
tute the  evidence  of  tlie  disease. 

(4)  Typhoid  tir  Febrih  Form. — In  some  instancea,  fortunately  in- 
frequent, there  may  be  a  continued  fever,  with  delirium,  dry,  brown 
tongue,  and  other  symptoms  of  the  typhoid  status.  In  certain  cases 
the  fever  remits  or  intermits,  with  recurring  chills,  and  simulates 
malaria. 

Complications,  Sequelaa,  and  Occasional  Symptoms. — 
(1)  liespintturii  Oif/ttns. — Hronclio-pneumonia  (ciimmon), lobar  pneu- 
monia, pleurisy  terminating  in  empyema  (rare),  pulmonary  gangrene 
and  abscess  (rare),  pulmonary  cedema  (sequel  of  pneumonia),  and  en- 
largement of  the  bronchial  glands. 

(2)  Cirruhdin-fj  Organn. — Tachycardia,  bradycardia,  or  persistent 
irregularity  of  the  pulse;  angina  pectoris  (influenzal),  usually  with- 
out discoverable  organic  changes,  temporary  and  recoverable ;  cardiac 
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wpakness;  endoninlitis,  |H'ricitnlitis,  phli-bitis  and  thrombosis  of 
different  vessels.  Recurring  Byncoiw  is  not  infrequent  at  the  onset 
of  the  disease,  eepecially  in  women. 

(3)  AWvous  Siffitem. — True  meningitis,  or  the  symptoms  of  men- 
ingitis which  disappear  in  a  day  or  two;  encephalitis,  with  resulting 
hemiplegia  or  monoplegia;  and  abacess  of  the  brain,  are  nni'ommon 
cioniplications.  Various  forms  of  neuritis  are  not  infrequent.  Ac- 
tive delirium,  depression  of  spirits,  melancholia,  dementia,  persistent 
insomnia,  neunilgias,  and  migraine  have  been  noted.  Neurasthenia, 
sometimes  severe  and  prolonged,  is  a  not  uncommon  sequel. 

(4)  The  spleen  may  become  enlarged,  and  catarrhal  jaundice  hsia 
occurred  with  some  frequency;  (5)  haematuria.  acute  congestion,  and 
acute  nephritis  are  not  extremely  rare;  (G)  conjunctivitis  is  frequent, 
iritis  uncommon,  and  optic  neuritis  is  rare;  (7)  acute  otitis  media  is 
common,  terminating  occasionally  in  mastoiditis,  and  vertigo,  as  a 
result  of  labyrinthine  disease,  has  been  observed  ;  (8)  herpes  is  fre- 
quently seen;  occasionally  diffuse  erythema  and  purpuric  spots  are 
witnessed. 

Differential  Diagnosie. —  In  doubtful,  anomalous,  or  sus* 
pected  sporadic  cases  a  bacteriological  examination  of  the  broiichiai 
or  nasal  secretions  should  be  made  in  order  to  find  PfeiflFer's  bacillus, 
wiiich,  if  present,  will  declare  the  disease  to  be  influenza.  In  the 
midst  of  an  epidemic  there  is  usually  tio  difficulty  in  making  a  diag- 
nosis, nor  in  a  sporadic  case  if  the  symptoms  come  under  the  head  of 
one  of  the  recognised  types.  The  cardinal  symptom  is  the  excessive 
and  disproportionate  weakness. 

(i)  Tifphvid  /lertv. —Influenza  begins  suddenly,  and  lacks  the 
regular  temperature  curve,  rose  spots,  and  positive  Widal  reaction  of 
tyjihoid  fever, 

(2)  Cerebrospinal  Meninfftiis. — In  certain  cases  of  influenza  the 
sudden  onset,  headache,  backache,  delirium,  and  muscular  stiffness 
may  afford  a  clinical  picture  exactly  like  that  of  cerebro-spinal  men- 
ingitis, and  the  differential  diagnosis  must  depend  upon  the  bacteri- 
ological examination ;  in  the  one  case  for  the  Pfeiffer  bacillus,  in  the 
other  for  the  meningococcus, 

(3)  /ironrkfhpneiimonia. — If  the  question  arises  as  to  whether  a 
given  case  of  broncho-pneumonia  is  of  influenzal  origin,  a  rather 
peculiar  and  anomalous  combination  of  physical  signs  may  answer 
the  question  in  the  affirmative,  viz.,  varying  degrees  of  dulness  over 
both  chests  posteriorly,  with  weak  respiratory  murmur,  impaired 
transmission  of  voice  sounds,  and  a  shower  of  fine  and  subcrepi- 
tant  r^^les  at  the  end  of  a  deep  inspiration,  heard  in  scattered  areas 
or  patches,  especially  at  the  bases.    The  combination  is  probably 
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iiuiicutivc  of  a  mixture  of  broiK'lid-pueumonic  spots  and  Collapsed 
lobules. 

Prognosis. — In  tlie  large  majority  of  cases  recovery  occurs. 
The  mortality  varies  from  A  to  "^  per  cent,  and  is  generally  due  to 
a  complicating  severe  pneumonia,  especially  when  affecting  the  very 
young  or  the  aged. 

IX.    WHOOPING    COUCH 

Symptoms. — Period  of   incubation   varies  from  7  to  10  days." 
Two  stages  are  rec<)gniaed.     (1)   Cittarrhal  Sintje. — .Symptoms  those' 
of  an  ordinary  cold :  coryza,  injected  conjunctivae,  and  a  bronchiuJ 
(perhaps  slightly  spasmodic)  cough,  with  slight  fever.     In  a  week  or 
H)  days,  instead  of  improving,  the  disease  enters  upon  the 

{i)  ParoxysHUtl  Stage. — This  stage  begins  with  tine  first  "whoop" 
or  "  kink."  The  cough  becomes  paroxysmal,  and  tlic  cJiild  is  usually 
conscious  of  the  approa*  h  of  a  seizure  for  a  moment  or  two  prior  to 
its  occurrence  and  endeavours  to  restrain  it.  The  paroxysm,  fre- 
quently precipitated  by  emotional  causes,  begins  with  a  series  of 
short  coughs,  followed  by  a  deep  inspiration  during  which  the  char- 
acteristic whoop  i.s  heard.  A  ".id,  3d,  or  4th  series  of  coughs,  eai^h 
ending  with  a  whoop,  may  follow,  the  paroxysm  terminating  with 
the  ejection  uf  thiek  mucus,  and  frequently  with  vomiting.  Vhyi^ 
ical  examination  of  the  lungs  is  negative,  except  for  the  evidence  of 
a  slight  bronchitis.  The  number  of  paroxysms  varies  from  4  or  6  to 
40  or  50  in  5J4  hours.  During  the  seizure  the  face  is  swollen,  con- 
gested, and  cyanotic;  tfie  veins  are  fnll  iin<l  the  eyeballs  project. 
Lfrinc  and  fieces  may  be  passed  involuntarily.  After  the  disease  is 
well  developed  the  faciea  is  very  characteristic,  with  its  swollen, 
dusky  appearance,  reddened  eyes,  and  puffy,  pinkish  lids.  Subcon- 
junctival cxtravasntioiis,  and  an  ulcer  under  the  tongue,  are  not 
uncommon.  The  j>aroxysmal  stage  lasts  usually  3  or  4  weeks,  after 
which  the  attacks  grow  milder  and  gradually  cease.  The  average 
duration  of  a  case  of  mnderatn  severity  is  tJ  weeks;  in  aggravated 
cases  it  nuiy  be  4  nu)nths. 

Com.plications  and  Sequelae.  —  Epistaxis,  liBcmoptysis  (infro- 
(jnent),  intestinid  hcniorrliage  (rare),  subconjunctival  extravasations, 
and  petechial  spots  on  the  forehead  aiul  face  may  occur  as  a  result 
of  the  extreme  venous  congeatioti.  The  pulmonary  complications 
are  important,  of  which  broncho-pneumonia  (sometimes  tuberculous) 
and  pulmonary  collapse  are  most  common  :  lobar  pneumonia,  pneumo- 
thorax or  interstitial  emphysema  (from  strain),  pleurisy,  and  enlarge- 
ment of  bronchial  glands  (very  common).  Convulsions  are  not 
uncommon,  aometimes  succeeded  by  a  profound  coma ;  hemiplegia, 
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monoplegia,  and  Bubduml  heinorrliage  are  rare  events.  Irregularity 
of  the  pulse,  dilatation  of  the  right  ventricle,  and  perhaps  permanent 
valvular  lesions  may  result  from  the  great  paroxysmal  strain  upon 
the  heart.  Acute  nephritis  may  occur  (20  per  cent  of  '<J00  cases, 
Anders).  As  eequelie,  chronic  bronchitis  and  pulmonary  tuberculosis 
may  be  found.  Gastro-intestinal  catarrh  is  not  an  iufrerjiient  follow- 
ing, and  hernia  may  occur  as  a  result  of  strain. 

Diagnosis. — The  disease  can  not  be  recognised  until  the  parox- 
ysmal stage,  when  the  "whoop"  is  unmistakable.  The  paroxysmal 
cough  of  influenza  may  closely  simulate  pertussis,  but  the  onset  in 
the  former  disease  is  sudden,  and  tlio  spasmodic  character  of  the 
coogh  is  usually  marked  from  tlie  outset.  Mild  cases  in  which  the 
whoop  does  not  develop  may  reniaiu  doubtful-  The  swollen  face 
and  eyes  are  of  much  diiigiiostic  importance.  The  iiiortulify  of  per- 
tussis, with  its  complications,  amounts  to  7  or  8  per  cent,  especially 
during  the  first  2  years  of  life. 

X.    EPIDEMIC    PAROTITIS  <MUMPS) 

Symptoms. — After  an  incubation  of  2  to  3  weeks  there  is  lassi- 
tude, with  fever  (rarely  above  101"),  and  pain  under  one  (usually  the 
left)  ear,  increased  by  taking  an  acid.  Headache  and  nau.sea  are 
sometimes  present.  Swelling  begins  on  the  affected  side,  which  in  2 
or  3  days  becomes  very  extensive.  The  bulk  of  the  swelling  lies 
under  the  lobe  of  the  ear,  which  ig  pushed  outward,  and  extends 
forward  in  front  of  the  ear  and  backward  under  the  sterno-mastoid 
muscle  (anatomical  situation  of  the  parotid  gland).  The  oppo.site 
gland  usually  follows  suit  witliiu  a  day  or  two.  The  pain  is  tensive 
rather  than  acute,  the  mouth  can  scarcely  he  opened,  and  there  is 
difficulty  in  mastication,  swallowing,  and  speaking.  Tinnitus  and 
slight  dulness  of  hearing  arc  very  common.  The  swelling  lasts  from 
6  to  10  days.  As  a  rule  the  disease  is  of  a  mild  type,  but  in  very 
exceptional  cases  there  may  be  high  fever  (103''  to  104°),  with  delir- 
ium, prostration,  and  other  symptoms  of  the  typhoid  status. 

Complications  and  Sequelee. — Orchitis,  usually  after  the 
parotitis  has  subsided,  sometimes  resulting  in  atrophy;  and  at  the 
same  period,  ovaritis  (rare),  mastitis  or  tenderness  of  the  breasts, 
and  vulvovaginitis,  almost  invariably  after  puberty.  Other  complica 
tions  are  meningitis,  acute  mania,  insanity,,  facial  paralysis,  convul- 
sions, hemiplegia,  peripheral  neuritis,  endocarditis,  arthritis,  jaun- 
dice, albuminous  urine,  acute  uraemia,  otitis  media  (not  uncommon), 
disease  of  the  auditory  nerve  with  permanent  deafness,  disease  of 
the  lachrymal  gland,  and  optic  atrophy.  The  majority  of  these  are 
either  very  rare  or  occur  very  infrequently.  Suppuration  of  the 
4.5 
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gland  in  epidemic  parotitis  seldom  occurs.     The  gland  may  become 
chronically  enlarged. 

Differential  Diagnosis, — Mumps  occurs  mainly  in  ibildren. 
The  diugnusis  is  usiuilly  readily  made  by  noting  that  the  bulii  of  the 
swelling  is  below  and  in  front  of  the  ear,  and  that  the  lobe  of  the  c^r  j 
is  pushed  outward.     Inspection  of  the  throat  will  show  the  abHeuce 
of  a  tonsilitis  or  other  inflammation  wliich  might  cause  swelling  of 
the  cervical  glands  and  thereby  simulate  a  parotitis.     A  parotitis 
may  result  from  various  septic  inflammations,  but  the  gland  usually 
suppurates,  an  occurrence  which  alone  will  almost  invariably  separate 
it  from  tlie  epidemic  form,  and  the  presence  of  the  causative  infec- 
tion, as  a  rule,  will  have  been  recognised.     The  prognosis  is  favour- 
able in  almost  all  cases. 

W                                XL  SMALLPOX    iVARlOLA)                                  ( 
Four  varieties  of  smallpox  are  recognised  :  the  discrete,  of  mod- 
erate severity ;  the  conliueut,  of  great  severity;  the  hemorrhagic  or 
malignant;  and  varioloid,  or  smallpox  as  nuiditied  by  vaccination. 

Symptoms.— (1)  DUcrete  Form. — After  an  incubation  of  from 
8  to  16  days  the  di.scase  usually  begins  with  a  chill  (perhaps  rt'cur- 
reut)  iu  adults,  and  a  convulsion  in   children,  followed  by  intense 
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headache,  excessive  lumbar  pain,  nausea,  and  vomiting.     The  tem- 
perature rises  rapidly  during  the  Ist  and  ".Jd  days,  reaching  103°  to 
105°.    The  face  is  Hushed,  eyes  bright,  and  delirium  present,  espe- 

1 

SMALLPOX 


74S 


cijilly  if  the  fever  runs  high.  The  pulse  is  rapid  (120  to  140),  full, 
seldom  dicrotic.  (lenerally  the  bowels  are  constipated,  the  urine 
scanty  and  albuminous.  The  initial  fever  conlinues  high  until  the 
3d  or  4th  day,  when  a  decided  remission  occurs,  lasting  until  the  7th 
or  8th  day,  when  it  a<?ain  rises  (fever  of  suppuration),  fluctuating 
more  or  less,  and  in  favourable  cases  gradually  falls  to  the  normal  by 
the  18th  day  of  the  disease  (Chart  XV). 

The  characteristic  eruption  appears  on  the  3d  or  4th  day  of  the 
disease  as  small  red  spots,  first  on  the  forehead  and  wrists,  appearing 
within  the  next  24  hours  upon  other  parts  of  the  face  and  limbs,  and 
to  some  extent  upon  the  trunk.  With  the  appearance  of  the  erup- 
tion the  fever  falls  and  there  is  an  improvement  in  tlie  general  symp- 
toms. The  rash  is  at  first  macular,  changing  rapidly  into  rounded 
papules  which  feel  like  shot  under  the  skin.  The  lesions  may  occur 
also  in  the  mouth,  pharynx,  and  larynx.  About  tlie  5th  or  6th  day 
of  the  disease  they  become  vesicular  and  umhilicated,  and  about  the 
8th  day  are  converted  into  non-umhilicated  pustules.  Each  pustule 
is  surrounded  by  a  red  areola,  and  the  intervening  skin  is  swollen. 
With  pustiilation  the  fever  returns  and  the  general  sjraiptoms  reap- 
pear. About  the  11th  or  ]2th  day  of  the  disease  the  pustules  begin 
to  desiccate  and  form  scabs  or  crusts,  whicli  cling  to  the  skin  for  a 
week  or  longer.  Tbe  maturation  of  the  eruption  occurs  first  upon  the 
face  and  follows  the  order  of  its  appearance.  More  nr  less  pitting  of 
the  skin  results.  In  the  discrete  form  the  lesions  are  not  very  abun- 
dant and  do  not  coalesce. 

(■i)  (Jtmfinent  Form. — The  papules  are  numerous,  thickly  set,  and 
soon  coalesce,  although  the  conlliience  may  not  take  place  until  the 
stage  of  pustulation.  They  are  most  abundant  on  the  face  and  hands, 
loss  so  on  the  limbs,  and  may  be  scattered  and  discrete  on  the  trunk. 
The  initial  symptoms  of  the  confluent  form  resemble  those  of  the 
discrete  variety,  but  are  usually  of  greater  severity.  Delirium,  stupor, 
subsultus ;  salivation,  diarrhoea ;  extreme  swelling  of  the  cervical 
glands;  hoarseness,  cough,  and  offensive  discharges  from  the  nose 
and  throat  due  to  the  existence  of  the  eruption  in  the  nose,  mouth, 
pharynx,  and  larynx,  are  present  to  a  varying  extent. 

(3)  MaU(fimid  or  Hemorrhagic  Form. — This  presents  2  varieties. 

lihfck  or  purpuric  smallpox,  begiTining  with  intense  fever,  lum- 
bar pain,  and  prostration,  and  an  unusually  rapid  respiration  rate. 
On  the  2i\  or  .3d  day  small  ecchymo.'ies  appear  on  various  portions  of 
the  skin,  growing  in  size  and  number,  so  that  in  the  severest  cases 
the  greater  portion  of  the  cutaneous  surface  may  be  purple  or  black- 
ish in  colour.  Extensive  conjunctival  ecchymoses  may  also  be  pres- 
ent.    Hemorrhages  from  the  mucous  membranes  are  common,  viz., 
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^^^H        hasmaturia,  hRematemesis,  intestinal  hemorrhage,  hsemoptysiB,  or  me-        ■ 
^^H        trorrhagia.     As  death  occurs  between  the  3d  and  6th  day,  the  Tario-        1 
^^^H          IniiR  i>ri)ntion   nmy  not                                                                                                     I 

^^^P        have    time    to    appear, 
^^^H         except    that    scattered 
^^^H        papules  may  be  found. 
^^^H              In  fiemorr/ia/fic  piis- 
^^^H         titlar  smallpox  the  dis- 
^^^B        ease  progresses  like  an 
^^^H        ordinary  severe  case  up 
^^^H        to  the  vesicular  or  pus- 
^^^V        tular  stage,   at    whiuh 
^^^H         time  the  pocks  become 
^^^H         heraorrhagii.',  bleedings 
^^^H         from  the  mucous  mem- 
^^^H         branes  occur,  and  death 
^^^H         usually  takes  place  from 
^^H         the    7th     to    the     <Jth 

^^^H       ^y- 

^^1              (4)  Varioloid.— The 
^^^H        initial     srmntoms    are 
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^H        mild,  a  few  papules  ap-                         cbart  xvi.-Varioioid. 
^^^V        pear  on   the   face  and 

^^^H         hands,  and  the  fever  of  suppuration  does  not  occnr  (Chart  XVI). 
^^H            Oomplications   and    Sequelae.— Broncho-pneumonia  (com- 
^^^V        moil),  lohiir  pneumonia  (rare),  pleurisy  (common);  laryngitis,  oede- 
^^^B         ma  of  glottis,  perieliondritis  or  necrosis.     Endocarditis  and  pericar- 
^              ditis  are  rare,  myocarditis  not  infrequent.     Diarrhcea  not  uncommon, 
^^^—^        especially  in  chihlren ;  parotitis  is  rare;  vomiting  usually  not  pro- 
^^^H        tracted  ;  swollen  spleen  and  liver^  albuminuria  common,  acute  nephri- 
^^^^          tis  infrequent;  hiematuria,  orchitis,  and  ovaritis  very  seldom  seen. 
"              Neuritis,  local  or  general ;  diffuse  myelitis  with  paraplegia  ;  hemiple- 
gia and  aphasia  due  to  encephalitis  (rare) ;  convulsions,  common  in 
children;  active  delirium  ;  coma;  insanity  (post-febrile)  seldom  met; 
epilepsy  rarely.     Arthritis,   perhaps   suppurative;  acute  necrosis  of 
bone.     Roils  (frequent) ;  local  gangrene  seldom;  acne.     Otitie  me- 
dia; conjunctivitis,  iritis,  and  corneal  inflammation. 

Differential  Diagnosis.— The  so-called  "  initial "  rashes  may 
cause  error.     There  are  2  forma,  one  resembling  the  rash  of  scarlet 
fever,  the  other  that  of  measles.     Generally  they  are  limited  to  the 
lower  abdomen,  the  inner  surface  of  the  thighs,  or  to  the  axillary 
regions  and  sides  of  the  chest,  and  .ippear  upon  the  2d  or  3d  day  of 
the  disease.     Until  shotty  papules  form  it  is  difficult  or  impossible 
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^to  recognise  the  true  nature  of  these  rashes,  although  the  prodromal 
Bjmptoms  may  be  sufficiently  characteriBtiu  in  each  instance. 

Ordinarily  if  an  epidemic  ia  present  the  diagnosis  of  smallpox  is 
readily  made ;  but  in  sporadic  cases,  or  during  the  period  prior  to 
the  appearance  of  the  papules  or  vesicles,  variola  may  require  differ- 
entiation from  tlie  following  diseases : 

(1)  Cfrebru-spinul  Fever. — The  liemorrhagic  form  of  smallpox 
may  be  mistaken  for  the  purpuric  spots  and  liemorrhages  of  cerebro- 
spinal fever,  and  irritative  meningeal  symptoms  may  also  be  present. 
If  death  oecurs  early  a  correct  diagnosis  may  not  be  made,  but  other- 
wise the  papular  and  pustular  development  of  the  eruption  will  make 
the  discrimination. 

(2)  Typh  us  Fever. — The  onset  of  this  disease  resembles  that  of 
smallpox,  but  may  be  discriminated  by  the  fact  that  in  typhus  fever 
the  macular  or  petechial  rash  appears  first  on  the  trunk  and  does  not 
become  papular  or  pustular ;  nor  is  there  a  remission  of  the  fever 
coincidently  with  the  appearance  of  the  eruption. 

(3)  Varicella. — It  is  at  times  exceedingly  difficult  to  discrimi- 
nate between  varicella  and  varioloid  or  very  mild  cases  of  discrete 
variola. 

In  varicella  the  eruption  usually  appears  first  upon  the  trunk, 
front  or  back,  beginning  more  rarely  on  the  forehead  and  face.  The 
vesicles  vary  in  size,  are  often  oval  in  shape,  are  rather  superfi- 
cial without  a  marked  red  areola,  and  not  infrequently  flattened  or 
umbilicated.  They  arrive  in  successive  crops,  so  thai  by  the  4th  day 
lesions  in  the  various  stages  of  papules,  vesicles,  and  pustules  can  be 
seen  side  by  side,  whicli,  together  with  their  abundance  upon  the 
trunk,  constitute  most  important  differential  points.  Moreover,  the 
slightness  of  the  constitutional  symptoms  (fever,  backache,  prostra- 
tion) is  notable  in  varicella,  and  there  ia  no  fever  of  .suj)puratton. 
The  knowledge  of  previous  exposure  to  the  disease  may  bo  helpful. 

In  varioloid  or  mild  variola  the  eruption  usually  appears  6rst 
upon  the  forehead  and  hands,  the  lesions  are  of  uniform  size,  not 
superficial,  are  more  pustular,  and  the  various  stages  do  not  exist 
side  by  side.  The  eruption  is  most  abundant  on  the  face,  hands,  and 
extremities.  The  constitutional  symptoms  are,  as  a  rule,  of  a  more 
decided  character.  There  may  be  a  history  of  exposure  to  a  known 
case  of  smallpox. 

Prognosis. — Varioloid  recovers  ;  in  discrete  smallpox  tlie  prog- 
nosis is  goo<l ;  in  confluent  forms,  grave;  in  the  malignant  and 
severe  liemorrhagic  forms  death  is  almost  inevitable. 
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^^M                                      XII.    VACCINIA   iCOWPOX)                                 ^H 

^^^H             Symptoms. —Twa  or  tliree  duys  gubsuqueut  to  vaccination  a        V 
^^^H        papiiUi  with  a  rod  areola  is  seen  at  the  point  of  inoculation.     It         ■ 
^^^B        iucreaaoa  in  size,  and  by  the  Cth  day  becomes  an  umbtlicated  circular         1 
^^^B         vi'sick',  which  grows  liir;j:er  and  is  distiMided  with  lymph.     Ou  the          ■ 
^^^H         10th   day  it  becomes  purulent,  and    on    tlie    I'ith   day  desiccatiou         1 
^^^1        begins.     The  scab  separatee  in  from  3  to  4  weeks  from  the  date  of         1 
^^^H         inoculation,  leaving  a  pitted  scar.     There  is  usually  gome  fever  and   ^^M 
^^^H         constitutional  disturbance,  bcginuing  on  the  '.id  and  terminating  on   ^^M 
^^H        the  Oth  day.    The  axillary  or  inguinal  glands,  according  to  the  site 
^^^H         of  the  operation,  become  swollen  and  toiider. 

^^^B             Irregularities  and  Complications.— A  non-characteristic, 
^^^H        over-rapid  development  of  the  vesicle,  with  the  formation  of  a  crust 
^^^B         by  the  7th  or  8th  day,  or  a  retarded  formation,  requires  revaccina- 
^^^B         tion.     Injury  of  the  vesicle  causes  inllainmaiion  or  the  formation  of 
^^^H         an  ulcer.     Secondary  vesicles  may  form  in  the  neighbourhood  of  tlie 
^^^B         pock ;  and  very  rarely  there  is  a  genera!  pustular  eruption  in  various 
^^^H        parts  of  the  body,  successive  crops  appearing  for  several  weeks. 
^^^B               The  pos.sible  complications  are  as  follows  (Ai  land)  : 
^^^H              1.  During  the  first  3  days:  Erythema;  urticaria;  vesicular  and 
^^^H         bnllous  eruptions ;  invaccinatcd 

^^^H         erysipe!>i»>.    2.   After  the  :3il  day 
^^^H         uud  until  the  pock  reaches  ma- 
^^^H         turity  :    Urticaria ;  lichen  urti- 
^^^H         catus.erytlioma  multiforme;  ac- 
^^^H         cidentul    erysipelas.      3.    About 
^^^H         the  end  of  the  1st  week :  Ueu- 
^^^H         eralizcd     vacrinia;      impetigo; 
^^^H         vaccinal    ulceration  ;    glandular 
^^^H         abscess;  septic  infections;  gan- 
^^^"         grene.     4.  After  the  involution 
H^              of  the  pocks :  Invaccinatcd  dis- 
eases— for  example,  syphilis. 

XIII.     VARICELLA 
(CHICKEN    POX) 

Symptoms.— After  a  peri- 
od of  incubation  (10  to  15  days) 
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there  is  a  slight  fever,  sometimes 
chilliness,  vomiting,  and  arhjng 
in  back  and  legs,  foUoweil  in  24  ho 
eruption,  which  in  a  few  hours  be 

Chakt  XVn. — Varicellft. 

irs  by  the  appearance  of  a  papulai 
eomei  vesicular.     The  lesions  are 
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discrete,  often  ovoiJ,  somowhiit  siipfrfieiiil,  flatt.ene<l,  not  infrequfntly 
umbilicuted,  and  contain  clear  or  tloudy  Jiuid.  In  'M  or  iS  hours 
the  contents  become  purulent,  und  during  the  3d  and  4th  days 
shrivel  into  dark-brown  crusts,  which  become  detached,  usually  with- 
out leaving  scars.  The  vesicles  appear  in  successive  sets  during  the 
first  3  or  3  days  of  the  disease,  so  that  lesions  in  various  stages  of 
development  may  lie  side  by  side  (Chart  XVII). 

Complications. — Ordinarily  the  disease  is  mild.  If  the  vesi- 
cles are  disturbed  by  scratching,  ulcers  may  form,  and  in  some  cases 
the  vesicles  m;iy  bo  unusually  large  (bnlla').  In  rare  instances  vari- 
cella may  be  hemorrhagic,  with  bleeding  from  the  mucous  mein- 
bruues  and  the  presence  of  ecnhymotic  spots  on  the  ekin.  Other 
occasional  complications  are  acute  nephritis,  infantile  hemiplegia, 
and  gangrene  immediately  around  the  vesicles  in  tuberculous  or 
weakly  children.  The  dtaf/nnMis  is  from  smallpox  (page  745),  and 
the  prognosis  is  almost  invariably  favourable. 


XIV.    SCARLET    FEVER   (SCARLATINA) 
S3rmptom.s. — Period  of   incubation  varies   from    1   to  7 


days 


(usually  2  to  4).  The  disease  begins,  as  a  rule,  abruptly,  rarely  with 
a  chiU,  but  in  the  majority  of  cases  with  vomiting.  In  young 
children  convulsions  are  common.  The  fever  rises  rapidly  (perhaps 
104°  to  105°)  during  the  lat  day,  and  the  child  complains  of  sore 
throat. 

At  the  end  of  the  Ist  or  the  beginning  of  the  2d  day  the  rash 
appears,  first  on  the  neck  and  chest,  whence  it  spread.s  over  the 
whole  body,  usually  within  the  next  24  hours.  From  a  distance  the 
skin  is  uniformly  and  brilliantly  scarlet,  but  on  close  inspection  the 
rash  is  seen  to  consist  of  fine,  closely  set  red  points,  the  intervening 
skin  being  diffusely  red.  It  disappears  on  pressure,,  the  ansemic  spot 
hanng  a  slightly  yellowish  tint.  Not  infrequently  the  rash  is  coarsely 
punctiform,  the  intervening  skin  remaining  white;  or  the  rash  may 
occur  in  patches;  or  it  maybe  finely  papular;  or  with  an  intense 
rash  there  may  be  punctate  petechise  ;  or  sudamina  may  form.  The 
rash  persists  for  3,  3,  or  4  days,  and  then  slowly  disappears. 

The  mucous  membrane  of  the  mouth  an<l  throat  is  brilliantly  red 
and  more  or  less  swollen  ;  the  tonsils  are  reddened,  and  often  present 
a  punctate  or  membranous  exudate  (lacunar  tonsilitis).  The  tongue 
is  at  first  covered  with  a  white  fur  through  which  the  swollen  red 
papillae  project  (strawberry  tongue).  In  a  few  days  the  fur  exfoli- 
ates (raspberry  tongue).  The  pulse  is  unduly  rapid  (in  children 
from  120  to  150  or  over)  in  comparison  with  the  temperature,  and  the 
respiration  is  accelerated.    The  spleen  is  somewhat  enlarged.    Head- 
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ache,  restlessness,  insomnia,  and  nocturnal  delirinn)  are  present  in 
cases  of  notable  severity,  especially  at  the  onset,  disappearing  as  the 
rash  becomes  established.  Aside  from  the  initial  nausea  gastro- 
intestinal symptoms  are  not  common.  The  urine  is  scanty,  high- 
coloured,  and  often  slightly  albuminous.  A  few,  usually  hyaline, 
casts  are  not  uncommon.     A  leucocytosis  is  usually  present. 

In  favourable  cases  the  temperature  gradually  falls  as  the  rash 
disappears,  so  that  by  the  7th  or  8th  day  it  reaches  the  normal  (Chart 
XVIII).     At  this  period  desquamation  begins,  the  cuticle  becoming 
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Chabt  XVlII.-Sciirlet  fcvcr. 

detached  in  small  scales  or  large  flakes.  Beginning  with  the 
neck  and  chest,  the  desquamation  is  usually  completed  by  the  end 
of  the  3d  or  4th  week,  extending  more  rarely  into  the  7th  or  8th 
week. 

As  scarlet  fever  varies  greatly  in  severity,  certaiu  clinical  types 
are  recognised,  which  differ  as  follows  from  the  cases  of  average  in- 
tensity just  described : 
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(1)  Mild  Form, — The  rush  maybe  present  without  vomiting,  fever, 
or  iuflammation  of  the  throat;  or  the  tonsils  may  be  inflamed  with- 
out a  rash ;  or  fever,  sore  throat,  and  strawberry  tongue  may  exist, 
and  the  rash  be  lacking.  The  presence  of  an  epidemic  or  an  indubi- 
table history  of  exposure  may  be  the  only  evidence  by  which  the 
nature  of  sucli  cases  may  be  surmised,  unless  the  occurrence  of  some 
characteristic  sequel,  acute  nephritis  in  particular,  throws  an  unhappy 
light  upon  the  primary  attack. 

The  following  forms  are  often  spoken  of  as  maliymmt : 

(2)  AnginoBe  Form.— In  this  variety  the  throat  symptoms  are 
prominent.  There  is  au  intense  InQannnation  of  the  tonsils,  fauces, 
pharynx,  and  nasal  chambers,  with  swelling  and  an  extensive  mcni- 
branoua  exudate.  The  cervical  glands  are  enormously  swollen,  and 
the  tissues  of  the  neck  become  the  seat  of  a  brawny  induration.  The 
discharges  from  the  throat  and  nose  are  extremely  offensive.  There 
are  high  temperature  (105"  to  107°),  cyanosis,  stupor,  diarrbusft,  rapid, 
weak,  and  irregular  pulse,  and  the  child  dies  of  an  acute  toxsemia, 
Bometimea  within  M  lioiirs.  If  death  does  not  ensue  at  such  an  early 
period,  abscesses  and  sloughing  of  the  tonsils  and  cervical  tissues  may 
take  place,  and  be  further  complicated  by  pneumonia  and  profound 
exhaustion, 

(3)  Hemorrhagic  Form. — The  rash  is  petechial,  the  spots  steadily 
developing  into  large  ecchymoses ;  and  there  may  be  hemorrhages 
from  the  mucous  surfaces,  particularly  hajmaturia  and  epistaxis. 
The  patient  may  die  on  the  2d  or  3d  day. 

(4)  Atactic  (Malignant)  Form.— The  onset  is  sudden  and  intense, 
with  chill  or  convulsion,  and  vomiting.  The  fever  is  higli  (107°  to 
108°),  and  there  is  headache,  restlessness,  and  delirium,  soon  followed 
by  coma.  Death  may  take  place  within  24  or  30  hours,  before  the 
rash  has  had  time  to  appear. 

Complications  and  Sequelae. — Nephritis  of  varying  degrees 
of  severity,  occurring  during  the  2d  or  3d,  rarely  the  4th,  week  of 
the  disease,  is  usually  recovered  from,  but  may  bo  fatal  from  acute 
uremia  or  oedema  of  glottis.  Endocarditis,  pericarditis,  and  myo- 
carditis are  not  uncommon.  Pneumonia,  pleurisj'  (often  purulent). 
Otitis  media  (frequent  and  serious),  sometimes  followed  by  mas- 
toiditis, necrosis,  labyrinthine  disease,  thrombosis  of  the  lateral  sinus, 
meningitis,  or  cerebral  abscess.  Arthritis  (scarlatinal  "rheuma- 
tism ").  Adenitis  (of  the  submaxillary  or  cervical  glands),  leading 
in  severe  cases  to  suppuration,  and  in  rare  instances  to  chronic  en- 
largement. Chorea  occasionally  occurs,  with  arthritis  and  endocar- 
ditis ;  and  convulsions,  hemiplegia,  and  spinal  paralysis,  and  throm- 
bosis of  the  cerebral  veins  have  been  noted  very  infrequently.  Can- 
40 
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crurn  oris,  Biugle  or  iJoublL'  phlegmasia  allm  dolcns,  symmetrical 
gangrene  of  the  extremities,  and  perforation  of  the  soft  palate  are 
very  rare  coiriiilitiitiotis. 

Differential  Diag'nosis. — In  the  majority  of  cases  the  sudden 
onset,  vomiting,  high  fever,  extraordinarily  rapid  pulse,  strawberry 
tongue,  and  the  early  appearant-o  of  the  rasli  render  a  (liagnosis  of  scar- 
let fever  easily  made.     Tlie  following  may  require  differentiation : 

(1)  Acute  Follicular  (Lacunar)  TonsUitis.— The  onset  of  this  dis- 
eaae  may  !»«.»  quite  indiatingiiishahk'  from  that  of  scarlet  fever,  but  the 
appearance  of  ttie  rash  upon  the  2d  day  will  declare  the  presence  of 
the  hitter. 

(2)  Diphtheria. — In  certain  cases  of  this  disease  there  may  be  an 
erythema,  hut  the  rash  is  darker,  generally  confined  to  the  trunk, 
and  disappears  earlier.  The  onset  is  less  abrupt,  there  is  usually  a 
more  marked  degree  of  prostration,  and  a  culture  from  the  throat 
reveals  the  Klebs-Loeffler  bacillus.  Nevertheless,  if  the  two  diseases 
coexist,  it  may  be  quite  impossible  to  affirm  the  fact. 

(3)  Rubella. — The  face  in  this  disease  may  strikingly  resemble 
that  of  scarlet  fever,  but  the  rash  is  not  puuctiform,thc  fever  is  slight, 
the  pulse  is  not  bo  rapid — in  short,  the  mildness  of  the  constitutional 
symptoms  will  usually  decide  against  scarlet  fever. 

(4)  Measles. — In  this  tlisoase  the  sore  throat  is  usually  absent;  so 
also  is  a  leucofytosis.  Tlie  jmpularanJ  blotchy  character  of  tlie  rash 
and  its  darker  tint,  its  abundance  upon  tlie  face,  its  later  appearance 
(3d  or  4tli  day  of  tlie  disease),  and  the  prodromal  coryza  and  catar- 
rhal symptoms  will  declare  for  measles. 

(5)  Acute  Exfoliating  Dermatitis. — This  disease  may  furnish  a 
very  faithful  clinical  picture  of  mild  scarlet  fever.  The  vomiting, 
relatively  rapid  pulse,  strawberry  tongue,  sore  throat,  ear  complica- 
tions, and  nephritis  of  scarlet  fever  are,  however,  absent;  and  recur- 
rent attacks  are  not  uncommon.  I  consider  it  a  good  clinical  rule 
to  label  as  scarlet  fever  every  case  presenting  a  scarlaJinous  rash  /flus 
an  exudate,  punctate  or  membranous,  upon  the  tonsils. 

(6)  Drug  Eruptions.— Quinine,  belladonna,  potassium  iodide, 
copiiiliii,  and  certain  foods  (lobsters,  crabs)  niiiy  cause  ati  intense 
diffuse  searlatiniform  erythema,  but  the  sudden  onset  and  rapid 
pulsi!  of  sniilf't  fever  is  burking  and  the  temperature  is  normal. 

Prognosis. — rncomplicated  eases  of  moderate  severity  usually 
recover;  severe  and  malignant  forms  are  apt  to  prove  fatal.  The 
mortality  varies  with  the  epidemic  from  5  to  30  per  cent,  mainly 
in  children  under  6  years  of  age.  Hemorrhages,  severe  throat 
symptiims,  anlema  of  the  larynx,  early  delirium  and  subsultus,  and 
hyperpyrexia  are  unpromising  events. 
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|p                        XV.   MEASLES  ^RUBEOLA)                                           ^H 

Symptoms.— Alter  an  incnbation  of  from  7  to  18  days  (usu-          ^^H 
ally  14)  the  disease  begins  witli  ebillines3,  snoozing,  lachrymation,          ^^H 
coryza,  drowsiness,  and,  in  *^4  hours,  cough.     There  is  usually  red-          ^^H 
ness  of  the  eyes,  lachrymation,  and  photophobia.     Headache,  nausea,          ^^H 
and  vomiting  may  also  be  present.     The  temperature  rises  steadily          ^^H 
for  the  first  2  days,  and  may  tlien  remit  to  rise  again  with  the  appear-          ^^H 
ancc  of  the  rash  (Chart  XIX).                                                                           ^^H 

The  exanthcm  appears  on  the  -1th  day,  first  upon  the  face,  as          ^^H 
imall,  red,  flattened  papules  which  grow  larger  and  invade  the  trunk          ^^H 
ftud  extremities.    The  countenance  has  a  mottled,  swollen  appearance,          ^^H 

which,    with    the     red-          ^^H 
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eyes,  affords  a  very  char-          ^^H 
acteristic   facies.      The          ^^H 
blotchy  character  of  the         ^^H 
rash   is  best  seen  upon           ^^H 
the  trunk.      The  erup-          ^^H 
tion,  except   in  severe         ^^H 
cases,  is   distinctly  dis-          ^^H 
Crete     and     disappears          ^^H 
upon  pressure.    The  ex-          ^^H 
anthem  can  be  seen  upon          ^^H 
the  mucous  surfaces  of          ^^| 
the  mouth  and   throat.           ^^H 
Koplik's     Qpots     (page          ^^H 
S.38)  may  be  observed  as          ^^H 
aforerunner  of  therash.          ^^H 
The  general  symptoms          ^^H 
do  not  lessen  until  the          ^^H 
6th   day,  at  which  time          ^^H 
the  fever  generally  falls         ^^H 
by  crisis,  and  the  catar-          ^^H 
b  lasts  until  the  6tli  or  7th          ^^H 
tion  occurs  in  the  form  of         ^^H 

norrhagic  or  "black"  mea-          ^^| 
g.s,  may  be  grave  and  fatal.          ^^^^ 
i1eut,  cnere  is  marked  pros-          ^^H 
d    there  are  hemorrhageg          ^^^ 
ilts  from  an  overwhelming          ^^H 
rash  is  present  by  the  9d         ^^^ 
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rhal  aymptoms  slowly  disappear.     The  ras 
iay  and  then  gradually  fade.-*.     Desfjuamii 
ine,  branny,  almost  unnoticeable  scales. 

The  form  of  this  disease  known  as  her 
lies,  occurring  in  bad  hygienic  surroundin 
The  constitutional  symptoms  are  more  vie 
tration,   the  rash   becomes    petechial,  ati 
hrom  the  mucous  membranes.     Death  res 
;oxaBmia.     Irregult^r  cases  in  which  the 
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day,  or  on  the  other  hand  is  delayed  until  the  6th  day,  or  in  which 
the  prodromal  symptoms  are  present  but  the  rash  fails  to  appear, 
are  not  uncommon  during  an  epidemic. 

CompIicationB  and  Sequelee. — Catarrhal  pnenmonia  from 
extenaion  of  the  bronchitis  which  is  a  part  of  the  disease,  and  lobar 
pneumonia  (less  common)  *  laryngitis  {not  infrequent)  -,  otitis  (fre- 
quent), diarrhoea  (frequent).  Rarer  coniplications  are  tuberculosis, 
cancrum  oris,  stomatitis,  Tulritis,  and  paraplegia  or  hemiplegia  due 
to  myelitis  or  neuritis. 

Diagnosis. — (1)  Rubella. — Prodromata,  fever,  and  catarrhal 
symptoms  are  much  milder,  the  rash  appears  earlier  (Ist  or  2d  day) 
and  is  more  evenly  distributed  than  in  measles. 

(2)  Scarlet  Fever. — In  this  disease  thf  onset  is  more  sudden,  the 
fever  is  higher  and  dot- ■<  not  exhibit  the  pre-emptive  remission,  the 
sore  throat  is  more  marked,  and  the  rash  is  a  bright-red,  uniform 
erythema,  contrasting  with  the  blotehy  exantheni  of  measles. 

Prognosis. — The  mortality  is  variable.  Ordinary,  uncompli- 
cated cases  recover  ;  pulmonary  complications  in  weakly  or  tuber- 
culous children  are  responsible  for  a  nnnibt  r  of  fatal  cases. 

XVI.    RUBELLA  tRttXHELN) 

SymptoniB, — After  an  incubation  of  10  or  12  days,  **  German 

measles  "  begins  with  slight  sore  throat,  slight  fever  (100°),  chilliness, 
headache,  coryza,  and  some  aching  in  back  and  legs.  These  symp- 
toms are  often  remarkable  for  their  mildness,  and  the  rash  is  fre- 
quently the  first  evidence  of  illness. 

The  rash  appears  on  the  1st  or  2d  day,  first  on  the  face,  whence 
it  spreads  over  the  trunk  and  limbs  within  24  hours.  It  consistB  of 
slightly  elevated,  rounded,  or  oval,  pale-red,  and  nsually  discrete 
spots;  occasionally  it  is  of  a  brighter  red  or  pink  tint  and  diffuse, 
resembling  the  rash  of  scarlet  fever.  A  macular,  rose-red  eruption 
on  the  throat  is  a  constant  H}'mptom.  It  persists  for  from  3  to  5 
days,  often  leaving  a  slight  pigmentation,  and  may  be  followed  by  a 
moderate  branny  desquamation.  The  glands,  espi^cially  the  cervical 
and  posterior  anrioular,  are  swollen.  Occasionally  iu  eases  the  fever 
rises  to  103'^  and  the  constitutional  symjutoms  are  well  marked. 

Complications.  —  Brnncliitis.  pneumonia,  gastrointestinal  ca- 
tarrh, albuminuria,  and  jaundice  may  occur,  but  complications  of 
any  kind  are  infrequent. 

Differential  Diagnosis. — (1)  Measles. — From  measles,  rubella 
is  to  be  distinguished  mainly  by  the  mildness  of  its  symptoms.  As 
the  symptomatology  is  in  many  respects  exactly  similar  it  may  be 
difficult  to  discriminate  between  light  measles  and  severe  rubella. 
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rose-red  tint  of  the  raah  iind  prompt  swelling  of  the  cervical  and 
especially  of  the  posterior  awrifular  glands,  point  to  the  latter. 

(2)  Scarlet  Fever. — The  more  sudden  onset,  the  initial  vomiting, 
the  erythematons  character  of  the  rash,  the  longer  duration  and 
severer  course  of  the  disease  will  serve  to  separate  it  from  rubella. 

(3)  Urticaria. — The  characteristic  wlieals,  intense  itching,  and 
usual  absence  of  catarrhal  symptoms  will  discriminate  this  disease 
from  rubella. 

(4)  "  Fourth  DiKease."*' — The  existence  of  a  fourth  exanthem, 
claimed  by  Dukes,  is  still  unsettled.  It  is  described  as  an  independ- 
ent disease  of  a  benign  type,  closely  siraulaliug  mild  scarlatina. 

XVII.   DIPHTHERIA 

Symptoms. — Tlie  period  of  incubation  of  this  disease  (Klebs- 
Loefiler  bacillus)  varies  from  2  to  10  days;  usually  2  or  3.  The 
onset  is  with  fever  (102°  to  104°),  chilliness,  headache,  and  pain  in 
the  back  and  limbs.  A  convulsion  may  occur  in  infants  or  very 
young  children.  Albuminuria  is  common.  There  is  nothing  dis- 
tinctive in  the  initial  symptoms.  According  to  the  site  of  the  spe- 
cific inflammation  the  following  forms  of  diphtheria  are  recognised: 

(1)  FhiiTyngeal  Diphtheria,— Sore  tbruat,  dysphagia,  swollen  and 
tender  glands  in  the  neck,  and  stiffness  of  the  cervical  tissues  become 
manifest.  The  tonsils  are  swollen  and  covered  with  grayish  or  yel- 
lowish white  membrane,  which  is  usually  adherent,  and  leaves  a  bleed- 
ing surface  when  forcibly  stripped  off.  By  the  2d  or  3d  day  the 
membrane  extends  to  the  faucial  pillars,  perhaps  also  to  the  uvula 
and  the  posterior  pharyngeal  wall.  In  favourable  cases  the  symp- 
toms subside  and  the  throat  becomes  clear  of  membrane  by  the  10th 
day.  The  membrane  may  be  punctate  and  confined  to  the  tonsils 
(lacunar  or  tonsillar  diphtheria),  simulating  in  every  respect  an 
ordinary  follicular  tonsilitis;  or  there  may  be  a  soft  non-membranous 
exudate  upon  the  tonsils  alone ;  or  the  case  may  be  so  extremely 
mild  tliat  membrane  or  exudate  does  not  appear,  the  throat  present- 
ing only  the  redness  of  an  ordinary  catarrhal  inflammation. 

(2)  Lnrynijeal  Diphtheria. — Membranous  croup  is  in  the  large 
majority  of  cases  laryngeal  diphtheria;  in  a  small  minority  a  strep- 
tococcus inflammation.  It  is  usually  secondary,  by  extension  from 
the  pharynx,  occasionally  primary.  A  croupy  cough,  hoarseness,  or 
aphonia,  and,  above  all,  evidences  of  progressive  laryngeal  stenosis, 
constitute  the  leading  symptoms.  As  the  narrowing  of  the  glottic 
opening  proceeds  the  breathing  becomes  stridulous,  and  dyspiicea  and 
cyanosis  become  manifest.  The  supraclavicular,  episternal,  inter- 
costal, and  epigastric  spaces  are  deeply  retracted  with  inspiration  and 
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bulge  with  expiration.  The  child  h  t-xcessively  restless,  the  nostrils 
work  violently,  iiuJ  the  sterno-mastoiils  become  prominent  during 
inspiration.  Shreds  of  membrane  may  bo  coughed  up.  If  the  steno- 
sis ia  not  relieved  the  child  paiises  into  a  semicomatose  state  and 
finally  dies.  The  fever  is  usually  slight  and  the  general  condition  of 
the  child  is  good.  The  membrane  may  extend  into  the  traehea  and 
tlie  broucliial  tubes, 

(3)  A^asal  Diphtheria. — This  may  be  primary,  but  is,  as  a  rule,  sec- 
ondary by  extension  from  the  pharynx. 

The  general  symptoms  are  geuerally,  but  not  invariably,  severe ; 
high  fever,  prostration,  and  extensive  swelling  of  the  cervical  glands. 
There  is  an  offensive,  often  bloody,  discharge  from  the  nostrils,  or  an 
epistaxis,  and  the  oritict's  of  the  nose  aTid  upper  lip  are  excoriated. 
The  membrane  may  usually  be  found  by  inspection.  In  certain  cases, 
as  yet  somewhat  inexplicable,  there  may  be  thick  membranes  in  the 
nose  containing  diphtheria  bacilli,  but  constitutional  symptoms  are 
absent  and  the  disease  is  quite  harmless  (fibrinous  rliinitis). 

(4)  Miscellaneous  Sites  of  Diphtheria. — If  a  wound  or  an  ulcer- 
ated or  excoriated  surface  becomes  infected,  a  pseudo-membrane  may 
form  at  the  point  of  lodgment  of  the  germs.  Diphtheria  of  the  con- 
junctiva may  occur  primarily,  or  by  extension  from  the  nose;  of  the 
external  ear,  from  the  discharge  of  a  diphtherial  otitis  media ;  of  the 
mouth  and  lips,  by  exten.sion  ;  of  wounds,  ulcers,  and  the  genitals,  by 
direct  infection  from  contaminated  hands,  instruments,  or  dressings. 

Variations  in  Intensity. — The  case  may  be  mild,  with  slight 
fever  and  little  if  any  prostration.  In  serere  eases  attended  by  ex- 
tensiFL*  and  intense  local  t-hanges,  the  prostration  is  extreme,  the 
temperature  is  subnormal,  the  face  is  ashy,  the  pulse  rapid  and  fee- 
ble. In  vuiligndtii  diphtheria  the  general  symptoms  are  grave  from 
the  very  onset  of  the  disease.  The  fever  is  high,  the  prostration 
extreme,  the  pulse  rapid  and  weak,  and  death  occurs  in  2  or  3  days 
from  the  excessive  toxtemia.  In  such  cases  the  diphtiieritic  lesions 
in  the  nose  and  pharynx  are  usually  of  au  aggravated  type,  and  there 
may  be  subcutaneous  ecchymoses. 

Complications  and  Sequelae. — Broneho-pneumoniu  and  pul- 
monary collapse  are  nntably  frequent ;  rarely  pulmonary  gangrene. 
Acute  nephritis  is  common  ;  so  also  is  otitis  media.  Epistaxis  may 
be  serious.  Endocarditis  and  heart  failure  (usually  due  to  a  neuritis 
of  the  cardiac  nerves)  are  not  very  rare. 

Among  the  sequeleB,t^idie  from  chronic  cuturrh  of  the  nasopharynx 
and  anasmia,  by  far  the  moat  important  and  characteristic  is  diph- 
theritic paralysis.  It  occurs  in  10  to  15  per  cent  of  the  cases,  and 
comes  on  duriug  convalescence  {'2d,  3d,  or  4th  week).    It  is  as  char- 
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acteristic  of  diphtheria  as  nephritis  is  of  scarlet  fever.  Like  the  lat- 
ter, it  may  follow  the  miidust  case  of  the  disease  and  perhaps  be  the 
first  symptom  indicating  the  nature  of  the  primary  Bore  throat. 

Diphtheritic  paralysis  is  a  toxic  neuritis,  general  or  local,  and 
according  to  the  particular  nerves  involved  the  symptoms  may  show 
a  great  variety.  The  most  common  form  is  that  affecting  the  palate 
and  pharynx,  and  is  indicated  by  the  nasal  character  of  the  voice, 
regurgitation  of  fluids  through  the  nose,  and  dysphagia,  with  which 
there  often  coexists  a  moderate  weakness  of  the  logs.  Next  in  fre- 
quency the  ocular  muscles  are  involved,  causing  ptosis,  strabismus, 
and  loss  of  accommodative  power.  The  special  nerves  of  taste  or 
hearing  may  be  involved.  There  may  be  a  multijilc  neuritis  utTcct- 
ing  both  legs  (paraplegia),  with  absent  tendon  reilexes,  although  the 
last  sign  does  not  of  necessity  imply  a  neuritis;  or  the  extensors  of 
the  feet ;  or  one  or  both  arms ;  or  all  four  extremities ;  or  the  face ; 
or  the  respiratory  muscles  (diaphragm  in  particular);  or  the  cardiac 
nerves.  The  abnormally  rapid  or  slow  pulse,  dilated  heart,  and  the 
occasional  advent  of  dangerous  or  fatal  syncope,  met  with  either  at 
the  acme  of  the  disease  or  during  convalescence,  result  in  all  prolv 
ability  from  an  involvement  of  the  cardiac  nerves,  less  commonly 
from  an  infectious  myocarditis. 

Bifferential  Diagnosis. — The  only  absolute  proof  of  the  exist- 
ence of  diphtheria  is  the  presence  of  the  Klebs-Loeffler  bacillus.  In 
the  severer  forms  of  anginal  diphtheria,  where  the  exudate  is  not  con- 
fined to  the  tonsils  but  spreads  to  the  pillars  of  the  fauces,  soft  pal- 
ate, or  pharynx,  the  clinical  diagnosis  is  readily  made ;  but  when  the 
picture  and  the  course  of  the  disease  is  exactly  that  of  a  follicular 
tonsilitis,  or  the  membrane  is  absent  as  in  the  milder  forms  of 
diphtheria,  a  reliable  diagnosis  can  he  made  only  by  a  bacteriological 
or  microscopical  examination  of  the  exudate.  The  membranous 
anginas  occurring  in  scarlet  fever,  measles,  pertussis,  and  scarlet 
fever,  and  usually  due  to  the  streptococcus,  can  not  be  differentiated 
from  true  diphtheria  except  by  proving  the  absence  of  the  Klebs- 
Loeffler  bacillus.  Those  forms  of  membranous  sore  throat  are  very 
appropriately  qualified  as  diphtheroid. 

For  nutking  cultures  in  suspected  cases  of  diplitheria  the  Depart- 
ment of  riealth  of  New  York  city  furnishes  an  outfit  (free)  consist- 
ing of  a  box  in  which  there  are  2  test  tubes,  one  containing  a  steril- 
ized cotton  awab,  the  other  a  slant  of  coagulated  blood  serum.  Both 
are  plugged  with  sterilized  cotton.  The  directions  which  accompany 
the  outfit  are  as  follows  : 

"The  patient  should  be  placed  in  the  best  light  attainable,  and, 
if  a  child,  properly  held.     In  cases  where  it  is  possible  to  get  a  good 
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view  of  the  tliroat,  depress  the  tongue  and  rub  the  cotton  swab 
gently,  but  freely,  against  iiny  visible  pseudo-membrane  or  exudate. 

"In  other  cases,  including  those  in  which  the  exudate  is  confined 
to  the  larynx,  open  the  mouth  and  pass  the  swab  back  till  it  reaches 
the  pharynx,  and  then  rub  it  freely  against  the  mucous  membrane. 
Without  laying  the  swab  down,  withdraw  the  cotton  plug  from  the 
culture  tube,  insert  ihe  swab,  and  rub  that  portion  which  has  touched 
the  exudate  gently  back  and  forth  along  the  surface  of  the  blood 
serum.  Do  not  break  the  surface  of  the  blood  serum,  for  it  is  a  sur- 
face growth  of  bacteria  that  is  desired.  Then  replace  the  swab  in  its 
own  tube,  plug  both  tubes,  fil!  ont  inclosed  blank,  and  return  the 
whole  outfit  at  once  to  the  station  from  which  it  was  obtained.  Do 
not  use  tubes  which  are  coutaminated,  or  in  which  the  contents  lia\e 
liquefied  or  dried  up.  Do  not  make  culture  within  two  hours  after 
any  antiseptic  wash  or  spruy  has  been  used  in  the  patient's  tiiroat." 

Prognosis. — The  mortality  varies  from  10  to  50  per  cent,  and 
the  prognosis  sliould  be  guarded.  In  moderately  severe  cases  of 
pharyngeal  dijdithcria  recovery  may  be  expected ;  if  the  nose  is 
involved  the  gravity  increases ;  and  laryngeal  diphtheria  (membra- 
nous croup)  is  a  very  fatal  disease.  The  antitoxinc  treatment  has 
produced  a  notable  diminution  in  the  mortality. 

XVI1L     ERYSIPELAS 

Symptoms.— This  disease — due  to  infection  by  the  Streptoeoccus 
pt/of/etics — has  a  period  of  incubation  varying  from  3  to  7  days.  The 
form  usually  seen  by  the  internalist  is  that  which  affects  the  face  and 
head.  The  attack  begins  more  or  less  suddenly  with  a  chill  or  chilli- 
nesa,  followed  by  a  rapid  rise  of  temperature  (103°  to  105°).  In  previ- 
ously strong  and  healthy  persons  the  constitutional  depresjsion  may 
bo  slight;  but  in  the  old  or  ilebilitated,  or  in  clironic  alcoholics, 
there  may  l>o  great  prostration,  dry  tongue,  feeble  pnlse,  and 
delirium. 

Coincident  with,  or  a  little  later  than,  the  onset  of  the  general 
symptoma  a  reddened  spot  is  to  he  seen,  usually  on  the  bridge  of 
the  nose  or  upon  one  of  the  alie,  less  frequently  upon  other  parts 
nf  the  face,  or  the  ear,  or  head.  This  rapidly  extends,  the  skin 
becomes  swollen,  red,  and  tense,  and  is  often  studded  with  vesicles 
or  small  bullae,  especially  on  the  eyelid.'^,  ears,  and  forehead.  The 
pain  is  burning  and  tensive.  The  inflammatory  area  has  a  well- 
defined,  somewhat  raised  margin,  and,  as  it  extends,  the  areas  first 
attacked  become  somewhat  lighter  in  colour  and  less  swollen. 
When  the  greater  portion  of  the  face  is  involved  the  eyes  are  nearly 
or  quite  closed,  the  nose  is  bulbous,  the  lips  and  ears  are  thickened 
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and  edeowtoas.  The  cervical  glands  are  enlarged.  Small  cataneoas 
alwceeaee  are  common  on  the  neck,  cheeks,  and  forehead,  and  there 
may  be  ertensire  Bnppuration  nnder  the  scalp.  The  mucons  mem- 
brane of  the  mouth  and  throat  is  reddened,  and  in  rare  cues  the 
inflammation  mar  extend  to  the  larynx  and  cause  oedema.  Lenoo- 
cyto«is  is  present,  and  the  nrine  is  often  albuminous. 

The  fever  continues  high  with  slight  remissions  for  6  or  7  days, 
and  nsnally  terminates  by  crisis.  The  local  redness  and  swelling 
subside,  and  desquamation  follows.  In  the  wandering  form  of  the 
disease  {E.  tnigrans  or  nmbulattjt)  the  inflammation  disappears  from 
one  part  and  appears  in  another,  the  temperature  rnns  an  irregular 
coarse,  and  the  patient  may  exhibit  the  symptoms  of  the  typhoid 
status. 

Complications  and  Soquela». —Actual  meningitis,  as  proved 
by  autopsy,  rarely  occurs,  the  meningeal  symptoms  (delirium,  coma) 
arising  from  the  fever  or  the  toxsemia.  Pericarditis,  pleurisy,  acute 
nephritis  (occasional),  pneumonia  (occasional),  otitis  media.  Septi- 
caemia, pyaemia,  and  ulcerative  endocarditis  are  not  uncommon. 
Articular  rheumatism  is  a  relatively  frequent  complication  (A!(ueks). 

Differential  Diagnosis.— The  mode  of  onset,  the  fever,  and 
the  swollen,  well-dcfiued  edge  of  the  erysipelatous  nflammatiou  ren- 
der the  diagnosis  easy  in  a  developed  case. 

(1)  Acute  Eczema. — The  absence  of  fever,  the  lark  of  a  definite 
border  or  of  marked  swelling,  and  the  presence  of  intense  pruritus 
will  declare  the  disease  to  be  an  acute  eczema. 

(2)  Erythema. — The  absence  of  fever,  swelling,  or  local  heat 
separates  erythema  from  erysip^elas. 

Prognosis. — The  mortality  varies  from  4  to  7  per  cent.  In 
healthy  adults  recovery  is  the  rule.  In  persons  over  60,  in  chronic 
topers,  or  in  the  debilitated,  the  prognosis  is  serious ;  and  erysipelas 
of  the  navel  in  the  newborn  is  usually  fatal.  Death  occurs  from 
exhaustion  or  toxaemia. 


XIX.  TOXEMIA.  SEPTICVEMIA,  AND  PY>E1VHA 
Definitions.— (rt)  Tuxamia  results  from  the  introduction  into 
the  system  of  toxine«  formed  by  microK>rganisms.  mainly  by  those 
which  are  p:ithogenic.  Snprcemia  is  a  toxaemia  due  to  the  absorj*- 
tion  of  toxines  formed  by  the  bacteria  of  putrefaction.  In  either 
case  the  organisms  develop  at  some  local  site,  whence  the  poisonous 
substances  are  absorbed — e.  g.,  the  throat  in  diphtheria,  or  a  moist 
gangrene  of  the  leg. 

(b)  Sepficmmia  (bacteraemia)  is  a  condition  in  which  there  is  an 
incursion  of  pathogenic  germs  into  the  blood  and  tissues  of  the  body 
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in  general,  with  or  without  a  discoverable  avenue  of  entrance,  but  in 
which  there  are  no  foci  of  suppuration. 

(f)  Pytentia  is  a  septicsemia  due  to  pyogenic  organisms, />2m«  one 
or  more  foci  of  suppuration. 

Causes  and  Sjrmptoms.— (/r)  Toiffimia.— (1)  Causes.— This 
condition  attends  the  invasion  of  many  of  the  infectious  diseases, 
especially  erysipelas,  diphtheria,  tetanus,  and  pneumonia,  in  which 
the  pathogenic  germ  lodges  and  multiplies  in  some  epccial  local- 
ity. The  constitutional  symptoms  are  due  to  the  absorjjtion  of 
the  toxines  manufactured  at  the  site  of  infection  and  not  to  the 
entrance  of  the  germ  into  the  blood.  At  a  later  period  the  patlio- 
genic  organisms  may  invade  the  blood  and  tissues,  and  the  condition 
then  becomes  a  septicaemia.  Of  the  form  of  toxa?mia  known  as  sap- 
rsemia  (absorption  of  the  products  of  putrefaction)  the  most  com- 
mon examples  are  moist  gangrene  of  the  extremities,  gangrene  of 
the  lungs  or  other  portions  of  the  body  ;  auto-intoxicatinn  from  the 
intestinal  tract;  the  ingestion  of  tyrotoxicon  or  other  ptomaines 
resulting  from  the  decomposition  of  meat,  milk,  or  cheese ;  the 
inhalation  of  the  gases  of  putrefaction  (causing  nausea,  fever,  and 
diarrhcpa) ;  or  absorption  from  a  retained  and  offensive  placenta. 

(2)  ^ymptums  of  Toj:wmia. — General  malaise,  prostration,  rest- 
lessness,  headache,  chill,  and  fever.  Of  these  the  last  is  the  most 
constant.  The  symptoms  referable  to  the  heart  (rapid,  weak  pulse) 
and  the  nervous  system  constitute  the  best  criteria  of  the  severity  of 
the  toxaemia.     There  is  usually  a  leneocytosis. 

{b)  SeptiCEemia, — (l)  Cauxes. — The  septicaemic  condition  may 
originate  from  a  recognisable  focus  of  infection,  as  in  autopsy 
wounds,  puerperal  septicaemia,  anthrax,  pneumonia,  gonorrhoea,  and 
ty])hoid  fever,  a  general  infection  resulting  from  what  was  originally 
a  local  process.  In  the  majority  of  cases  the  septicemia  ia  due  to 
the  streptococcus  or  staphylococcus ;  but  there  are  often  combined 
or  mixed  infections — e.  g.,  the  septicaemia  may  be  caused  by  the 
simultaneous  presence  of  the  Strepfocorciis  pyogenes  and  the  Barillns 
ttf/iftoKus,  the  Diplocorrus  piieumottim,  the  Bacillus  tuberculosis,  or 
the  Klebs-Loeffler  bacillus. 

In  other  cases  the  local  focus  of  infection  is  not  recognisable 
during  life  and  perhaps  not  at  autopsy  (cryptogenetic  septicsemia). 
Generally  in  these  cases  the  patient  is  already  ill  of  some  acute  or 
chronic  malady;  but  in  a  certain  proportion  the  infection  occurs  in 
those  who  are  in  good  health.  Of  the  germs  causing  the  infection 
the  Str^'ptocQiwun  pyogenes  is  the  most  common,  next  the  Staphylo- 
C0CCV8  pyogenes,  the  pneumococcus,  the  Bacillus  jiroteus,  and  the 
Bacillus  pffocyanens. 
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Here  also  may  be  considered  certain  local  or  general  infections 
occnrring  very  frequently  as  secondary  or  intercurrent  events  in 
chronic  diseases,  especially  in  chronic  nephritis,  arteriosclerosis, 
chronic  valvular  disease,  cirrhosis  of  the  liver,  Uodgkin's  disease, 
leucaemia,  chronic  tuberculosis,  and  other  chronic  maladies.  Because 
of  the  fact  that  these  infections  are  apt  to  close  the  scene  they  are 
spoken  of  as  "  tormina!.  "  The  micro-organisms  found  in  the  ter- 
minal infections  are,  in  addition  to  those  previously  mentioned,  the 
gonococcus,  the  gas  bacillus,  and  the  Bacillus  tuderculosis.  The 
local  affections  to  which  they  give  rise  are  acute  meningitis,  pericar- 
ditis, endocarditis,  or  pleurisy ;  acute  miliary  tuberculosis  of  the  peri- 
tonaeum or  pleura ;  and  entero-colitis. 

(2)  Si/riifi/oms  of  Septicmmia. — When  septicaemia  starts  from  a 
local  infective  focus,  whence  the  micro-organisms  enter  the  blood, 
the  symptoms  of  the  invasion  may  begin  on  the  2d,  3d,  or  4th  day, 
rarely  later.  At  the  onset  tlioro  is  usually  chilliness  rather  than  rigour, 
with  fever,  moderate  at  first,  but  which  rises  and  tends  to  become  of 
the  continued  type,  with  decided  daily  remissions.  There  is  head- 
ache, anorexia,  prostration,  delirium,  or  marked  apathy.  The  pulse 
is  rapid,  small,  and  compressible,  The  tongue  shows  a  marginal  red- 
ness, and  may  become  dry  and  brown  ;  there  may  be  nausea,  vomit- 
ing, and  diarrlioea;  and  the  spleen  may  be  palpably  swollen.  Pe- 
techial spots  are  not  uncommon ;  slight  toxsemic  jaundice  usually 
develops;  and  scarlatiuifonii  rashes  or  herpes  may  appear.  The 
urine  frequently  contains  albumin,  leucocytes,  red  cells,  and  tube 
casts.  If  the  septicaemia  is  cryptogenetic,  and  especially  if  it  is  due 
to  the  presence  of  the  streptococcus,  the  fever  is  high,  irregular,  with 
recurrent  slight  chills,  and  of  a  more  decided  septic  cast. 

(f)  Pyaeniia. — (l)  Causes. — Pyaemia  is  a  septieiemia  complicated 
by  multiple  abscesses  arising  from  an  original  focus  of  suppuration. 
The  abscesses,  primary  or  secondary,  may  be  seated  in  any  part  or 
organ  of  the  body.  The  organisms  most  commonly  causing  suppura- 
tion are  the  streptococcus  and  staphylococcus,  although  other  germs 
may  be  pyogenic,  viz.,  the  pneumococcus,  the  BaciHuii  tt/phosvxy  the 
Bacillun  coli  communis,  Pfeiffer's  bacillus  (of  influenza),  the  Bacillus 
proteits,  the  Bacillus  pyocyaneua,  and  probably  the  gas  bacillus. 

The  vessels  in  the  neighbourhood  of  the  original  suppurative 
focus  become  iuflamed,  with  the  formation  of  thrombi ;  in  the  ma- 
jority of  cases  the  veins  are  involved  (phlebitis),  less  commonly  the 
arteries  (arteritis).  From  these  infected  thrombi  particles  of  varying 
size  become  detached,  and  are  carried  as  emboli  by  the  blood  stream 
to  various  parts  or  organs,  where  they  become  impacted.  Instead 
of  causing  .simple  infarctions,  as  do  non-infected  emboli,  they  give 
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rise  to  new  foci  of  suppuration  because  of  the  masses  of  pyogenic 
organisms  conveyed  by  tbera.     The  veins  are  the  usual  channels  bj 
which  the  septic  eniboli   are   transniittod  to  various  parts  of  the 
body;  ])urticli:;s  from  an  arterial  thrombus  are  arrested  in  the  capil- 
lary areas  in  which  the  branches  of  the  thrombosed  artery  terminate 

The  sites  of  the  secoudary  (metastatic,  embolic)  abscesses  vary 
according  to  the  vascular  area  in  which  the  original  suppurative  focus 
is  situated ;  thus,  if  it  lies  in  the  intestines,  multiple  metastatic  ab- 
scesses are  found  in  the  liver,  the  septic  particles  being  conveyed  by 
the  portal  system  of  veins;  if  in  the  skin,  muscles,  or  bones,  the  em- 
bolic abscesses  are  found  in  the  lungs ;  or  if  the  emboli  are  very  small 
they  may  pass  through  the  pulmonary  circulation  and  lodge  in  the 
kidney,  spleen,  and  joints  ;  or  may  be  detained  in  the  heart  and  pro- 
duce an  ulcerative  endocarditis,  furnishing  septic  particles  which, 
travelling  in  the  arterial  stream,  become  the  cause  of  abscesses  in 
various  parts  of  the  body. 

{'i)  Sytuploins  of  Pyiemia. — ^A  severe  chill  or  rigour  usually  marks 
the  onset  of  the  disease,  the  temperature  rapidly  rises  to  103°  or  104° 
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CllAttT  XX. — Irregular  cbllls  &tid  fever  in  pyosmia  due  to  gangrene  of  lunp  followiDg  itn 

inhalation  (incumoni*. 

or  over,  and  is  followed  by  a  remission,  or  perhaps  an  intermission, 
with  profnse  sweating.    The  chills,  high  fever,  and  sweating  recur 
at  irregular  intervals  (Chart  XX ),  the  temperature  curve  in  the  mean- 
time showing  a  slightly  elevated  and  remitting  line.     There  are  ano- 
rexia, nausea,  ami  vomiting.     In  the  acute  cases  there  is  rapid  ema- 
ciation, and  as  the  dicases  advances  prostration  becomes  marked,  the 
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skin  ia  modenitely  jaundiced,  the  pulse  is  rapid  and  feeble,  and  the 
dry,  brown  tongue,  delirium,  coma,  and  other  symptoms  of  the  typhoid 
status  develop.  In  chronic  cases  the  fever  is  irregular,  and  the  chills 
recur  at  long  intervals.     There  is  a  leucocytosis. 

In  the  majority  of  cas«B  local  symptoms,  doe  to  multiple  meta- 
static inflammations,  become  manifest  sooner  or  later,  as  follows:  In 
the  hmgs,  dyspiiwii,  cougli,  perhaps  purulent  or  rusty  expectoration, 
and  the  physical  signs  of  consolidation,  cavity,  or  pleural  effusion ; 
in  the  upleen.,  enlargement  of  the  organ,  witli  pain,  tenderness  (peri- 
splenitis), and  perhaps  splenic  friction  sounds  on  auscultation ;  in 
the  liver,  symptoms  are  slight,  liver  may  be  enlarged  and  tender, 
perhaps  with  friction  sounds  (perihepatitis) ;  in  the  hearty  endociir- 
ditis,  perhaps  ulcerative  {q.  v.)\  iu  the  kidneys,  i\w  uriuary  evidences 
of  multiple  renal  abscesses  or  infarcts,  see  (8)  (c),  page  690;  in  the 
joifitx,  pain,  redness,  fluctuation. 

Diagnosis  of  Pyaeinia. — The  cardinal  symptoms  are  the 
irregular  ehiUt?,  fever,  and  sweats,  together  with  the  discovery  of  a 
primary  suppurative  focus.  Of  the  latter  the  most  common  are : 
Suppurating  wonnds,  surgical  or  accidental ;  childbirth ;  prostatic 
abscess,  chronic  ulcerative  cystitis,  gonorrhcea,  chancroids,  and  bubo; 
appendicitis,  suppurating  hemorrhoids,  or  intestinal  ulceration,  per- 
haps with  a  pylephlebitis;  suppurative  mastoiditis  resulting  from 
an  acute  or  chronic  otitis  media;  osteomyelitis,  or  septic  arthritis. 
Ulcerative  endocarditis,  while  usually  secondary,  may  be  the  primary 
cause  of  pyjemia.  In  doubtfij  cases  of  pyaemia  or  septicaemia,  espe- 
cially of  the  cryptogenetic  form,  a  most  careful  search  is  to  be  made 
for  a  wound,  abrasion,  or  local  lesion  iu  any  part  of  the  body.  An 
examination  of  stained  blond  films  may  possibly  result  in  the  dis- 
covery of  pyogenic  organisms. 

Differential  Diagnosis  of  Pyaemia.— As  compared  with 
septicfemia,  pyiemia  exhibits  recurring  chills,  deeply  remitting  fever, 
and  sweats,  with  great  prostration,  rapid  wasting,  moderate  icterus, 
and  evidences  of  embolic  abaeesses;  while  in  septicasmia  there 
is  usually  but  a  single  chill,  the  fever  is  of  the  continued  type, 
sweats  are  uncommon,  the  jaundice  is  much  lighter,  and  there  are 
no  metastatic  abscesses.  Moreover,  in  septicaemia,  delirium  and 
coma  are  early  symptoms  ;  in  pyasmia  they  become  manifest  later  in 
the  disease. 

(a)  Diseases  Simulated  by  Pyamla.— (1)  ifafem/.— Because  of 
the  chills,  fever,  and  sweats,  pyEemia  may  be  mistaken  for  an  inter- 
mittent malarial  fever,  but  the  finding  of  the  plasmodiuni  and  the 
prompt  effect  of  quinine  iu  the  latter  offer  ready  meana  of  differ- 
entiation. 
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(2)  Typhoid  Fever. — The  more  chronic  cases  of  pyEemiii  in  which 
there  is  iin  irregular  fever  with  delirium,  jirostrution,  diarrhoea,  and 
a  swollen  spleen,  may  simulate  typhoid  fever,  but  the  presence  of 
rose  spots,  the  absence  of  leucocytosis,  and  the  finding  of  a  positive 
Widal  test  will  declare  for  tlie  latter. 

(A)  Diseases  wMch  may  simulate  PysBmia. — Among  these  are 
pyelitis  (especially  if  due  lo  renal  calculus)  ;  renal  tuberculosis; 
empyema;  beginning  pulmonary  tuberculosis;  abscess  of  the  liver; 
odgmeut  of  a  gallstone  in  the  common  duet;  Jlodgkin's  disease; 
grave  aua?mia;  and  swiftly  advancing  malignant  disease. 

FrogrnosiB  of  Pyfiemia  and  Septicfiemia.— The  prognosis 
varies  with  the  cause.  If  the  latter  is  removable  before  serioue 
inroads  have  been  made  upon  the  strength,  or  if  irremediable  com- 
plications have  not  occurred,  recovery  takes  place.  Otherwise,  espe- 
cially in  pyaemia,  the  jtroguoaia  is  always  grave. 

XX.  YELLOW   FEVER 

Symptoms. — The  specific  organism  of  this  disease  has  not  yet 
been  identified.  It  is  transmitted  through  the  bite  of  the  mosquito, 
Stiyomyia  fitsciata.     Incubation  period,  1  to  7  days. 

(1)  Firsi  Stage. — Onset  sudden,  with  chilliness  and  a  rapid  rise 
of  temperature  (100"  to  106°),  accompanied  by  headache  and  intense 
pain  in  the  back  and  limbs.  Sore  throat,  a  furred  tongue,  and  epi- 
gastric tenderness  are  present ;  nausea  and  vomiting  are  usually 
persistent.  Constipation  generally  exists.  The  pnlse  is  remark- 
able for  its  slowness  in  comparison  with  the  temperature  (75  :  103"), 
and  may  become  less  frequent  as  the  temperature  rises,  AHmi- 
minuria,  which  may  be  transient,  occurs  early  in  the  disease — i.  e., 
on  the  iA  or  M  day.  The  facies  is  said  to  be  quite  characteristic. 
The  face  is  flushed,  the  eyes  are  redly  injected  and  intolerant  of 
light,  and  the  eyelids  and  lips  slightly  swollen.  Careful  Inspection 
shows,  even  on  the  first  day,  a  subicteric  tint.  Tlie  fever  keeps 
high,  with  slight  variations,  for  from  I  to  3  days,  and  then  falls,  with 
an  amelioratitm  of  the  symptoms,  and  the  patient  enters  upon  the 

(2)  Stage  «/  liemission. — This  lasts  from  a  few  hours  to  a  day, 
and  in  favourable  cases  marks  the  beginning  of  convalescence. 
More  commonly  the  fever  rises  again  and  the  patient  pas.>ics  into  the 

(3)  Second  Stage. — The  skin  becomes  yellow  or  almost  bronzed. 
The  vomiting  persists,  may  be  projectile  and  painfnl,  and  in  severe 
cases  the  vomitus  contains  dark  blood  (black  vomit) ;  or  the  blood 
may  be  bright  and  unaltered.  The  stools  may  be  tarry,  and  there 
may  be  bleeding  from  the  nose  and  gums,  as  well  as  petechial  spots 
on  the  skin.    The  urine  is  scanty,  containing  blood,  albumin,  and 
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Bts;  or  there  may  be  complete  suppression,  giving  rise  to  urjemic 
coma  or  convulsions.  The  tongue  is  dry  and  brown,  or  raw  and  fis- 
sured. Unless  uremic  tlulness  is  manifested  the  mind  usually 
remains  unclouded.  Great  prostration,  or  even  collapse,  with  cold 
skin  and  extremities,  is  present.  In  favourable  cases  the  secondary 
fever,  after  lasting  from  1  to  3  days,  falls  by  lysis;  in  bad  cases  the 
temperature  goes  rapidly  upward  to  a  higher  point  than  in  the  first 
stage  and  death  soon  follows. 

The  entire  duration  of  the  disease  is  about  one  week.  Conva- 
lescence may  be  hindered  by  a  relapse  (not  common),  diarrha>a,  paro- 
titis, or  nhsi-esses. 

Differential  Diagnosis. — The  cardinal  symptoms  of  yellow 
fever  are  the  facies,  the  reduction  of  the  pulse  rate  although  the 
temperature  renuiins  high  or  rising,  and  the  earli/  albuminuria. 

Very  mild  cases  (slight  fever  for  24  to  48  hours)  can  not  bo  recog- 
nised unless  an  epidemic  is  prevailing;  and  the  early  cases  of  an 
outbreak  are  apt  to  present  difficulties  in  diagnosis.  The  intensity 
of  the  disease  varies  from  wi'W,  to  serere  (prostration,  vomiting, 
hemorrhages),  to  uuOigwint^  in  which  a  fatal  result  occurs  iu  "l  or  3 
days  from  the  virulence  of  the  poison.  The  disease  is  to  be  dis- 
criminated from 

(1)  Dmgue.—'^ce  page  733. 

(2)  Mfditrittl  Fei'cr. — In  the  aestivo-autumnal  variety  of  this  dis- 
ease, which  is  the  only  form  likely  to  be  confused  with  yellow  fever, 
jaundice  rarely  ap[ieiirs  until  the  4th  or  5th  day  ;  albumin  is  very 
seldom  found  as  early  as  the  2d  day;  black  vomit  is  very  nire  ; 
haematuria  is  much  more  common  ;  the  spleen  is  usually  enlarged  ; 
and  the  characteristic  crescetitic  or,  more  commonly,  the  small  ring- 
ahaped  forma  of  the  plasuiodium  may  be  found  in  the  blood.  In  the 
absence  of  the  plasmodium  good  authorities  may  differ. 

Prognosis, — The  mortality  varies  from  15  to  85  per  cent,  show- 
ing a  wide  range  in  the  virulence  of  different  epidemics.  An  ini- 
tial fever  exceeding  104°  ia  of  bad  omen ;  so  also  is  black  vomit ; 
while  anuria,  delirium,  coma,  and  convulsions  usually  mean  death. 
On  the  otlier  hand,  moderate  fever,  slight  jaundice,  an  ample  How  of 
urine,  and  freedom  from  hemorrhages  offer  a  favourable  prognosis. 
When  death  occurs  it  is  generally  from  exhaustion  or  uraemia. 


XXI.   DYSENTERY 

Five  varieties  of  this  disease  are  recognised:  catarrhal,  acute  spe- 
cific, amoebie,  diphtheritic,  and  chronic  dysentery.  .-^11  of  these  have 
as  a  symptom  frequent,  usually  mucous  and  bloody,  stools;  and  in 
the  acute  forms  abdominal  griping  and  severe  tenesmus. 
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Varieties  and  Symptoms.— (l)  Catarrhal  Dysentery.— Usu- 
ally after  1  or  2  days  of  a  painlesa  moderate  diarrlioaa,  griping  and 
colitky  iibdominal  pains  are  munifest.  The  stools  become  frequent, 
and  arc  exjtelled  with  severe  straining  and  tenesmus.  Tiie  desire  to 
defet':ate  is  unremitting,  and  there  is  a  constant  and  distressing  feel- 
ing of  rtM'tal  fulness,  pressure,  and  bearing  down.  The  etoola  are  at 
first  partly  fa-eal,  but  soon  come  to  consist  purely  of  small  amounts 
(i  oz.)  of  gelatinous  mucus,  niuco-pus,  and  blood,  varying  in  number 
from  15  to  200  in  *24  hours.  In  mild  cases  there  is  slight  fever; 
in  ttu-  severer  forms  tlie  tempeniture  may  reach  102'''  or  103°.  The 
tongue  is  at  (irst  furred,  later  beeoming  red  and  smooth ;  thirst  is 
ex(.*es.sive;  nausea  and  vomiting  are  not  usually  present;  and  the 
abdomen  is  often  flat  and  resistant.  In  severe  cast's  there  is  marked 
pro-stration,  with  a  frequent  jiulse,  and  rapid  emaciation. 

If  the  case  is  of  moderate  severity,  in  7  or  8  days  the  stools  become 
leas  frequent  and  less  bloody,  the  mucus  diminishes,  brownish  shreds 
«if  necrosed  mucous  membrane  may  ho  found,  fft'cal  mjitter  makes  its 
aiipearancc,  and  the  stools  gradually  assume  a  nornnil  character. 
While  the  milder  forms  of  the  disease  terminate  in  1  week,  the 
severer  types  endure  for  at  least  4  weeks  before  convalescence  is 
established. 

(2)  Acute  Specific  Dysentery.— This  prevails  in  Japan  and  the 
Pliilippiries  as  a  disease  of  adults  and  in  temperate  climates  as  an 
infantile  disease  It  is  duo  to  the  bacillus  dyseiiterice  of  Shiga, 
which  is  now  recognised  as  the  exciting  cause  of  most  of  the  forms  of 
infantile  diarrhu^a,  Two  varieties  of  the  organism  are  known — the 
Shiga  (not  fermenting  mannite),  and  the  Harris  (fermenting mannite). 
The  latter  is  the  form  nuist  conTmonly  met  with  in  the  United  States. 

This  bacillus  has  rounded  ends  and  possesses  slight  motility.  It 
decolorizes  by  (Jram's  method.  These  organisms  rarely  can  be  dis- 
covered in  the  stools  until  the  fifth  to  the  seventh  day  of  the  disease; 
and  then  only  by  the  skilled  luboratory  worker.  Like  the  bacillus  of 
typiioid  fever  in  the  Widal  test,  the  bacillus  dysenteriae  will,  except 
in  very  mild  cases,  agglutinate  with  the  blood-serum  of  the  patient. 
To  he  considered  reliable  the  reaction  should  occur  with  a  dilution 
of  not  less  than  1:200.  It  is  positive  in  about  80  per  cent  of  all 
cases. 

Symptoms. — Sporadic  cases  are  frequent  and  epidemics  may  he 
looked  for  here  in  the  summer  months,  and  toward  the  end  of  the 
rainy  season  in  the  tropics.  In  the  severe  cases  there  is  a  sudden  on- 
set with  fever,  abdominal  pain,  and  diarrhcea.  The  stools  are  at  first 
watery,  then  mucoid,  and  finally  bloody.  Tenesmus  is  constant  and 
severe.     With  the  increase  in  intensity  of  the  local  symptoms  there  is 
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a  corresponding  oonstitntional  distnrbancc  with  rapid,  feeblo  pulse, 
high  temperature  (inT  to  104^  F.),  dry,  furred  tongue,  aad  thirst. 
Delirium  may  supervene,  followed  by  death  in  48  hours.  Milder  cases 
tend  to  improve  after  2  or  S  days  with  amelioration  of  all  symptoms 
and  recovery  after  15  to  20  days.  The  disease  may,  however,  pursue 
a  subacute  or  fhronic  course  of  weeks  or  even  months. 

Unfavourable  symptoms  are  great  emaciation,  nervous  adjiiamia, 
low  delirium,  hiccough,  and  the  finding  of  gangrenous  sloughs  in  the 
stools. 

In  infants  we  have  to  deal  with  the  well-known  symptoms  of  acato 
enterocolitis  {q.  v.).  We  owe  this  important  advance  in  our  knowledge 
of  the  etiology  of  the  summer  diurrhwas  of  infants  (wpecially  cholera 
infantum  and  dysentery)  to  the  excellent  work  of  Buasett,  Duval, 
Park,  Dunham,  and  others. 

The  diafjnosii^  rests  on  the  presence  of  a  severe  enterocolitis  with 
the  demonstration  of  Sfiiga's  bacillus  in  the  stools,  which  r^juircs 
the  skill  of  the  expert ;  perhaps  also  a  positive  result  from  the  agglu- 
tination test,  if  such  is  available.  This  will  serve  to  differentiate  it 
from  Asiatic  cholera  and  amtcbic  dysentery. 

(3)  AnuBbic  (Tropical)  Dysentery. — The  invasion  may  be  sudden, 
usually  gradual,  beginning  with  a  moderate  diarrhoea.  There  is 
slight  fever  (which  may  be  entirely  absent),  nansea  and  vomiting  are 
uncommon,  nnd  abdominal  griping  and  tenesmus  present  only  at  the 
onset.  The  stools  arc  at  first  mucous  and  bloody,  but  later  become 
fluid  and  yellowish  gray,  containing  mucus  and  at  times  blood  and 
sloughs,  and  vary  from  6  to  VI  in  34  hours.  The  diiirrha?a  is  some- 
what characteristic  in  that  it,  although  persistent,  alternately  remits 
and  relapses  at  irregular  intervals.  There  is  a  steady  loss  of  strength 
and  weight.  If  complications  do  not  occur,  the  disease  lasts  from  (1 
to  12  weeks ;  convalescence  is  slow  because  of  weakness  and  ansemia, 
relapses  are  frequent,  and  the  disease  is  prone  to  become  chronic. 

(4)  Diphtheritic  Dysentery. — This  form  of  the  disease,  in  which 
there  may  be  necrosis  and  ulceration  of  the  mucosa  of  the  colon,  with 
the  formation  of  a  more  or  less  marked  croupous  exudate  or  pseudo- 
membrane,  is  not  uncommon.     It  may  be  primary  or  secondary. 

In  the  rare  primary  cases  the  disease  is  usually  acute  and  of  sud- 
den onset,  with  extreme  prostration,  delirium,  abdominal  pain,  ten- 
derness and  distention,  frequent  stools,  and  high  fever.  This  condi- 
tion may  be  mistaken  for  typhoid  fever. 

The  sfcom/nri/  form  is  more  frequent,  and  is  found  as  an  inter- 
current and  often  terminal  event  in  chronic  nephritis,  chronic  car- 
diac disease,  pulmonary  tuberculosis,  and  in  various  cachexiae,  as  well 
as  in  certain  acute  ailments,  especially  typhoid  fever  and  pneumonia. 
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The  intestinal  symptoms  are  slight,  simplj  a  moderate  diarrhoea.  The 
stools  vary  from  'i  to  4  daily,  arc  often  copious  and  weakening,  and 
at  first  may  contain  a  little  mucus  and  blood.  There  is  little,  if  any, 
tormina  or  tenesmus. 

(5)  Chronic  Dysentery. — ■Usually  a  sequel  of  an  acute  attack, 
except  in  the  amebic  variety,  which,  from  its  beginning,  may  be 
subacute  and  tend  to  chronicity.  The  symptoms  are  not  especially 
characteristic.  The  stools,  varying  from  4  to  12  or  more  in  24 
hours,  may  be  fluid  and  frothy,  or  semifluid,  yellowish  or  brown, 
occasioually  containing  mucus  and  undigested  food,  rarely  blood, 
pus,  or  necrotic  shreds ;  constipation  may  alternate  with  diarrhcea ; 
and  acute  exacerbations  are  not  unoomnion.  Except  during  the 
exacerbaJJons  tormina  and  tenesmus  are  rarely  present.  There  is 
usually  tenderness  along  the  course  of  the  colon,  often  flatulence ; 
the  tongue  is  red  and  glazed,  or  dry  and  fissured}  and  the  loss  of 
flesh  and  the  anasmia  are  extreme. 

Complications  and  Sequelte. — Hepatic  abscess  {q.  v.),  per- 
haps with  a  sL'condary  abscess  of  the  lung,  is  the  most  frequent  and 
gravest  conipljcatiou,  occurring  as  a  rule  only  in  the  amcebtc  variety 
and  in  the  tropics  (30  per  cent).  In  cases  of  amcebte  dysentery  in 
this  country  its  frequency  does  not  exceed  3  per  cent.  Local  peri- 
tonitis by  extension  may  occur,  or  an  ulcer  may  perforate,  causing, 
according  to  its  location,  perityphlitis,  or  periproctitis.  There  may 
be  during  long-continued  and  severe  cases,  or  as  sequelae,  pleurisy, 
pericarditis,  endocarditis,  painful  and  swollen  joints,  pylephlebitis, 
oedema  (due  to  anaemia),  chronic  nephritis,  and  paraplegia  (due  to 
neuritis).  The  debility  of  chronic  dysentery  predisposes  to  tubercu- 
losis and  pneumonia,  and  occasionally  to  corneal  ulceration.  Any 
form  of  dysentery  may  leave  the  patient  with  impaired  digestion 
and  ii  liability  to  diarrhoea.     Dysentery  and  malaria  may  coexist. 

Differential  DiagnOBlB. — in  catarrhal  dysentery  thb  cardinal 
symptoms  are  the  frequent  stools,  composed  of  blood  and  mucus, 
and  the  tenesmus.  In  the  npecific  form  the  blood  serum  agglutinates 
with  the  Shiga  bacillus.  In  amoebic  dysentery  the  course  of  the  dis. 
ease  is  characteristically  slow,  irregular,  and  chronic,  presenting  remis- 
sions and  exacerbations;  the  pathognomonic  test  is  the  finding  of 
the  amtebiB  in  the  stools,  or  in  the  sputum  if  an  hepatic  abscess  has 
perforated  into  the  lung.  The  existence  of  the  secondary  diphtheritic 
variety  may  be  suspected,  but  the  diagnosis  is  generally  made  at 
autopsy.  The  primary  acute  diphtheritic  variety  is  not  seldom  mis- 
taken for  typhoid  fever  (see  (4)  following).  Chronic  dysentery  is 
diflicult  to  distinguish  from  chronic  diarrhcea,  but  the  dysenteric 
character  of  the  symptoms  (tormina,  tenesmus,  bloody  and  mucoid 
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stools)  in  the  initial  attack,  and  daring  the  exacerbations  as  well, 
may  establish  the  diagnosis. 

Dysentery  is  to  be  separated  from : 

(1)  Diarrhosa. — The  absence  of  tenesmus  and  stools  composed 
purely  of  mucus  and  blood  are  sufficient  for  the  discrimination. 

(2)  Local  AffcMitions  of  the  Rectum.— Cancer  or  3y]>hilitic  disease 
of  the  rectum,  or  iadumeU  and  strangulated  hemorrhoids,  may  cause 
tenesmus  and  bloody,  mucoid  discharges,  but  the  history  and  a 
physical  examination  of  the  rectum  will,  as  a  rule,  reaiiily  determine 
the  cause  of  the  symptoms. 

(3)  IntU88USC8ptiOE. — In  this  condition,  although  defecation  may 
be  frequent  and  tcnesmic,  there  is  usually  persistent  and  increasing 
vomiting,  the  stools  are  bloody  rather  than  mucoid,  laxatives  are  not 
effectual,  fever  is  not  an  early  symptom,  and  examination  of  the 
abdomen  may  reveal  a  tumour. 

(4)  Typhoid  Fever. — In  this  disease  the  fever  does  not  rise  so 
rapidly  and  to  such  a  height  as  in  primary  diphtheritic  dysentery; 
the  intestinal  symptoms  are  less,  and  the  stools  are  rarely  bloody. 
Moreover,  in  dysentery  the  spleen  is  not  enlarged,  the  rose  rash  is 
absent,  and  a  positive  Widal  reaction  is  not  obtained. 

Frogniosis. — In  the  catarrhal  form  recovery  is  the  rule.  In  the 
specific  form  the  mortality  in  some  epidemics  is  very  high.  Isolated 
cases  usually  recover.  In  the  amofbir  form  the  mortality  varies;  in 
epidemics  during  campaigns  in  the  tropics  it  rises  to  70  or  80  per 
cent,  while  occasional  cases  in  civil  life  and  temperate  zones  give  a 
death  rate  of  5  or  G  per  cent  only.  In  the  di}>htheri(ic  forms  the 
prognosis  for  life  is  unfavourable.  In  dysentery  death  usually  results 
from  exhaustion.  The  symptoms  which  justify  a  bad  prognosis  are 
a  dry  tongue,  feeble  and  nipid  pulse,  delirium,  stupor,  and  evidences 
of  collapse. 

XXII.   CHOLERA   ASIATICA 

Symptoms. — This  disease — due  to  the  comma  bacillus — has  an 

incubation  period  of  from  2  to  5  days. 

(1)  Stiiije  of  luvcmon. — Commonly  there  is,  during  this  period, 
slight  diarrhoea,  and  colicky  abdominal  pain,  with  headache,  mental 
depression,  perhaps  nausea  and  vomiting.  These  symptoms  may 
progress  no  further  (eholerine),  but  usually  the  two  other  stages  of 
the  disease  supervene,  viz.,  collapse,  and  reaction. 

(2j  Stage  of  Collapse. — This  may  come  on  without  prodromata, 
but  ordinarily  an  existing  looseness  of  the  bowels  is  suddenly  suc- 
ceeded by  frequent  copious  stools,  which  soon  lose  their  fjecal  charac- 
ter and  become  liquid,  serous,  or  "rice-water"  discharges,  usually 
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passing  vrithout  pain,  aometimes  with  tormina  and  tenesmus.  Per- 
sistent and  severe  vomiting  soon  appears.  The  vomitus  is  copious, 
and  becomes  serous,  like  the  stools.  Thirst  is  excessive,  the  tongue 
is  furred  and  dry,  and  recurring  and  severely  painful  cramps  in  the 
legs  and  feet  constitute  an  early  symptom.  The  patient  becomes 
rapidly  exhausted  or  collapsed.  The  skin  is  cold,  shrivelled,  and 
wet  y  the  lips  and  finger  tips  are  profoundly  cyanotic,  the  face  is 
gray,  pallid,  and  pinched,  the  eyeballs  recede,  and  the  cheeks  become 
sunken.  While  the  internal  tomjierature  (by  rectum)  may  be  ele- 
vated (102^  to  104°),  the  axilljiry  or  mouth  temperature  may  drop 
to  96°  or  below.  The  voice  is  husky  or  whispering,  and  there  may 
be  mental  duluess  merging  into  stupor  and  conia,  although  con- 
sciousness is  often  preserved  to  the  close.  The  pulse  becomes  feeble, 
running  or,  in  bad  cases,  imperceptible  at  the  wrist.  The  urine  is 
scanty,  album inoua,  and  contains  tube  casts ;  complete  suppression 
may  occur.  Tliis  stage  lasts  from  a  few  hours  to  2  days.  If  death 
does  not  occur  during  the  collapse,  the  disease  i)asee8  into  the 

(3)  iS'loffc  of  ReavtioH. — The  skin  becomes  warm,  the  flow  of  urine 
is  re-established,  vomiting  ceases,  the  ?tool8  become  less  frequent 
and  more  fietral  in  character,  the  pulse  strengthens,  the  fever  departs, 
and  in  fiivourable  eases  conviiloscence  begins. 

Varieties  and  Terminations.— The  attack  may  be  mild 
{cholerine),  with  nausea,  griping,  copious  stools,  and  cramps, but  with 
very  slight  collapse  symptoms,  recovery  occurring  before  the  graver 
conditions  develop.  In  the  severest  cases  the  patient  is  overwhelmed 
and  dies  in  a  few  hours,  before  the  onset  of  diarrhoea  {cholera  *ttra), 
or  perishes  just  before  the  stage  of  collapse.  The  stage  of  reaction 
and  apparent  convalescence  may  be  interrupted  by  a  relapse,  during 
which  death  occurs;  or  the  symptoms  may  merge  into  those  of 
cholera  typlioid — i.  e.,  fever,  dry,  brown  tongue,  feeble  and  rapid 
pulse,  delirium,  coma,  and  death.  There  may  be  erythematous, 
macular,  or  purpuric  rashes. 

Complications  and  Seq.uel8B. — Acute  nephritis,  anuria,  and 
urajmia;  pneumonia  and  pleurisy;  diphtheritic  inflammations  of  the 
mucous  membranes  (colon,  pharynx,  genitals)  are  not  uncommon ; 
suppurative  parotitis  (not  uncommon);  ulceration  of  the  cornea; 
abscesses  in  various  parts,  erysipelas,  local  gangrene  (rare) ;  and, 
during  convalescence,  muscular  cramps  in  arms  and  legs. 

Differential  Diagnosis. — During  an  epidemic  the  diagnosis  is 
readily  made.  Sporadic  cases  may  be  mistaken  for  cholera  morbus 
(or  nostras),  which  in  the  severest  form  tiiay  present  exactly  the  same 
symptoms  as  Asiatic  cholera,  A  positive  differentiation  is  possible 
only  by   the  microscope   and   cultures,   whereby   the  presence  or 
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absence  of  the  comma  bacillug  is  ascertained.  Attacks  resembling 
Asiatic  cholera  may  arise  from  poisoning  by  arsenic,  liichloriile  of 
mercury,  antimony,  or  other  metals,  but  the  history  and,  if  sus- 
pected, the  chemical  tests  of  the  stomach  contents  usually  serve  for 
differentiation. 

Prognosis. — The  mortality  varies  from  20  to  80  per  cent,  hut 
the  prognosis  must  always  be  guarded.  The  chronically  debilitated, 
the  alcoholic,  and  the  extremes  of  ago  show  a  large  mortality. 

XXIII.  BUBONIC  PLAGUE 

Symptoms. — This  disease — caused  by  the  Bacillus  pestis — has 
an  incubation  period  varj'ing  from  2  to  5  days. 

The  initial  syniptonis  are  hcaduLhe,  backache,  muscular  stiffness, 
vertigo,  mental  depression  and  uneasiness,  rapid  respiration,  and 
perhaps  epistaxis  or  hemoptysis.  In  24  hours,  more  or  less,  there 
is  chilliness  or  a  chill,  and  the  temperature  rises  to  10-t*  to  lOt)'^^ 
with  delirium,  great  thirst,  dry,  brown  tongue,  and  oftentimes  nausea 
and  vomiting.  Ecchymoses  and  petechial  spots  are  very  commonly 
present.  About  the  3d  to  the  5th  day  the  inguinal  glands  become 
swollen  (buboes),  less  commonly  t!ie  axillary,  cervical,  and  popliteal, 
and  may  either  untlergo  resolution  or  proceed  to  suppuration  (fjk- 
vourable)  or  gangrene  (rare).  Carbuncles  may  appear,  especially  on 
the  legs,  gluteal  regions,  or  back.  In  the  severest  cases  htemateme- 
sis,  intestinal  hemorrhages,  and  hsematuria  may  occur. 

Varieties. — There  are  i  varieties:  the  mild  form,  with  slight 
fever  and  constitutional  eymptoma  (rarely  fatal)  ;  the  onliunrij 
bubonic  form,  with  glandular  swellings  and  severe  disturbance  (may 
recover) ;  the  mnlipnanf,  form,  usually  without  glandular  enlarge- 
ments, the  poison  localizing  itself  in  the  lungs,  kidneys,  brain,  stom- 
ach, or  intestines,  or  acting  as  a  general  toxa^mic  agent  without 
localization  (almost  always  fatal);  and  the ptieumonic  form,  the  spu- 
tum containing  the  bacilli  in  enormous  numbers.  This  variety  is 
even  more  fatal  than  the  malignant  form.  The  morlaliiy  is  enormous, 
70  to  95  per  cent. 

XXIV.  MALARIAL   FEVER 

I.  Vakikties  and  Symptoms. — Four  varieties  of  malarial  poison- 
ing are  recognised :  intermittent  malarial  fever,  remittent  malarial 
fever,  pernicious  malarial  fever,  and  the  malarial  cachexia.  For  a 
description  of  the  life  history  and  (he  method  of  detection  of  the 
causative  orgnnisni  {Plnsmwlium  m<il(iri(p).  see  page  ^)V^. 

Intermittent  Malarial  Fever.— («)  Symptoms— A  paroxysm 
of  intermittent  fever  embraces  3  parts,  chill,  fever,  and  sweating. 
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(1)  The  Chill. — Premonitory  eymptoms  are  headache,  languor, 
yawning,  gastric  unease,  perhaps  nausea  and  voiniting.  The  patient 
begins  to  feel  cold,  and  soon  Bhivers  and  shakes  more  or  less  vio- 
lently, the  teeth  chatter,  and  the  face  and  finger  nails  are  cyanotic. 
Although  the  skin  is  cool  and  pallid,  tlie  thermometer  in  the  mouth 
or  rectum  may  rise  to  105°  or  106°.  The  pulse  is  rapid,  small  and 
hard.     In  from  10  minutes  to  1  hour  the  cold  stage  is  succeeded  by: 

(3)  77/e  Fever,  or  Hot  Siaffe. — The  coldness  disappears,  the  skin 
becomes  excessively  hot  and  reddened,  the  face  is  flushed,  the  eyes 
injected,  there  is  a  throbbing  headache  and,  possibly,  active  delir- 
ium. The  pulse  is  full  and  bounding.  The  fever  may  reach  its 
nuiximuni  during  the  chill,  and  in  any  case  cinca  not  continue  to  rise 
very  rapidly.     In  from  2  to  6  hours  the  fever  falls  by  crisis. 

(3)  Sumtiing  Stage. — As  the  temperature  descends  the  patient 
begins  to  sweat,  slightly  or  profusely,  first  about  the  head  and  neck, 
finally  from  head  to  feet;  the  headache  disappears;  and  in  2  or  3 
hours  he  feels  comfortable  and  may  fall  asleep. 

The  duration  of  the  entire  paroxysm  rsries  as  a  rule  from  8  to 
12  hours. 

Types  of  Intermittency.— (See  Charts  11  and  III,  page  112.) 

(1)  Tertian. — When  1  group  of  the  tertian  parasites  is  present 
the  paroxysm  is  tertian — i.  e.,  recurs  every  other  day;  with  2  groups 
it  is  quotidian,  recurring  every  day — i.  e.,  double  tertian.  In  the 
Northern  and  Middle  States  the  double  tertian  is  the  type  most 
commonly  encountered. 

(2)  Quartan. — When  1  group  of  the  quartan  parasite  is  present 
the  paroxysm  occurs  every  4th  day  (quartan  type);  with  2  groups 
the  paroxysms  occur  2  days  in  succession,  the  3d  day  none  ;  with  3 
gruiip.s,  daily  or  qnotidiuu  paroxysms  occur  as  in  the  double  tertian. 

JEstivo-auttunnal  Fevers.— Symptoms.— (l)  <{f  liemittfut 
Malarial  /Vrer.— This  type  of  fever  is  caused  by  the  lestivo-autumnal 
parasite  whicli  may  not  only  occur  in  ill-defined  and  multiple  groups, 
but  has  as  well  an  uncertain  and  pndmbly  varying  period  of  develop- 
ment. Consequently  the  type  of  the  fever  is  often  very  irregular. 
The  paroxysms  may  be  of  an  intermittent  quotidian  periodicity,  but 
arc  longer  (20  hours)  than  w^ith  the  tertian  or  quartan  infection,  and 
exhibit  a  tendency  to  anticipate — i.  e.,  the  intervals  between  the 
paroxysms  grow  shorter.  Chill  is  often  absent,  and  the  fever  rises 
and  falls  more  slowly.  In  the  severer  forms  of  festivo-autumtial  fever 
the  paroxysms  ieiigthen,  each  one  treading  closely  upon  the  heels  of 
that  which  precedes  it,  until  the  fever  becomes  almost  continuous 
(102"  to  103°),  with  slight  remissions.  Sharp  intercurrent  paroxysms 
of  fever  (105°  to  106°),  perhaps  with  chills,  may  oQcur. 
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In  a  case  of  average  severity  the  Ist  day  of  the  disease  begins 
with  a  chill  or  rhilliness,  followed  by  fever,  which  remits  with 
sweating  usuitlly  in  the  early  morning  of  the  2d  day,  to  he  followed 
by  another  paroxysm  in  the  afternoon.  The  face  is  Hushed,  the 
pulse  full  and  bounding  but  seldom  dicrotic,  tlie  tongue  is  furred, 
moderate  jaundioe  is  often  present,  there  is  a  bronclu'tis,  and  slight 
delirium  may  become  manifest.  In  the  mildest  cases  the  symptoms 
are  light,  and  the  fever  ceases  in  about  7  days ;  in  others  it  lasts 
from  10  days  to  2  weeks ;  in  the  severest  attacks  the  temperature  is 
almost  continuously  high,  and  the  disease  may  be  protracted  for  3 
or  4  weeks  (especially  if  quinine  is  not  given),  simulating  typhoid 
fever;  or  the  characters  of  the  pernicious  form  may  apjjcar. 

(2)  Symptfifiis  of  Ferniciuns  Malariiil  Fever. — This  type  of  mala- 
rial fever  is  also,  like  the  remittent  form,  due  to  the  aestivo  autumnal 
parasite.  It  is  rare  in  the  temperate  zone.  The  symptoms  of  the 
Tarious  forms  are  due  to  a  more  or  less  overwhelming  tosaemia. 
Three  varieties  of  the  pernicious  form  are  recognised  :  algid,  coma- 
tose, and  hemorrhagic. 

Algid  Form. — Sudden  onset  of  vomiting,  often  purging  or  choleri- 
form  diarrhoea,  groat  prostration  or  symptoms  of  collapse,  coldness, 
perhaps  with  no  distinct  chill,  and  a  normal  or  even  subnormal  tem- 
peratnre,  are  the  symptoms  of  the  algid  form.  There  is  oliguria, 
sometimes  anuria.  After  persisting  for  several  days,  with  slight 
rises  of  temperature,  the  putiout  may  die  from  profound  exhaus- 
tion. 

Comatoae  Form. — The  disease  begins  abruptly,  with  high  fever, 
and  either  active  delirium  or  a  rapidly  developing  coma.  The 
patient  may  perish  in  the  attack,  or  more  commonly  regain  con- 
sciousness in  12  to  24  hours.     Recurrent  attacks  are  often  fatal. 

Hemorrhagic  Form. — There  may  be  cutaneous  ecchymoses,  epis- 
taxis,  bleeding  from  the  gums,  hwrnatemesis,  intestinal  hemorrhage, 
metrorrhagia,  and  hsematuria.  Jaundice  is  very  frequent.  The 
hemorrhagic  cases  often  begin  with  a  severe  chill,  followed  by  high 
fever,  and  perhaps  delirium.  The  urine  may  contain  albumin  and 
casts— granidar,  epithelial,  and  blood.  Anuria  and  unemia  may 
occur.  Ilaematuria  is  the  most  common  of  the  hemorrhagic  features 
of  malaria,  sometimes  reaching  epidemic  dimensions,  and  not  infre- 
quently causing  death.  It  is  mainly  a  hemoglobinuria  (p.  «J80).  The 
ha?moglobiuuria  may  be  preceded  by  a  severe  chill,  fever,  and  sweat  j 
or  a  mild  malarial  paroxysm ;  or  occur  without  notable  fever.  It 
may  be  intermittent ;  or  continuous,  with  remissions. 

Malarial  Cachexia,— In  the  majority  of  cases  tliis  condition 
is  a  legacy  from  repeated  attacks  of  some  variety  of  the  acute  malarial 
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fevers;  repeated  either  from  reinfection  or  from  lack  of  proper  and 
energetic  treatment.  In  excessively  malarial  regions  the  preceding 
febrile  paroxysms  may  have  been  slight. 

Symptoms. — The  cardinal  symptoms  are  anaemia  and  enlargement 
of  the  spleen,  sometimes  also  of  the  liver.  The  patient  is  pale  and 
thin,  the  face  is  of  a  dirty  yellow  tint,  sallow  and  cachectic.  There 
may  be  no  fever,  or  the  temperature  vary  irregularly  from  99.5^  to 
103".  The  red  cells  may  sink  to  but  1,000,000  to  the  cubic  milli- 
metre. The  spleen  is  greatly  enlarged  and  indurated.  Dyspnoea, 
palpitation,  cedema  of  the  feet  and  ankles,  headaches,  and  neuralgias 
are  common  because  of  the  anaemia.  Chronic  gastro-intestiual 
catarrh,  vertigo,  insomnia,  tremor,  paraplegia  (excessively  rare), 
slight  bronchitis,  and  painful  stiffness  of  the  muscles  and  joints 
may  be  present.  Hemorrhages  (retinal,  hematuria,  hsematemesis, 
etc.)  may  occur. 

II.  Complications  op  Malarial  Fkveb.— Anders  states  that 
complications  occur  in  about  10  per  cent  of  malarial  cnsis.  They 
are,  in  order  of  frequency,  enteritis,  nephritis,  rheuiuulism,  typhoid 
fever  (but  8  times  in  1780  cases),  lobar  pneumonia,  jaundice,  and 
dysentery. 

III.  DiFFEBENTiAL  DIAGNOSIS  OF  Malabial  Fever. — The  Only 
indubitable  proof  of  the  presence  of  malaria  lies  in  the  discovery  of 
its  parasite  in  the  blood.  There  is  no  doubt  that  the  term  "  malaria  " 
has  been  and  is  used  to  cover  a  multitude  of  diagnostic  sins,  an  eva- 
sion which  is  perhaps  pardonable  in  view  of  the  technical  skill  and 
experience  which  is  requisite  to  give  value  to  a  negative  result  of  a 
blood  examination  for  the  plastnodium.  It  is  a  good  jtructical  rule 
to  suspect  malaria,  but  to  be  extremely  chary  in  making  a  positive 
diagnosis  unless  the  symptoms  are  absolutely  typical,  and  perhaps 
not  even  then  without  the  finding  of  the  haaniatozoon.  That  an 
intermittent  fever  is  not  malarial  may  be  attirnu'd  with  an  almost 
absolute  certainty  if  it  does  not  promptly  cease  when  quinine  is 
given  in  sufficient  quantity  (20  to  .%  grains  daily). 

The  characters  of  the  blood  in  malaria  are  worthy  of  special 
notice.  Owing  to  the  fact  that  the  red  corpuscles  are  the  hosts  of 
the  plibsmodia  there  is  an  extensive  destruction  of  hemoglobin  and 
a  diminution  in  the  number  of  the  red  colls,  with  consequent 
aniKmiii — the  extent  of  the  latter  depending  upon  the  duration  and 
continuity  of  the  malarial  poisoning.  The  rapid  supervention  of 
antEmia  is,  indeed,  very  characteristic  of  this  disease.  The  leuco- 
cytes are  as  a  rule  diminished  in  number  and  some  are  pigmented. 
In  certain  cases  the  blood  has  the  characters  of  pernicious  aneemia 
(p,  fiJUj).     The  great  frequency  of  herpes  in  malaria  is  notable. 
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Differential  Diagnosis  of  Intermittent  Fever.— It  is  of 
great  importance  to  bear  ia  mind  that  various  conditions  are  accom- 
panied by  au  intermittent  fever.  The  simple  remembrance  of  this  fact 
wijl  in  many  cases  prevent  mistakes  iu  diagnosis.  Intermittent  fever 
requires  differentiation  mainly  from  the  following  conditions  : 

(1)  Tuberculosis. — The  chills  and  intermittent  fever  sometimes 
present  in  beginning  pulmonary  tuberculosis  are  not  arruatod  by 
qoinine,  the  plasmoiiium  is  absent,  and  the  physical  signs  or  the 
tinding  of  the  tubercle  bacillus  will  serve  for  dilTerentiation. 

(2)  I'yainia  or  Concealed  Suppurations. — In  this  disease  the  ehills, 
fever,  and  sweats  occur  at  irregular  intervals;  tht-re  is  more  firostni- 
tion,a  marked  leucocytosis  exists,  the  malarial  organism  is  nut  fuuiid, 
and  reeurren<5e8  are  not  prevetitod  by  quinine.  Moreover,  there  i.s 
often  some  local  lesion  which  will  indicate  the  pyiemic  nature  of  the 
intermittent  pyrexia. 

(3)  Pyelitis. — This  may  closely  simulate  intermittent  fever,  but 
the  presence  of  pyuria,  leucocytosis,  and  perhaps  of  lumbar  pain  and 
tenderness  and  swelling  of  the  ki<lnoy,  together  with  the  results  of 
the  blood  examination  and  the  therapeutic  test,  will  declare  the  pye- 
litic  origin  of  the  fever. 

(4)  Ulcerative  Enduc^irditis. — In  addition  to  the  history,  clinical 
symptoms,  and  physical  signs,  the  blood  examination  shows  the 
absence  of  the  plasmodium  and  the  presence  of  a  leucocytosis,  and 
quinine  does  not  arrest  the  chill  and  fever. 

(5)  Qalhtones. — The  chill  and  intermittent  pyrexia  sometimes 
associated  with  cholelithiasis  may  nsually  be  distinguished  from  ma- 
laria by  the  history,  tlio  characteriatic  hepatic  colic,  the  tender  and 
perhaps  palpable  gall  bladder,  the  frequent  jaundice,  and  the  absence 
of  the  Plasmodium. 

Differeutial  Diagnosis  of  Remittent  Fever  is  to  be  made 
from  typhoid  fever  (p,  7^5),  and  of  Pernicious  Malarial  Fever 
from  yellow  fever  (p.  7»!3).  The  algid  farm  of  pernicious  malaria 
may  resemble  Asiatic  cholera,  but  the  absence  of  an  epidemic,  the 
finding  of  the  plasmodinm,  and  finally,  in  suspected  eases,  the  non- 
discovery  of  the  comma  bacillus  in  the  stools,  will  exotudc  the  latter. 

IV.  PROON08I8  OP  Malarial  Fever, — In  intermittent  fever,  al- 
ways favourable  with  proper  treatment;  in  remittent  fever,  usually 
favourable  with  proper  treatment,  hut  death  may  occur  in  very  severe 
cases  from  exhaustion,  or  heematurin,  anuria,  and  uraemia ;  in  per- 
nicious malarial  fever  the  mortality  runs  from  20  to  25  per  cent. 
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XXV.     RHEUMATIC    FEVER 

Symptoms. — (1)  Acute  Rheumatic  Fever.— There  are  wide  varia- 
tions ill  tho  iiitt'Dsitv  of  the  Bymptoms.  The  attack  may  be  preceded 
by  maliiise,  indefinite  joint  pains,  and  sore  throat,  especially  tonsilli- 
tis, lu  the  majority  of  cases  the  onset  is  sudden,  with  slight  chilli- 
ness, rapid  rise  in  temperature  (rarely  over  103°),  and  coincident 
joint  symptoms.  The  affected  articulations,  usually  the  wrists,  elbows,  i 
ankles,  or  kuees,  become  swollen,  hot,  reddened,  tender,  and  excesa- 
ively  painful  upon  movement.  Generally  2  or  more  joints  are  in- 
volved, the  inflammation  leaving  one  and  simultaneously  appearing 
in  another.  Rarely  one  joint  alone  is  affected.  No  joint  is  exempt  in 
severe  cases,  but  ordinarily  the  vertebral,  ateruo-clavlcular,  aud  pha- 
langeal articulations  escape.  The  swelling  affects  mainly  the  peri- 
articular tissues,  and  there  is  rarely  evidence  of  much  fluid  in  the 
joint.  The  muscles  in  severe  cases  may  be  tender  and  rigid,  and  the 
tendinous  sheaths  of  the  wrists  and  ankles  may  be  involved  and 
cause  considerable  swelling.  Profuse  sweats,  at  first  acid,  are  char- 
acteristic ;  the  urine  is  scanty,  loaded  with  urates,  and  may  contain 
albumin ;  the  bowels  are  constipated,  and  the  tongue  is  heavily 
furred.  Sudamina  and  a  rf<l  miliary  eruption  arc  of  frequent  occur- 
rence. Anaemia  develops  very  rapidly,  and  there  is  a  marked  knicocy- 
tosis.  The  fever  is  very  irregular,  rising  and  falling  in  correspond- 
ence with  the  severity  and  extent  of  the  joint  inflammations.  Free 
Bweating  lowers  the  temperature. 

The  duration  of  the  disease  varies  from  a  few  days  to  6  or  8 
weeks.  In  the  protracted  cases  short  periods  of  improvement  alter- 
nate with  relapsoa. 

{2)  Subacute  Rheumatism. — This  resembles  the  acute  form,  except 
that  all  tho  symptoms  are  of  a  milder  character;  the  fever  does  not 
exceed  101°,  the  joint  inflammations  are  lesss  intense,  and  not  bo 
many  articulations  are  involved.  The  subacute  cases  are  often  pro- 
tracted for  weeks  or  months,  and  may  ultimately  merge  into  a  chronic 
type  of  the  disease. 

Complications  and  Sequel09. — The  most  common  and  impor- 
tant complication  ia  an  endocarditis  (rarely  of  the  ulcerative  form), 
the  frequency  of  which  is  variously  estimated  at  from  25  to  40  per 
cent,  or  even  more,  of  all  cases.  The  liability  increases  in  propor- 
tion to  the  number  of  attacks.  The  valve  most  fro(|Ut'ntly  affected 
is  the  mitral,  and  the  importance  and  seriousness  of  this  complica- 
tion depends  upon  the  progressive  sclerotic  and  deforming  changea 
of  the  valve  segments  which  it  Initiates.  Pericarditis,  fibrinons, 
serofibrinous,  or  purulent  (in  children),  sometimes  attended  by  de- 
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Urium,  may  occur,  so  also  may  myocarditis.  Other  complioationa  are 
pnenmonia,  pleurisy  ;  hyperpyrexia  (100°  to  110°),  with  or  without  de- 
lirium, and  attended  by  groat  prostration,  rapid  and  feohle  pulse,  and 
final  stupor;  cerehral  complications — c.  ij^.,  delirium  with  or  without 
hyperpyrexia  or  pericarditis,  convulsions  (not  common),  coma  (urae- 
mic,  hyperpyrexia!,  toxjemic),  chorea,  and  very  rarely  meningitis. 
Small  firm,  painless,  and  rapidly  developing  suhcutaneous  nodules, 
attached  to  the  tendona  and  fasciae,  especially  of  the  fingers,  wrists, 
back  of  elbow,  patellae,  and  malleoli,  are  sometimes  found  in  tho 
course  of  the  diaeaae  or  during  convalescence.  They  may  last  for 
weeks  or  months.  Urticaria,  purpura,  erythema  nodosum,  and  ex- 
tensive erchynioscs  may  be  present. 

Differential  Diagnosis. — The  cardinal  symptoms  of  rheu- 
matic fever  are  the  sudden  onset  of  a  polyarthritis,  flitting  from 
joint  to  joint,  with  fever  and  sweats,  and  the  rapid  occurrence  of 
anaemia.  Ordinarily  the  diagnosis  is  readily  made,  but  in  some  in- 
stances the  following  affections  require  to  be  differentiated.  (See 
algo  page  101.  In  children  the  arthritic  fiymptoms  may  be  very  slight, 
while  endocarditis,  which  is  common,  may  in  consequence  of  the  light- 
ness of  the  other  symptoms  be  overlooked;  and  paroxysmal  pain, 
without  tenderness,  in  the  upper  abdomen  is  frequent. 

(1)  PyiBmia  with  Suppurative  Arthritis. — The  irregular  chills 
and  fever,  the  greater  prostration,  the  slight  jaundice,  the  fact  that 
the  joint  symptoms  do  not  shift  from  one  articulation  to  another, 
and  that  the  joint  as  a  rale  proceeds  to  suppuration,  together  with 
tho  finding  of  a  purulent  focus,  are  in  favour  of  p3'i»niia.  The  ncute 
arlbriiif!  of  nursing  infants  (usually  pyemic,  or  due  to  gonorrhoeal 
ophthalmia  or  vaginitis)  ia  generally  limited  to  one  joint  (knee  or 
hip),  and  rapidly  passes  to  suppuration.  Acute  osfeomt/ditis  is  usu- 
ally located  in  the  epiphysis  of  the  bone  rather  than  in  the  joint, 
and  the  greater  severity  of  both  local  and  constitutional  symptoms 
will  aid  in  separating  it  from  rheumatism. 

(2)  GoHorrho'a!  Rfteuintitisin  (Artkritis). — This  is  frequently  mon- 
articular (often  involving  the  knee)  from  the  beginning,  the  consti- 
tutional symptoms  are  generally  not  pronounced  in  compari-son  with 
the  local  signs,  it  is  very  intractable,  and  there  is  a  history  of  an 
immediately  preneding  gonorrhoea. 

(3)  Gout. — In  typical  cases  of  this  disease  the  involvement  of  the 
great  toe  and  the  absence  of  decided  fever  and  sweats  will  differen- 
tiate it  from  rheumatism.  But  when,  as  is  not  uncommon,  several 
of  the  joints  are  affected,  it  may  be  very  difficult  to  make  a  positive 
diagnosis.  Gout  usually  occurs  later  in  life  than  rheumatic  fever, 
and  tophi  may  be  found. 
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Prognosis, — Favourable  with  regard  to  life,  but  a  certain  num- 
ber of  i-asi'.A  hei'ume  chronic,  anil  eridoc-urtlitis  often  hiya  the  founUa- 
tion  for  eubaequent  irremediable  valvular  disease. 

XXVL   LOBAR   PNEUMONIA 
In  a  very  large  proportion  of  cases  of  lobar  pneumonia  the  fh'pln- 
coccus  pneumonia  (or  lanceohitus)  is  present ;  in  a  small  number, 
other  organisms,  especially  the  streptococcus,  are  found. 

Sy-mptoms  and  Physical  Signs. — Typical  Cases. — In  a 
typical  case  the  onset  is  abrupt,  with  a  severe  and  often  prolonged 
chill,  followed  by  headache,  general  aching,  and  a  rapid  rise  of  tem- 
perature to  104°  or  105°.  Very  soon  a  short,  dry,  restrained,  and 
distressing  cough  sets  in,  with  a  sharp,  stabbing  pain  near  the  nipple 

or  in  the  axilla  of  the 
affected  side.  The  respi- 
rations become  rapid  (30 
to  *jt>  in  adults,  80  or  over 
in  infants),  with  an  expir- 
atory grunt,  and  the  alas 
of  the  nose  dilate  with 
each  inspiration.  The 
face  is  flushed,  and  there 
is  often  a  circumscribed 
redness  upon  the  cheek 
of  the  affected  side.  The 
expectoration  becomes 
rusty  or  blood-stained, 
and  is  excessively  thick 
and  tenacious.  The  pulse 
is  rapid  (100  to  120),  full, 
and  bounding,  and  the 
normal  pulse-respiration 
ratio  of  4  to  I  becomes 
3  to  1,  'i  to  1,  or  even  1 
to  1.  Herpes  labialis  is  more  frequent  in  pneumonia  than  in  any 
other  disease  (18  to  40  per  cent  of  all  cases).  The  tongue  is  furred, 
there  may  be  nausea  and  vomiting,  the  bowels  are  usually  consti- 
pated, and  tympanites  is  not  uncommon.  There  is  inmost  cases  a 
leucocytosis  (12,000  to  60,000).  The  urine  is  scanty,  high  coloured, 
and  often  contains  a  trace  of  albumin,  k  great  diminution  or  entire 
absence  of  the  chlorides  is  a  striking  feature.  The  feiftr  ha^nng 
risen  to  its  maximum,  usually  within  the  first  24  hoars,  continues 
high,  with  remissions,  until  the  5th  to  the  10th  day,  when  in  typical 
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cases  it  falls  in  a  few  hours  (5  to  12)  by  crisis  to  normal  or  below 
(97°  to  96°),  with  a  correspouding  drop  iu  the  pulse  and  respiration 
(Chart  .XXI). 

The  physical  signs  are  modified  by  the  stage  of  tiie  disease  (en- 
gorgement, red  hepatization,  gray  hepatization). 

(1)  Inspection. — Increased  (compensatory)  motion  of  the  unaf- 
fected side  may  be  observed,  and  confirmed  by  palpation  and  men- 
suration, after  the  disease  ia  well  established  ;  so  also  may  the  excess- 
ive action  of  the  accessory  muscles  of  respiration. 

(2)  Palpation. — After  consolidation  has  occurred,  nnless  the  bron- 
chial tubes  are  filled  with  tliick  secretion  or  fibrinous  exudate  (which 
may  perhaps  be  removed  by  cougliing)  or  pleural  effusion  ia  present, 
the  vocal  fremitus  over  the  affected  portion  of  the  lung  is  increased, 
and  a  friction  fremitus  also  may  be  felt. 

(3)  Percussion. — In  the  first  stage  the  note  may  be  somewliat 
high-pitched,  perhaps  hypcr-resonunt  (Skodaic  resonance),  and  a 
similar  note  may  be  elicited  from  healthy  lung  lying  above  an  area 
of  consolidation.  Wintrich's  change  of  sound  (p.  i'ATt)  may  be  found 
with  pneumonia  of  the  apex.  Under  similar  circumstances  the  note 
may  have  a  cracked-pot  quality.  If  the  consolidation  is  deep-seated 
the  resonance  may  simply  be  impaired.  Ordinarily  there  is  marked 
dulness  over  the  solidified  portion  of  the  lung. 

(4)  Auscultation. — In  the  early  stage  the  breath  sounds  are  often 
weak,  and  at  the  end  of  inspiration  the  crepitant  riile  may  be  heard. 
As  engorgement  merges  into  consolidation  the  breath  sounds  become 
broncho-vesicular,  and  finally  intensely  and  typically  bronchial.  If 
the  larger  bronchi  are  plugged,  bronchial  breathing  may  be  absent, 
sometimes  temporarily.  The  voice  sounds,  both  spoken  and  whis- 
pered, are  transmitted  with  great  distinctneBS,  bnt  this  also  may  be 
prevented  by  filling  of  the  bronchi. 

During  the  2d  stage  friction  sounds  are  often  heard,  but  no  rilles 
may  be  present.  During  the  3d  or  resolving  stage  small  moist  crepi- 
tations {rdh  redujr),  later  mixed  with  moist  rales  of  all  sizes,  become 
andible. 

Special  Symptoms  and  their  Variations.  —  (l)  The 
patient  often  lies  on  the  affected  side.  Ortliopuiea  is  not  very 
frequent. 

(2)  The/et-er  may  be  very  slight  or  entirely  absent  in  old  persons 
and  chronic  alcoholics.  I  have  seen  cases  of  intense  pneumonic 
infection  with  a  temperature  not  exceeding  100°.  In  a  few  cases  the 
crisis  occurs  on  the  3d  day.  The  termination  may  be  by  lysis,  espe- 
cially ill  children ;  and  in  delayed  resolution  the  febrile  movement 
may  last  for  weeks.     A  pseudo-crisis  2  or  3  days  previous  to  tlie  final 
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fall  is  uot  iiueommon.     A  rise  just  before  and  just  after  the  tru6 
criBts  (precritical  and  post-critical)  is  occasionally  seen. 

(3)  Cout/h  and  expectoratuni  are  not  seldom  absent  or  very  slight 
in  infants,  old  people,  topers,  and  those  already  ill  with  some  acute 
infectious,  or  seriouB  chronic,  illnesB.  If  violent  cough  persists  after 
the  crisis,  a  pleural  effusion  is  to  be  suspected.  The  sputum  may  be 
bright-red,  rusty,  brigiit  yellow,  or,  in  adynamic  and  typhoid  cases,  of 
a  dark-brown  colour  (prune-juice).  It  is  always  very  glutinous  and 
clinging.     Haemoptysis  is  an  uncommon  early  event. 

(4)  Pain  is  absent  if  the  pleura  is  not  involved,  as  in  pneumonia 
affecting  only  the  centre  of  the  lung,  and  is  absent  or  slight  in  apical 
consolidation.  In  children  the  pain  is  almost  always  referred  to  the 
abdomen.  Abdominal  and  epigastric  pain  is  uot  rare  in  adults,  often 
exceptionally  severe,  and  is  generally  due  to  involvement  of  tlie  dia- 
phragmatic pleura  in  pneumonia  of  the  lower  lobes. 

(5)  Tifinjmnite^  is  not  uncommon,  and  may  be  so  excessive,  in 
coujimction  with  abdominal  pain,  as  to  suggest  peritonitis  or  appen- 
dicitis.    The  spleen  is  generally  swollen,  occasionally  also  the  liver. 

(6)  Thfi pulse  in  severe  cases  may  be  dicrotic ;  or  small  and  rapid; 
or  full  but  soft  ("gaseous"),  and  followed  by  serious  cardiac  weak- 
ness. Because  of  the  obstruction  to  the  pulmonary  circulation  the 
right  heart  may  have  an  excessive  amount  of  work  thrown  upon  it, 
and  the  character  of  the  puLse  is  no  indication  of  the  manner  in 
which  the  right  ventricle  is  standing  the  strain.  A  better  criterion 
is  the  character  of  the  pulmonary  second  sound.  If  this  is  accentu* 
ated  the  lesser  circulation  is  being  maintained ;  a  disappearance  or 
weakening  of  this  sound  is  Bigiiifieant  of  right  heart  weakness  and 
dilatation.  An  absent  leucocytosis,  if  persistent,  is  a  bad  prognostic 
omen,  except  in  very  mild  cases. 

(7)  Symptoms  referable  to  the  nervous  system  are  common.  In 
children  convulsions  frequently  initiate  the  disease;  and,  also  tiau- 
ally  in  children,  the  symptoms  may  closely  reaemhle  those  of  menin- 
gitis and  the  pneumonia  be  undiacovererl.  Delirium  occurs  in  the 
adynamic  cases  and  may  be  active  or  maniacal,  especially  in  drunk- 
ards.    Deafness,  not  dependent  on  otitis,  is  not  infrequent. 

Clinical  Varieties  of  Pneumonia.— The  variations  which  are 
of  more  or  less  clinical  importance  depend  in  part  upon  the  location 
and  extent  of  the  pulmonary  lesions,  but  mainly  ujion  differences  in 
the  virulence  of  the  infective  agent  and  the  resisting  power  of  the 
individual. 

(1)  Pneumacoceus  Tox(pmia  (ar  Septic<P>nia). — Under  this  heading 
are  embraced  the  cases  which  have  been  called  adynamic,  low,  or 
typhoid  pneumonia.     The  clinical  picture  is  that  of  a  more  or  less 
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profound  and  sudden  blood-poiaoning,  with  symptoma  indicating  the 
involvement  of  the  nervons  mechanisms  which  preside  over  the  most 
important  functions  of  the  organism.  The  physical  signs  are  often 
well  marked,  but  may  be  slight.  There  is  delirium  or  stupor,  early 
severe  prostration  and  cyanosis,  and  often  slight  jaundice.  The 
tongae  is  dry  and  brown,  the  pulse  and  respiration  are  usually  rapid, 
the  expectoration  prune-juice  or  very  bloody,  the  fever  may  or  may 
not  be  high,  and  subsultus  and  carphologia  may  he  present.  The 
pleen  is  often  palpable,  and  nausea,  vomiting,  tympanites,  and  occa- 
jonally  diarrhtjea  may  be  present.  This  form  of  the  disease  may  be 
a  mixed  infection  (pneumococcus  plus  streptococcus).  It  occurs 
esiwcially  in  drunkards  and  persons  debilitated  from  previous  dis- 
ease. Rare  cases  are  those  in  which  the  toxaemia  is  so  sudden  and 
overwhelruing  that  death  may  occur  in  from  24  to  48  hours. 

(2)  Latent  Pfieumtmia. — The  characteristic  symptoms  are  hidden 
— indeed,  may  bo  altogether  absent.  The  pulse  is  weak,  not  neces- 
sarily rapid,  and  the  pulse-respiration  ratio  may  deviate  little,  if  at 
all,  from  the  normal.  Cough  and  expectoration  may  be  absent. 
There  may  be  delirium.  In  spite  of  the  paucity  of  symptoms  there 
are  some  points  which  will  lead  to  an  exploration  of  the  chest: 
1.  Old  age  or  chronic  alcoholism.  2.  A  curious  and  at  first  inexpli- 
cable muscular  weakness.  3.  Patient  inspection  discloses  a  trifling 
amount  of  dyspnoea,  manifested  by  an  abnormal  increase  of  respi- 
ration after  moderate  exertion  such  as  turning  in  bed,  or  slight 
breathlessness  in  talking.  4.  A  trace  of  cyanosis  in  the  lips  and 
finger  nails. 

(3)  Aborlive  {or  Larval)  Form. — Cases  of  pneumonia  are  encoun- 
tered whose  duration  is  so  short  that  they  deserve  the  term  abortive. 
These  are  scon  particularly  in  children,  although  they  occur  not  infre- 
quentlv  during  epidemics  of  pneumonia  in  military  camps,  hospitals, 
and  jails.  They  differ  from  the  ordinary  form  of  pneumonia  only  in 
duration  and  rapidity  of  convalescence.  In  the  shortest  personal 
case  there  was  unmistakable  consolidation  within  12  hours  after  its 
onset,  and  defervescence  took  place  at  the  end  of  48  hours  (Chart  I, 
page  7).     The  termination  is  by  a  rapid  crisis. 

(4)  OUfrudire  Form.— "This  term  waa  popularized  by  A.  H,  Smith. 
It  is  applied  to  cases  in  which  there  is  great  obstruction  to  the  pas- 
sage  of  blood  through  the  lungs,  arising  from  the  extent  of  tlie  con- 
solidation or  from  the  existence  of  intense  pulmonary  congestion, 
with  more  or  less  oedema.  TTnusual  strain  is  thus  put  upon  the 
right  ventricle,  which  is  unable  to  propel  the  blood  with  normal 
velocity  through  tho  pulmonary  circulation.  The  right  auricle  and 
ventricle  are  overdistended,  while  the  aorta  and  its  branches  are 
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nnderfilled.  The  snperficial  reins  are  also  empty,  haring  paased  the 
major  portion  of  their  contents  into  the  large  venous  trunks. 

A  certain  amount  of  pulmonary  obstruction  is  an  element  in 
every  case  of  pneumonia,  but  in  this  form  it  is  a  predominant  factor. 
The  amount  of  obstruction  is  measured  in  great  part  by  the  pul- 
monary second  sound.  If  the  obstruction  is  marked  and  the  power 
of  the  right  ventricular  systole  is  adequate,  the  pulmonary  arterial 
tension  will  be  increased  and  the  closure  sound  of  the  pahnonary 
valve  loud  and  accentuated.  It  is  further  obvious  that  this  accen- 
tuation of  the  pulmonary  second  sound  will  cease  under  two  condi- 
tions, viz.,  lessening  of  the  pulmonary  obstruction,  or  decrease  in 
the  power  of  the  right  heart.  Whether  it  is  due  to  the  former  or 
the  latter  cause  must  be  determined  by  the  general  condition  of  the 
patient,  and  the  evidence  of  lessened  or  increased  rapidity  and  ease 
of  breathing. 

Extensive  involvement  of  lung  tissue,  some  dnlness  and  numerous 
r&les  over  the  uninvaded  portion  of  the  lungs,  marked  cyanosis,  rapid 
and  embarrassed  breathing,  together  with  a  pulmonary  second  sound 
at  first  accentuated,  later  becoming  extinct,  with  progressive  increase 
of  the  unfavourable  symptoms,  constitute  the  clinical  picture  of  the 
obstructive  form  of  pneumonia. 

(5)  With  Nervous  Symptoms  Predominating. — This  form  of  pneu- 
monia, simulating  meningitis,  occurs  mainly  in  children,  and  at  one 
time  was  thought  to  be  associated  especially  with  pneumonia  of  the 
apex.  It  sets  in  with  headache,  high  fever,  delirium,  convulsions, 
tremor  of  the  muscles,  and  perhaps  cervical  retraction.  The  chest 
symptoms  may  be  so  overshadowed  by  the  meningeal,  that  it  is  an 
excellent  rule  to  consider  head  symptoms  in  a  child  as  demanding 
an  examination  of  the  chest.  The  possible  existence  of  true  menin- 
geal inflammation  as  a  not  uncommon  complication  requires  some 
reservations,  but  it  occurs  at  the  height,  or  toward  the  close,  of 
pneumonia,  whereas  the  pseudo-meningitis  initiates  the  disease. 

Pneumonia  occurring  in  chronic  alcoholics  may  at  first  glance  be 
quite  unsuspected,  the  symptom  group  being  that  of  delirium  tre- 
mens. An  increased  pulse,  respiration,  and  temperature  wUl  usually 
prevent  misinterpretation,  although  in  a  considerable  proportion  of 
cases  there  is  no  pain,  cough,  or  sputum,  and  the  respiration  rate 
may  be  normal. 

(6)  With  Gastro-intestinal  Symptoms. — In  children,  vomiting  and 
diarrhcBa  may  be  so  marked  and  persistent  as  to  divert  attention 
from  the  chest.     This  rarely  happens  with  adults 

(7)  With  Marked  Peritoneal  or  Abdominal  Symptoms. — In  some 
cases  there  are  violent  abdominal  pain  with  constipation  and  great 
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meteorism,  simulating  intestinal  obstruction ;  or  vomiting,  abdominal 
tenderacs8,  marked  tympanites,  and  rigidity  of  the  abdominal  mus- 
cles— sjTDptoms  identical  with  those  of  peritonitis. 

An  involvement  of  the  diaphragmatic  pleura  will  account  for 
the  pain.  This  pain  may  be  felt  in  the  hypochondriac,  umbilical, 
and  lumbar  regions.  It  may  also  in  part  explain  the  rigidity  of  the 
abdominal  muscles,  the  latter  contracting  to  limit  the  moveineuts  of 
the  diaphragm.  It  is  somewhat  significant  that  the  pneumonia  in 
these  cases  almost  invariably  involves  the  lower  lobe  or  lobes.  It  is 
also  possible  that  there  may  be  an  actual  peritonitis  by  extension, 
although  this  is  a  rare  complifiation  in  pneumonia.  In  other  in- 
stances the  subsequent  course  of  the  disease  justifies  the  diagnosis  of 
a  pneumo-typhoid,  the  pulmoniiry  inflammation,  as  an  initial  event, 
coexisting  with  unusually  violent  abdominal  symptoms. 

(8)  }yi(h  Delayed  Appearance  of  Physical  Signs. — These  are  ex- 
tremely perplexing  cases  when  encountered,  unless  the  rusty  spu- 
tum is  present,  and  are  not  very  rare.  The  physical  signs  may 
not  be  manifest  until  the  5th  day,  or  even  until  the  Sth  day,  of  the 
rational  symptoms.  The  old  explanation  is  doubtless  correct,  viz., 
that  the  consolidation  begins  centrally  and  spreads  slowly  to  the 
periphery. 

(9)  Secondary  or  Intercurrent  Pneumonia. — The  pneumonia  which 
occurs  during  the  course  of  certain  acute  infections  may  he  latent. 
The  rc'ripiratiou  rate  may  be  only  slightly  increased,  cough  absent, 
and  the  physical  signs  of  consolidation  often  lacking,  The  percus- 
sion note,  usually  over  one  of  the  bases,  may  be  slightly  dulled,  the 
breath  sounds  feeble  and  accompanied  by  a  few  moist  or  L-rackliug 
rAles.  This  form  of  pneumonia  occurs  most  frequently  in  typhoid 
fever,  typhus  fever,  diphtheria,  influenza,  and  the  bubonic  plague. 

(10)  TrrmitMl  Pneumonia. — Patients  who  are  very  ill  and  soon 
to  die  of  some  chronic  disease,  especially  diabetes,  chronic  nepliritis, 
arteriosclerosis,  cardiac  disease,  or  pulmonary  tuberculosis,  may  have 
a  pneumonia  which  is  practically  latent  and  is  usually  discovered 
post  mortem.  The  respirations  may  be  a  little  more  rapid  than 
normal  and  the  temperature  slightly  raised. 

(11)  Pneumonia  as  Afodifrd  by  Age.— In  the  old  the  disease  is 
often  latent,  without  chill,  and  with  slight  cough  or  expectoration. 
The  general  prostration  is  notable,  while  tlie  physical  signs  arc 
obscure  and  indefinite. 

In  infants  and  young  children  the  cerebral  symptoms  are  often 
prominent;  an  initial  convulsion  is  not  uncommon,  and  may  be  fol- 
lowed by  stupor  or  eorna.  Pneumonia  of  the  apex  is  more  frequent 
than  in  adults,  and  rusty  sputum  is  seldom  seen. 
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(12)  Post-operative  and  Ether  Pneumonia. — The  nuijority  of  cases 
of  pntnimonia  following  etherization  or  operation  are  brnncho-pneu- 
monic  and  not  lobar.  When  the  lohiir  form  ofcurs  it  does  not  differ 
in  any  respect  from  the  cases  met  with  in  niedit-al  jsractice.  In  a 
number  of  instances  seen  by  request  in  the  surgical  wards,  the  pneu- 
mococrus  was  always  found  in  the  sputum. 

(13)  iVtreplwoccits  PrieinnoHia. — This  form  of  pneumonia  is  said 
(De.v.vt)  to  be  characterized  by  special  involvement  of  the  upper  lobe, 
a  tendency  for  the  infliimmation  to  wander,  a  protracted  and  irregu- 
lar fever  with  long-delayed  resolution,  and  is  finally  determined  by 
finding  streptococci  in  the  sputum. 

(14)  Epitlemic  Pnetaironia. — Pnonnionia  may  assume  the  propor- 
tions of  an  epidemic.  The  mortality  is  greater,  and  each  outbreak 
may  be  characterized  by  a  predominance  of  some  one  of  the  special 
types  which  have  been  described  (cerebral,  septicsemic,  etc.). 

(15)  Variitiiohs  in  Localization. — The  lower  lobe  of  the  right  lung 
is  the  most  frequent  seat  of  the  disease,  and  when  the  pneumonia  ia 
double,  both  lower  lobes  are  those  usually  involved.  Pneumonia  of 
the  apex  is  most  common  in  chihlren.  Wandering,  creeping,  or 
migratoyy  pneumonia  is  a  variety  in  wliich  there  is  a  steady  advance 
of  consolidation  from  lobe  to  lobe.  It  can  be  readily  followed  by  the 
resulting  physical  signs  and  recurring  elevation  of  pulse,  respiration, 
and  temperature,  and  is  apt  to  be  protracted.  Mnsnive  pneumonia, 
in  which  not  only  the  air  cells  but  the  bronchi  of  one  or  more  lobes 
are  filled  with  exudate,  is  a  rare  variety.  Because  of  the  filling  of 
the  bronchi  the  physical  signs  are  almost  exactly  those  of  pleurisy 
with  ellusion.  Central  pneumonia  is  not  uncommon.  The  consoli- 
dation begins  in  the  centre  of  a  lobe,  or  at  the  root  of  the  lung.  The 
rational  symptoms  of  pneumonia  may  bo  present  for  several  days 
before  the  physical  signs  are  rendered  distinctive  by  the  advance  of 
the  consolidation  to  the  surface.  See  also  (8)  preceding.  Indeed, 
resolution  may  take  place  without  the  development  of  more  than 
barely  satisfactory  signs. 

Here  may  bo  included  cases  of  which  I  have  seen  several  exam- 
ples— limited  or  inromphie  hepatization.  The  main  poifits  of  these 
cases  are  :  a  moderately  sudden  onset,  with  chilliness  but  no  marked 
chill,  slight  cough,  slight  non-localized  pain  in  chest,  pulse-respira- 
tion ratio  of  3:5,  temperature  fluctuating  irregularly  between  100.5* 
and  lOi^.S",  duration  3  to  4  weeks,  A  cursory  examination  of  the  chest 
is  usually  negative,  but  if  a  minute  search  is  made,  a  single  strip  or 
patch  of  dulnesa  and  broncliial  breathing  will  be  found,  usually  in 
the  right  axillary  region,  corresponding  to  the  adjacent  borders  of  the 
middle  and  upper  lobes,  but  not  at  any  time  involving  the  entire  lobe. 
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(16)  Acute  Pulmotiary  Congestion. — This  may  be  seen  in  numeroua 
cases  of  epidemic  influenza,  especiallj  in  children.  Strictly  speaking 
it  does  not  belong  in  thia  classification,  because  intense  congestion 
is  the  first  and  last  of  the  process,  pneumonia  not  developing.  Clin- 
ically its  onset  is  sudden,  temperature  high,  pulse-respiration  ratio 
eminently  pneumonic.  There  is  no  perceptible  alteration  of  the 
percussion  note,  and  the  respiratory  murmur  is  normal  except  for  a 
\ery  moderate  harshness  over  both  sides  of  the  chest.  The  crepitant 
rale  is  occasionally  heard.  It  subsides  either  with  or  without  treat- 
ment in  \'i  to  24  hours.  It  is  very  apt  to  come  on  at  night,  and  to 
subside  by  morning.  There  may  be  a  recurrence  on  1  or  2  subse- 
quent nights.  As  this  condition  ia  uudistinguishable  from  the  first 
st^ge  of  pneumonia,  the  physician  frequently  receives  praise  to  which 
he  ig  not  entitled. 

Terminations,  Eelapses,  and  Recubrknces.— (1)  Ddai/ed 
HemlutioH. — It  is  well  known  that  in  many  cases  the  physical  signs 
of  consolidation  persist  for  a  varying  period,  even  for  2  or  3  weeks, 
with  norma!  or  nearly  normal  pulse,  respiration,  and  temperature. 
Such  cases  do  not  come  under  thia  heading.  The  delayed  resolution 
may  follow  an  apparently  typical  frank  pneumonia,  but  ia  more  com- 
monly a  sequel  to  the  septicaemic,  latent,  or  incomplete  forms.  It  is 
attended  by  a  remittent,  almost  suppurative,  temperature  curve;  not, 
however,  with  such  wide  excursions  as  may  attend  the  latter.  The 
pulse  and  respiration  remain  unduly  rapid,  8  or  10  weeks  elapsing 
before  resolution  is  complete. 

(2)  Abscess,  gangrene,  and  chronic  interstitial  pneumonia  are  rare 
terminations.  (3)  Recnrrences  are  common  ;  :]d  or  4th  attacks  are 
not  infrequent ;  and  cases  have  been  reported  in  which  the  recur- 
rences numbered  from  8  to  10  or  niore.  (4)  Hfhipsct  are  rare,  and 
the  cases  in  which,  after  the  temperature  has  been  normal  for  1  or 
2  days,  an  apparent  2d  attack  runs  its  course,  are  probably  instances 
of  an  irregular  delayed  resolution  (Osler). 

Complications. — (1)  Pleurisy  and  Empiferna. — Aside  front  the 
common  inflammation  of  that  portion  of  the  pleura  which  covers  the 
surface  of  a  consolidated  area,  there  are  ca.se8  in  which  the  pleurisy 
is  so  severe  and  extensive  that  it  rivals  or  surpasses  the  pneumonic 
element — pleuro-pneumouia.  The  effusion  may  be  large,  and  is 
nnusually  rich  in  fibrin.  Xot  infrequently  the  fluid  is  purulent, 
even  though  the  pneumonia  has  been  slight. 

As  pleurisy,  serous  or  purulent,  ia  by  no  moans  a  rare  sequel  of 
pneumonia,  and  is  not  seldom  overlooked,  the  possibility  of  its  occur- 
rence during  convalescence  should  be  borne  in  mind.  A  slight,  per- 
sistent, and  irregular  rise  of  temperature,  after  it  has  been  normal 
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for  several  days,  with  diilness,  absent  or  weak  respiration  and  voice 
sounds,  at  tlie  base,  without  rSles,  will  constitute  grounds  of  suspi- 
cion. A  persistent  leuoocytosis  is  important  and  suggestive.  Whether 
these  signs  are  due  to  thickening  of  the  pleura  or  to  effusion  may  be 
ascertained  by  puncture. 

(2)  Endornrditis. — The  ulcerative  or  malignant  form  of  endocar- 
ditis originates,  in  from  15  to  25  per  cent  of  cases,  from  a  pneumonia. 
It  affects  mainly  the  left  heart.  The  aymptoms  of  ulcerative  endo- 
carditis are  uncertain  and  sometimes  absent.  If  the  fever  is  irregu- 
lar and  prolonged,  and  chills,  fever,  and  sweats  occur,  it  is  suspi- 
cions ;  if  evidences  of  septic  embolism  become  manifest  and,  in  addi- 
tion, meningitis  occurs,  together  with  the  development  of  a  loud 
diastolic  nmrmur  not  prenouslj  present,  the  diagnosis  of  ulcerative 
endocarditis  is  quite  certain. 

(3)  Peritanh'tis. — This  is  not  so  frequent  as  endocarditis,  and 
occurs  particularly  in  the  double  or  left-side  pneumonia  of  children. 
It  is  usually  fibrinous,  sometimes  serous,  rarely  purulent.  I'rfficor- 
dial  pain,  increased  dyspnwa,  and  weak  ])ulse  may  declare  its  exist- 
ence. Tlie  physical  signs  of  pericardial  effusion  may  then  be  found, 
It  is  often  overlooked  or  latent. 

(4)  Meninffitu.— This  very  serious  and  fatal  complication  is  for- 
tunately rare,  and  when  found  is  often  associated  with  ulcerative 
endorarditis.  Its  existence  is  usually  not  recognised  if,  as  is  so 
often  the  case,  it  affects  the  convexity.  If  basilar,  intense  head- 
ache, marked  cervical  retraction,  delirium,  stupor,  and  coma  will 
announce  its  presence. 

(5)  Jaundice. — Toxsemic  icterus  is  very  common  in  some  epi- 
demics. 

(6)  Other  Complications. — These  are :  nephritis  (rare),  parotitis 
(occasional),  peritonitis  (rare),  otitis  media  in  children  (not  infre- 
quent), peri])heral  neuritis  (rare),  diphtheritic  colitis  with  diarrhoea 
(not  unconinion),  venous  thrombosis  in  protracted  cases  {occa.sional), 
embolism  of  the  femoral  or  other  large  artery  (rare),  and  cerebral 
embolism  with  aphasia  and  hemiplegia  (rare).  Pneumonia  may 
occur  in  a  malarial  subject,  or  malaria  be  manifest  during  the 
course  of  a  pneumonia.  The  existence  of  the  malaria  is  to  be 
decided  by  the  blood  examination.  Pneumonia  not  infrequently 
occurs  in  phthisical  subjects.  Rheumatic  fever  may  precede  an 
attack  of  pneumonia;  or  rheumatism  may  occur  during  an  attack, 
although  the  redness,  swelling,  and  pain  in  one  or  more  joints  which 
Bometimeii  occurs,  either  at  the  height  of  the  disease  or  after 
the  crisis,  may  proceed  to  suppumtion,  and  the  pneumococcus 
has  been  found  in  the  pua  from  the  diseased  joint.      The  articu- 
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lar  complicatiotia  are  often  accompanied  by  pleurisy  or  endocar* 
ditis. 

DiFFEKEXTiAL  DiAQXOSis. — As  a  rule  the  diagnosis  is  readily 
made.  Frank,  typical  cases  present  extremely  distinctive  and  unmis- 
takable symptoms.  It  may  be  overlooked  in  the  very  old  or  the 
very  young,  and  in  chronic  alcoholics;  so  also  with  secondary,  ter- 
minal, central,  or  incomplete  pneumonias. 

Certain  diseases  may  simulate  lobar  pneumonia,  or  the  latter  may 
simulate  other  diseases. 

Diseases  Simulating  Ijobar  Pneumonia. — (1)  Acute  Pul- 
monary Congestion. — This  may  simulate  a  beginning  pneumonia 
(page  783). 

(2)  Bt/poflatic  Congestion, — This  develops  in  long-continued 
fevers,  or  diseases  requiring  a  prolonged  dorsal  recumbent  posture 
and  attended  by  a  weak  heart.  There  is  slight  dulness  at  both 
bases,  with  ii  few  moist  crackling  niles  at  the  end  of  deep  inspira- 
tion, with  perhaps  some  harshness  of  the  breath  sounds.  It  can 
usually  be  distinguished  from  pneumonia  by  the  absence  of  rusty 
sputum  or  of  a  rise  in  temperature,  and  is  bilateral.  Similar  signs 
may,  however,  announce  a  secondary  or  terminal  double  pneumonia. 

(3)  Pulmonary  (Edema. — In  this  condition,  usually  in  connection 
with  nephritis  or  cardiac  valvular  disease,  there  is  sudden  dyspnoea, 
cough,  and  expectoration,  but  it  may  be  distinguished  from  pneu- 
monia by  the  absence  of  fever,  the  presence  of  weak  breath  sounds 
and  numerous  fine  and  coarse  moist  rdles  on  both  sides  of  the  chest, 
and  the  absence  of  marked  dulness  and  bronchial  respiration.  The 
sputum  in  tedema  is  fluid,  frothy,  and  not  rusty. 

(4)  Acute  Bronchitis. — In  children  this  may  simulate  pneumonia, 
but  there  is  no  chill  or  convulsion,  the  respiration  is  not  so  rapid 
nor  tlie  fever  so  high  as  in  pneumonia,  dry  and  moist  nilcs  are  heard 
over  both  chests,  and  there  is  no  dulness  or  bronchial  breathing. 

(5)  Pulmonary  Infarctions  {or  Apo/>lexy).— Those  occur  in  con- 
nection with  pyceuiic  or  local  septic  processes,  attended  by  throm- 
bosis ;  or  in  chronic  disease  of  the  heart.  There  is  more  or  less 
sudden  dyspnoea,  cough,  and  expectoration,  but  the  sputum  is  fluid 
and  often  very  bloody  (resembling  a  small  hasmoptysis)  rather  than 
teiuir-ioHs  and  rusty,  and  may  be  expectorated  once  or  twice  only. 
If  the  itifarct  is  large,  signs  of  a  circumscribed  consolidation,  usu- 
ally in  one  of  the  lower  lobes,  may  be  manifest,  but  there  is  lees 
fever  than  in  pneumonia.  If  the  embolus  causing  the  infarct  is 
septic,  a  true  localized  pneumonia  may  develop,  usually  terminating 
in  abscess  or  gangrene.  The  sputum  becomes  rusty,  and  on  exami- 
nation the  streptococcus,  or,  as  in  a  case  of  my  own,  the  staphylo 
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coccus  (from  an  ulcerative  cystitis)  intiy  be  found  by  cultural  testa, 
instead  of  the  pneumococcus. 

(f))  Hri/nclHi-jmennioiiia. — Tina  disease  is  usually  preceded  by 
bronchitis,  or  au  acute  infection  (e.  g.,  meaHles) ;  ilyspncea  and  cya- 
nosis are  well  marked  ;  the  sputum  is  thick,  and  streaked  with  blood 
nitlier  than  rusty ;  the  fever  is  irregular,  does  not  terminate  by  crisis, 
and  may  last  for  weeka.  The  physical  signs  are  those  of  a  diffuse 
bronchitis,  dry  and  moist  rales  over  both  chests ;  the  evidences  of 
consolidation  (dulness,  broneho-vesii-ular  or  bronchial  breathing)  are 
often  indefinite,  and  when  well  marked  are  usually  limited  to  a  ver- 
tical strip  on  each  side  of  the  spine,  whereas  in  lobar  pneumonia 
they  are  quite  aa  well,  and  indeed  often  more  distinctly,  perceived 
over  the  lateral  aspect  of  the  chest. 

(7)  Acute  Pneumonic  Phthisis. — The  onset,  symptoms,  and  phys- 
ical signs  of  this  disease  may  exactly  resemble  those  of  lobar  pneu- 
monia until  the  8th  or  10th  day,  when  the  fever  continues,  the  patient 
grows  worse  instead  of  better,  and  ultimately  the  signs  of  softening 
gradually  develop,  the  expectoration  becomes  muco-purulent  and 
greenish,  and  contains  tubercle  bacilli  and  elastic  tissue.  A  differen- 
tial diagnosis  is  impossible  until  sufficient  time  has  elapsed  for  the 
appearance  of  the  distinctive  symptoms.  The  evidences  of  this  dis- 
ease aa  contrasted  with  lobar  pneumonia  may  be  summarized  as  fol- 
lows :  Tuberculous  family  or  personal  history,  recurring  oliills  and 
Bweata  common,  fever  more  often  distinctly  nmittent,  more  rapid 
loBB  of  flesh,  herpes  labialis  not  present,  crisis  absent,  usually  affects 
one  apex  and  extends  downward  ;  ojiposite  apex  often  involved;  dis- 
ease con  tin  lies  with  unabati'd  severity  beyond  the  10th  ilay,  evidences 
of  softening  (gurgling  rfilea,  cavernous,  or  amphoric  breathing,  etc.) 
occur,  and  elastic  tissue  and  tubercle  bacilli  (numerous  examinations 
required)  appear  in  sputum,  which  is  abundant,  purulent,  and  green, 

(«)  Pneunw-lnphits, — See  pages  716  and  I'lb. 

(9)  Phurt»ij  with  Effusion. — Mistakes  rarely  occur  except  in 
children.  The  onset  of  pleurisy  is  not  so  sudden,  there  is  usually 
chilliness  rather  than  a  rigour,  the  fever  is  not  so  high  and  declinea 
by  slow  lysia,  the  cough  is  frequent  and  dry,  with  scanty  or  absent 
expectoration,  and  the  general  prostnition  is  comparatively  slight. 
Herpes  is  absent  or  rare.  The  physical  signs  differ  materially.  In 
pleurisy  the  affected  side  is  distended,  vocal  fremitus  is  absent  (not 
increased),  there  is  flatness,  with  a  marked  sense  of  resistance,  rather 
than  dulnesa,  and  the  line  of  flatness  may  change  position  as  the  pa- 
tient moves.  Auscultation  shows  absent  or  diminished  voice  sounds 
or  egophony  ;  absent  or  diminished  respiratory  murmur,  or  distant 
bronchial  breathing,  and  usually  an  absence  of  rales.     There  is  evi- 
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dence  of  displacement  of  the  heart  or  the  liver.  Finally,  punctnre 
will  afford  positive  proof  of  the  presence  of  fluid. 

Diseases  Simulated  by  Lobar  Pneumonia.— (1)  Gastro- 
intestinal Disturbance. — A  routine  examination  of  the  chest  in  chil- 
dren will  do  away  with  any  mistake  of  this  kind. 

(2)  Delirium  Tremens. — Make  a  routine  examination  of  the  chest. 

(3J  Meningitis, —  Usually  as  in  (IJ  preceding.  If,  however,  the 
pneumonia  is  complicated  by  meningitis,  the  symptoms  of  the  latter 
usually  occur  at  the  height,  or  toward  the  end,  of  the  disease,  whereas 
the  simulated  meningeal  symptoms  are  present  from  the  onset.  In 
true  meningitis  the  presence  of  marked  cerTical  retraction,  Kemig's 
sign  (page  300),  exaggerated  reflexes,  hypersesthesia,  strabismus,  paral- 
ysis and  other  pressure  signs,  and  perhaps  lumbar  puncture  will 
serve  to  determine  its  existence. 

(4)  Cerebrospinal  Fever. — See  page  737. 

(5)  Ttjphoid  Fever. — In  pneumonia  with  rapid  supervention  of 
the  symptoms  of  the  typhoid  status,  a  differential  diagnosis  may  be 
quite  impossible  if  the  case  is  not  seen  from  tlie  outset,  unless  the  rose 
spots  appear,  or  a  positive  Widal  reaction  is  obtained. 

Pro(;nosi8  of  Lobar  Pneumonia. — The  disease  is  very  fatal  in 
drunkards,  and  in  people  of  GO  years  or  over  (GO  to  80  per  cent). 
The  younger  the  patient  (except  in  infants  under  1  year)  the  better 
the  prognosis.  Meningitis  as  a  complication  is  always  fatal ;  endocar- 
ditis adds  much  to  the  gravity.  Toxaemic  or  sopticiemic  ("  typhoid  ") 
symptoms  are  especially  unfavourable,  so  also  are  hyperpyrexia  (105* 
or  over),  great  dyspnma,  marked  cyanosis,  rapid  spread  of  consolida- 
tion from  one  lolie  to  another,  or  involvement  of  both  lungs,  and 
steadily  increasing  rapidity  and  weakness  of  the  heart  with  pulmo- 
nary oedema. 

XXVII.    TUBERCULOSIS 

I.  Acute  General  (DissEMiN.vTEt*)  Tuberculosis 

Acute  miliary  tuberculosis  results  in  many  cases  from  the  rupture 
into  a  vein  of  a  tuberculous  nodule,  after  which  the  bacilli  are  carried 
by  the  blood  stream  to  various  organs  of  the  body.  Whatever  its 
origin,  the  condition  is  usually  at  first  an  acute  generalized  infection, 
and  may  so  remain ;  bnt  later  in  its  course  the  infection  may  be  pro- 
domiuantly  localized  either  in  the  meninges  (most  common)  or  the 
lungs;  or  it  may  be  thns  localized  from  the  onset.  Three  varieties 
are  recognised,  aa  follows  : 

Qeoeral  or  Typhoid  Form. — (1)  Sr/mptoma.— The  general 
symptoms  are  those  of  an  infectious  disease  without  localizing  symp- 
toms, closely  resembling  typhoid  fever.     Malaise,  weakness,  chilliness, 
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and  fever,  aometimes  occurring  rather  abruptly,  initiate  the  disease. 
Epistaxis  is  uiiLouunon.  The  fever  is  irregular,  and  is  often  the 
first  notable  symjvtom.  It  rises  in  the  evening  (often  to  103°  or  104°) 
with  decided  morning  remissions,  or  it  may  be  of  the  inverse  type; 
occasionally  the  temperature  may  be  nearly  normal  for  several  days, 
and  rise  again ;  in  exceptional  cases  it  may  be  normal  or  subnormal. 
As  the  disease  advances  the  pulse  becomes  rapid  and  feeble  (rarely 
dicrotic),  the  face  is  flushed,  the  tongue  dry  (inil  brown.  Moderate 
bronchitis  and  somewhat  hurried  respiration  are  common.  There  are 
prostration,  mental  dtilncss,  mild  delirium  or  stupor,  and,  occasion- 
ally, diarrhcBa.  The  spleen  is  somewhat  enlarged  ;  the  urine  is  scanty, 
high  coloured,  often  with  a  trace  of  albumin,  and  the  diazo-reaction 
may  be  present;  a  reddish  eruption,  or  toward  the  end  petochiaj, 
may  appear.    There  may  be  a  moderate  leucocytosis.    Jaundice  is  rare. 

(2)  Differential  Diagmms. — Acute  general  miliary  tuberculosis 
so  closely  simulates  typhoid  fever  that  the  most  acute  diagnostician 
may  be  at  a  loss  to  decide  which  is  present  until  the  lapse  of  time 
permits  tlie  finding  of  some  distinctive  symptoms.  The  differential 
points  are  given  elsewhere.     (See  page  7^6.) 

Acute  Tuberculous  Meningitis.— This  may  occur  as  a  local- 
ization of  a  general  uiiliary  tuberculosis,  or  the  meningeal  symptoms 
may  be  so  pronounced  that  it  should  be  classed  as  a  meningitis  rather 
than  a  general  infection. 

(1)  Sijiiipliimsi. — The  onset  may  be  abrupt.  More  commonly  after 
an  illness  (measles,  pertussis),  a  fall,  or  indefinite  failure  of  health, 
the  patient  (usually  a  child)  loses  appetite,  flesh,  and  strength,  and 
may  become  irritable  and  peevish.  In  a  week  or  so  the  initial  or 
irritative  stage  comes  on,  manifested  by  headache  (often  intense), 
nausea  and  vomiting,  chilliness,  and  fever.  If  the  onset  is  sudden, 
convulsions,  «»oma,  or  delirium  may  occur.  Light  and  noise  aggra- 
vate the  hcadiichc,  which  is  so  severe  that  the  child  cries  out  sud- 
denly (hydrocephiilic  cry)  or  screams  continuously.  The  pulse  is  at 
first  rapid,  becoming  slow  and  irregular;  the  respirations  are  usually 
unaltered.  Constipation  is  the  rule.  Sleep  is  restless, and  disturbed 
by  starting  or  waking  in  alarm;  muscular  twitchings  are  common; 
vertigo  and  cutaneous  hyperpesthesia  are  often  manifest ;  cervical  re- 
tniction  is  frequently  observed,  and  the  pupils  are  usually  contracted, 
riuriug  the  first  stage  the  fever  may  rise  to  102°  or  IDS'*.  Leucocy- 
tosis is  usually  present  throughout. 

The  symptoms  slowly  shift  into  those  of  the  paralytic  (or  pres- 
sure) stage.  The  child  becomes  dull  and  apatlietic.  and  is  delirious 
if  disturbed  ;  the  vomiting  may  persist,  but  more  commonly  lessens; 
the   bowels  are  obstinately  constipated,  and  the  abdomen  becomes 
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scaphoid.  The  pupils  are  unequal  or  dilated ;  the  respiration  gighing 
or  irregular ;  the  pulse  slow  and  iutermittent,  or  irregular.  The 
tache  ciribrale  can  be  produced.  Convulsions  are  not  infrequent, 
and  nystagmus,  strabismus,  ptosis,  or  optic  neuritis  (blindness)  may 
become  manifest,  and  doafness  nuiy  develop.  Cervical  retrartion  or 
spasm,  and  various  forms  of  paralysis  (hemiplegia,  monoplegia),  are 
common.  Gradually  a  typhoid  state  ensues,  with  dry  tongue,  diar- 
rhcBa.  rapid  pulse,  and  involuntai7  passage  of  urine  and  fseces. 
Cheyne-Stokes  respiration  is  not  uncommon.  The  eyes  are  partly 
ofMjn  and  the  eyeballs  roliud  upward.  The  tempeniture  varies,  rising 
and  declining  at  short  intervals.  In  some  cases  a  rise  to  lOS*"  or  107°, 
followed  by  a  Buddett  fall  to  normal  or  below,  lieralds  the  fatal  ending. 

The  duration  of  the  disease,  which  ia  probably  always  fatal,  varies 
from  2  to  4  weeks. 

(2)  Differential  Diagnosis. — To  distinguish  tuberculous  menin- 
gitis from  the  other  meningitides  may  be  difficult  unless  some  pre- 
existing tuberculous  focus  (lungs,  glands,  bones)  can  be  found,  or 
choroidal  tubercles  are  discovered  by  the  ophthalmoscope.  Lumbar 
lunctnre  may  afford  a  fluid  containing  tubercle  bacilli.  If  tlie  fluid 
obtained  ia  free  from  any  variety  of  niicro-organisni  it  also  arguea 
for  a  tuberculous  aflEection.  The  onset  in  the  tuberculous  form  is 
slower  and  the  fever  is  not  so  high  as  in  the  suppurative  variety, 
and  in  the  latter  there  is  a  marked  leucocytosis,  which  is  slight  or 
absent  in  the  former. 

Acute  Miliary  TuToerculoBis  of  the  Lungs.— (1)  Symp- 
toms. — When  the  general  infection  is  pre-eminently  loealized  in  the 
lungs  the  onset  may  be  sudden.  More  commonly,  to  the  symptoms 
of  the  general  infection  are  added  cough,  rapid  breathing  (even  to 
60  per  minute),  and  perhaps  plenriti*'  pain.  The  expectoration  ia 
muco-purulent,  and  may  be  rusty  or  streaked  with  blood.  Dyspnoea 
and  cyanosis  are  marked  and  much  more  severe  than  would  be  ex- 
pected from  the  physical  signs,  which  are  those  of  a  hronehitis  of 
the  smaller  tubes.  The  percussion  note  is  usually  normal  or  hyper- 
resonant,  especially  over  the  front  of  the  chest.  If  old  tuberculous 
foci  or  broncho-pneumonic  patches  are  present,  especially  in  fhildren, 
there  may  be  slight  duliiess  at  the  bases.  On  auscultation,  fine  or 
coarse,  dry  or  moi.st  rjilea  are  heard,  and  occasionally  fine,  soft  pleural 
frictions  or  rubbing  sounds.  The  respiration  may  be  either  weak  or 
bronchial  over  the  areas  of  localized  dulness,  if  such  be  present.  The 
spleen  is  swollen  in  the  very  acute  cases.  The  pulse  is  rapid  and 
weak.  The  fever  runs  from  102°  to  103°.  The  duration  of  the 
disease  varies,  according  to  its  intensity,  from  10  or  12  days  to  weeks 
or  months. 
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{■.')  Dinf)»ons, — Tlie  following  iirtiimRtiinocfi  point  to  the  tuber- 
culous nature  of  the  disease:  Dyspnu'a,  cyanosis,  and  diffuse  bron- 
chitis in  adults;  the  prost-ncp  of  tuherclos  in  the  clinroid  ;  thp  oc- 
currftice  of  meningeal  symptoms;  the  occai?ii:)n4il  finding  of  tubercle 
bacilli  in  the  sputum ;  a  history  of  cough,  or  tuberculous  disease 
of  glands,  hones,  or  lungs;  and  in  children  a  recent  attack  of  per- 
tussis or  niL'ttsles. 


II.  ArtTK  PrLMovART  Pnrnisis 

Two  varii'ticH  lire  rfcogniscd  : 

Pneumonic  Form. — i'linically  the  m/mp/omit  are  tliono  of  a 
prolonged  lobar  pneumonia.  It  may  follow  inspiration  of  an  h»mop- 
tyftis,  without  a  suspeeted  lesion.  The  duration  of  the  disease  varies 
from  2  to  6  weeks,  but  rarely  may  he  protracted  to  3  or  4  months. 
The  flifffirenfial  fh'nffiinsi^  is  from  lobar  pneunninia  (page  7S6). 

Broncho-pneumonic  Form. — (")  Symptoms.— Repeated  chills, 
rapid  pulse  and  respiration,  higli  and  irregular  fever,  and  perhaps 
hfemoptysis,  initiate  the  "  galloping  "  form  of  phthisis.  ?sight  sweats 
and  rapid  loss  of  flesh  and  strength  ensue.  A  niueo-puruleut  sputum, 
at  first  scanty,  later  profuse,  appears,  containing  elastic  tissue  and 
tubercle  bacilli.  The  phrfsitrd  si(/»s  are  at  first  indefinite,  or  are 
those  of  a  diffuse  bronchitis,  but,  shortly,  areas  of  slight  or  marked 
dulness,  with  harsh  broncho-vesicular  or  broncthial  respiration  and 
numerous  moist  and  crackling  rales  will  be  found,  usually  first  at 
the  apices.  These  signs  may  be  either  unilateral  or  bilateral,  more 
commonly  the  latter.  Subsequently  the  evidences  of  softening  and 
cavity  formation  supervene.  If  the  disease  is  very  acute  the  patient 
may  develop  ty])hoid  symptoms  and  die  in  3  weeks;  more  commonly 
the  duration  is  from  6  or  8  weeks  to  3  or  3  months;  occasionally  the 
acute  symptoms  subside  and  the  case  becomes  one  of  chronic  phthisis. 
The  fatal  broncho-pneumonia  following  measles  and  pertussis  is,  in 
the  majority  of  instances,  tnbercuknis,  and  an  example  of  this  form 
of  acute  phthisis. 

(b)  Differential  Diagnosis. — (1)  lironcho-pncumonia. — A  personal 
or  family  tuberculous  history,  progressive  emaciation,  the  finding  of 
tubercle  bacilli  in  the  sputum,  and  the  eventual  occurrence  of  signs 
of  softening  will  declare  for  ttrberculosis. 

(2)  Tijphnit!  Fevpr. — Ty]dioid  fever  with  extensive  bronchitis  may 
be  confused  with  this  form  of  phthisic,  but  the  presence  of  the  rose 
spots,  meteoriera,  and  positive  Widal  reaction,  with  absence  of  tuber- 
cle bacilli  in  the  sputum  or  of  signs  of  cavity  formation,  will  exclude 
phthisis. 
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III.  Chronic  Pulmonary  Phthisis 

The  onset  of  chronic  phthisis  is  gnkdual,  except  in  the  few  coses, 
previously  described,  of  general  miliary  tuberculosis  with  pulmonary 
localization,  or  acute  piiluiouary  phthisis,  which  become  protracted 
and  merge  into  the  chronic  form.  Owing  to  the  immense  thera- 
peutic value  of  an  early  diagnosis  it  is  best  to  describe  the  disease  as 
in  two  stages,  viz.,  initial  or  ineipietil,  and  (idraitced. 

Incipient  Phthisis. — (!)  Symptoms.— In  the  majority  of  cases 
there  is  a  gradually  increasing  sense  of  languor  or  weakness,  with 
some  loss  of  flesh  and  pallor  of  the  face,  unaccustomed  shortness  of 
breath  on  slight  exertion,  chilly  feelings,  loss  of  appetite,  perhaps 
some  pleuritic  pain,  and  digestive  disturbimce.  Then  sliglit  fever 
and  moderate  night  sweats  may  occur.  There  may  or  may  not  be 
slight  cougli  and  expectoration,  and  physical  examination  of  the 
chest  may  be  either  practically  tiegativc  or  reveal  signs  of  disease 
which  are  just  sufficiently  marked  to  be  recognisable. 

The  onset  and  manner  of  invasion  may  vary.  The  initial  symp- 
tom in  many  instances  is  an  fupi»oj>i;fKifi,  an  occurrence  which  should 
be  considered  indicative  of  tuberculosis  unless  subsequently  proved 
to  be  otherwise,  with  which  physical  signs  may  coexist  or,  perhaps, 
not  become  manifest  for  weeks  or  mouths  after.  Guntro-ivlestinal 
sympiomx,  such  as  epigastric  distress,  acidity,  eructations,  llatuleuce, 
or  vomiting,  may  be  so  prominent  as  to  overshadow  the  pulmonary 
disease.  The  gastric  disturbances  are  sometimes  associated  with 
atusmia  and  its  symptoms  in  the  young.  8uci>  cases  are  very  com- 
mon and  are  often  misdiagnosed.  A  regularly  inttrmittent  fever, 
with  chills  and  sweats,  is  not  uncommon,  and  frequently  leads  to  a 
mistaken  initial  diagnosis  of  malaria.  Plcuri^ij  with  elTusiuu,  or  a 
drif  I'lenrisy  at  one  apex,  occur  not  infrequently  aa  early  symptoms, 
followed  at  varying  intervals  by  evidence  of  pulmonary  involvement. 
Most  commoTiIy  brt/nr/nfiti,  following  e.iposure,  and  occurriug  in  per- 
sons who  have  catarrh  of  the  nasopharynx  or  who  have  suffered 
from  repeated  colds,  initiates  the  disease.  The  cough  continues  and 
the  physical  signs  of  a  localized  bronchitis  at  one  apex  are  found. 
In  some  instances  the  i»resence  of  tnhercuhvs  It/niph  (/lands  antedates 
the  pulmonary  disease,  wiiich  is  often  latent.  In  other  cases  the 
earliest  symptoms  relate  to  the  larynx.  Finally,  the  disease  may  be 
latent  and  progress  even  to  cavity  formation  before  the  occurrence 
of  symptoms  (perhaps  luemoptysi-s)  sufficiently  marked  to  attract 
attention  ;  or  it  may  be  quite  overshadowed  by  the  presence  of  grave 
disease  elsewhere. 
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(2)  Physical  Signs. — The  physical  eigus  of  tlie  incipient  stage 
may  be  ut  first  negative  or  very  imlffitiite,  but  sooner  or  later  become 
plainly  manifest.  Inspection  may  show  the  phthisical  chest,  with 
deficient  expaneton,  either  general  or  limited  to  one  apex.  There 
may  be  impaired  resonance  or  slight  dulness  over  an  apex,  more 
commonly  the  right.  Auscultation  over  this  apex  shows  the  presence 
of  fine,  moist,  crackling  rules  at  the  end  of  inspiratiou.  The  breath 
sounds  are  frequently  interrupted  or  cogwheel,  and  feeble,  or  harsh 
and  broncho-vesicular,  or  the  expiration  maybe  high-pitched  and  pro- 
longed. The  voice  sounds,  especially  the  whispered  voice,  are  trans- 
mitted M'ith  more  than  normal  intensity.  As  time  passes  and  con- 
solidation becomes  more  exteneivo,  perhaps  with  cavity  formation, 
the  ca.se  enters  the  : 

Advanced  Stage. — (I)  Symptoms. — The  cough  increases  and 
may  keep  the  patient  awake  at  night.  At  times  slight,  it  may  be  so 
violent  and  paroxysmal  as  to  cause  vomiting.  The  sputum,  at  first 
mucous,  becomes  greenish-gray,  and  finally  takes  on  the  nummular 
form  (said  to  signify  cavities).  Pain  over  an  apex,  or  more  commonly 
in  the  lower  chest,  anteriorly  or  posteriorly,  perhaps  felt  only  upon 
coughing  and  due  to  pleurisy,  is  not  uncommon.  Hjemoptyses  occur 
in  from  GO  to  80 per  cent  of  all  cases;  in  the  early  stages  usually  slight, 
from  erosion  or  congestion  of  the  bronchial  mucosa;  in  the  later 
stages  often  copious,  from  erosion  of  small  vessels.  The  bursting  of 
an  aneurism  of  the  pulmonary  artery  may  cause  a  large  atid  imme- 
diately fatal  hiemorrhago  in  far-advanced  cases. 

The  respiration  is  quickened,  but  not  in  proportion  to  the  extent 
of  the  disease.  Marked  subjective  dyspmca  is  not  common.  The 
pulse  is  usually  rapid,  often  running  to  120  or  130.  Antemia,  with 
a  relatively  great  diminution  of  luemoglobin,  is  always  marked. 
Nausea,  vomiting,  anorexia,  gastric  disturbances,  and  perhaps  diar- 
rhoea, are  common.  Xight  sweats  may  be  drenching  and  frequent. 
The  loss  of  flesh  is  progressive.  In  women,  menstruation  usually 
ceases  at  an  early  period  ;  rarely  it  becomes  profuse.  Pregnancy  may 
cause  a  temporary  arrest  of  the  disease.  The  urine  may  present  a 
febrile  albuminuria;  or  if  amyloid  disease  supervenes,  polyuria  and 
tube  casts ;  or  if  renal  tuberculosis  is  present,  pyuria  or  htematuria. 
The  notoriously  hopeful  mental  attitude  of  the  patient  throws  an 
interesting  sidelight  upon  the  efficacy  of  "mental  healing"  in  serious 
organic  disease. 

Fever  is  not  only  the  earliest  symptom  of  the  disease,  bat  con- 
stitutes the  most  reliable  index  of  its  activity  and  progress.  It  may 
be  intermittent  or  remittent.  In  some  cases,  even  with  extensive 
disease,  the  temperature  may  remaiit  nurinal,  or  perhaps  sabnormal, 
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for  varying  periods.  When  consolidation  is  advancing  the  inter- 
mittent and  remittent  types  may  altcrnatt*  irregxihirly  from  day  to 
day.  If  the  type  is  intermittent,  normal  or  below  normal  in  the 
morning  with  sweating,  rising  to  102^  to  105''  in  the  evening  with  a 
flush  upon  the  face,  it  is  usually  an  indication  of  large  ca\'ities  and 
progressive  breaking  down  of  lung  tissue  (hectic,  septic,  or  suppura- 
tive fever). 

(2)  Physical  Signs  in  the  Advanced  %tA^f).— Inspection  shows  an 
unusual  prominence  of  the  clavicles,  scapula;,  and  ribs.  In  many  in- 
stances the  congenital  phthisical  chest  is  seen.  The  supraclavicular 
and  infraclavicular  spaces  are  depressed,  more  so  on  the  side  of  the 
lung  which  is  most  affected,  and  on  the  same  side  there  is  deficient 
e-Xpiinsion.  Visibility  of  the  cardiac  impulse  over  a  large  area  (2d 
to  dth  left  interspaces)  is  indicative  of  disease  at  the  left  apex,  with 
retraction  of  that  portion  of  the  lung  which  is  normally  interposed 
between  the  heart  and  the  chest  wall.  Clubbed  lingers  are  frequent, 
and  there  may  be  yellowish-brown  patches  of  pityriasis  versicolor 
over  the  front  of  the  chest. 

Pftlpulion  confirms  the  existence  of  deficient  expansion,  and  re- 
veals an  increase  cf  vocal  fremitus  over  consolidated  portions  of  lung 
or  over  cavities.  Pleural  effusion  or  great  thickening  causes  it  to  be 
absent  or  diminished. 

Percussion  should  be  practiced  upon  the  supraclavicular  and  in- 
fraclavicular, supraspinous,  and  interscapular  spaces,  in  the  last  on  a 
level  with  the  fifth  dorsal  spine  in  particular,  always  comparing  both 
sides,  ^'ormally  the  note  over  the  right  apex  is  a  little  higher 
pitched  than  that  over  the  left.  More  or  less  marked  dnlness  in- 
dicates consolidation.  If  the  dulness  is  very  alight  it  is  most  easily 
determined  at  the  end  of  inspiration.  Dulnesa  of  a  "  wooden  "  qual- 
ity usually  indicates  extensive  fibrosis  of  the  lung.  Absolute  flatness 
with  retraction  of  the  chest  signifies  a  thickened  pleura  and  wide- 
spread consolidation,  or,  if  the  intercostal  spaces  are  bulging  and 
motionless,  a  largo  pleural  effusion.  A  tympanitic  or  dull  tympanitic 
note  over  the  upper  part  of  the  lung  may  be  due  cither  to  a  superfi- 
cial cavity,  or  to  an  area  of  consolidation  reaching  from  the  chest 
wall  to  the  main  bronchi.  In  miliary  tuberculosis,  or  numerous 
minute  spots  of  consolidation,  or  a  large  number  of  small  cavities, 
tlie  percussion  note  may  be  nearly  normal.  Myoidema  (page  550) 
may  be  observed. 

AnscvUnfinn  shows  the  presence  of  pleural  or  pleuro-jtericardial 
friction  sounds.  According  to  the  amount  of  consolidation,  the 
breath  sounds  vary  from  prolonged  expiration,  through  broncho- 
vesicular  up  to  tubular  or  bronchial  breathing.     Jerking  or  "cog- 
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wheel  "  inspiration  is  t'ommon,  but  not  always  significant.  Early  in 
the  disease  fine,  crackling,  or  subcrt-pitant  riles  are  beard,  especially 
toward  the  vnd  of  inspiration ;  at  a  later  period  fine  or  course  riiles, 
either  moist  or  dry,  indicate  increased  secrctiofT  due  to  the  accom- 
panying bronchitis ;  and  large  mucous  or  gurgling  riiles  indicate  the 
presence  of  cavities.  A  cardio-respiratory  murmur  is  not  infrequent; 
BO  also  is  a  systolic  murmur  in  one  or  both  subclavian  arterites.  The 
voice  sounds,  both  spoken  and  whispered,  are  intensified  (bronchoph- 
ony, pectoriloquy)  over  areas  of  consolidation  or  over  cavities. 

The  presence  of  a  cavity  can  not  always  be  determined  with  cer- 
tainty, as  any  one  who  controls  his  clinical  diiignosis,  when  possible, 
by  the  results  of  the  autopsy  roojn,  will  freely  admit.  Several  of  the 
signs  of  a  cavity  may  be  most  accurately  imitated  by  an  area  or  shaft 
of  consolidated  lung  extending  from  chest  wall  to  main  bronchi. 
The  signs  which  usually  indicate  the  existence  of  a  cavity  are :  a 
tympanitic,  dull  tynijiMriitic,  amphoric,  or  cracked-pot  jiercussion 
note,  or  Wintrich's  and  (iorhardt's  plicnonicna  (pages  434  and  436); 
bronchial,  cavernous,  or  amphoric  res])iration,  whispering  pector- 
iloquy, or  amphoric  bronchophony,  and  large  gurgling  or  bubbling 
rales  which  may  have  a  ringing,  metallic,  or  amphoric  quality. 

The  duration  of  the  disease  varies  from  many  months  to  many 
years. 

Complications  of  Chronic  PhthisiB. — Laryngeal  phthisis, 
usually  secondary,  evidenced  by  apiiuiiia  and  dysphagia;  gangrene 
(occasional) ;  pneumonia  (not  infrequent  as  a  final  event) ;  pleurisy, 
usually  dry,  sometimes  with  serous  effusion ;  pneumothorax  or  pyo- 
pneumothorax (common);  amyloid  disease  of  the  liver,  spleen,  kid- 
neys, or  intestines;  intestinal  tuberculosis;  endocarditis  (not  com- 
mon), meningitis ;  peripheral  neuritis. 

Diagnosis  of  Chronic  Phthisis.— The  diagnosis  of  an  ad- 
vanced case  is  readily  made  by  the  discovery  of  the  tubercle  bacilli 
in  the  sputum,  conjoined  with  the  well-marked  physical  signs.  The 
disease  is,  of  course,  most  difficult  to  discover  at  the  very  time  when 
its  recognition  is  of  the  greatest  importance,  namely,  at  the  begin- 
ning. It  is  probable  that  if  the  physician  resisted  his  lifelong  habit 
of  optimism  and  erred  in  the  opposite  direction  in  cases  of  suspected 
incipient  pulmonary  tuberculosis,  the  mortality  list  would  be  shorn 
of  a  measurable  proportion  of  its  bulk.  Phthisis  often  masquerades 
under  the  guise  of  '"  malaria "  or  "  bronchitis,"  and  hasmoptysis  is 
simply  "from  the  throat."  A  gradual  and  unaccountable  loss  of 
strength  and  flesh,  with  a  slight  evening  rise  of  temperature,  even 
without  physical  signs,  should  be  treated  exactly  as  if  the  examiner 
felt  sure  that  tubercles  wore  forming.     Repeated  examinations  of  the 
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Bpotnm  for  bacilli  should  be  made.  The  presence  of  loo«Hsed  moist 
or  crackling  rales  at  one  a]>ex,  especially  if  conjoined  with  slight 
dalness,  and  harsh  respiration  or  prolonged  expiration,  with  or  with- 
out the  finding  of  b^illi,  will  in  the  vast  majority  of  oases  decide  for 
tuberculosis.  So  also  with  the  discovery  of  a  dry  pleurisy  at  one  or 
the  other  apex.  It  should  be  remembered  that  while  the  disease 
usually  starts  in  the  apices,  especially  the  right,  it  may  first  appear 
in  the  lower  lobes  or  any  other  part  of  the  lung. 

(1)  Apical  fVi/flrr//.— Rarely  there  is  a  non-tuberculous  catarrh  of 
one  apex  evidenced  by  fine  moist  riiles,  mucous  sputum,  and  slight 
fever,  which  passes  away  in  a  few  weeks,  repeated  examinations  fail- 
ing to  reveal  tubercle  bacilli.  The  diagnosis  of  this  condition  should 
be  made  with  the  greatest  caution. 

(2)  Brunchiectasis. — The  chronic  cough  of  bronchitis  and  the 
physical  signs  of  cavity  (caused  by  dilatation  of  tiie  bronchial  tubes) 
may  be  mistaken  for  those  of  chronic  tuberculogis,  but  as  the  error 
can  arise  only  in  the  Inter  stages  of  phthisis,  the  discrimination  is 
readily  made  by  finding  the  bacilli  in  the  sputum. 

Prognosis  of  Chronic  Phthisis,— In  the  earliest  stages, 
with  proper  care,  the  outlook  is  not  unpromising;  in  advanced  cases, 
almost  hopeless.  Unfavourable  symptoms  are  anorexia,  rapid  pulse, 
persistent  high  fever,  steady  loss  of  weight,  and  chronic  diarrhoja. 
Such  complications  as  involvement  of  the  larnyx,  pyopneumotliorax, 
tubtirculons  meningitis,  and  amyloid  disease  are  usually  forerunners 
of  the  end. 

IV.  FiHROii)  Phthisis 

In  certain  cases  of  chronic  phthisis  there  is  an  extensive  forma- 
tion of  fibrous  tissue  in  one  apex  or  one  lung.  When  fully  developed 
the  clinical  condition  is  practically  the  same  as  in  elironic  interstitial 
pneumonia  ((/.  r.),  from  which  fibroid  phthisis  can  be  distinguished 
only  by  the  finding  nf  tuberck-  bntilli  in  the  sputiun.  The  affected 
side  is  retracted  and  shrunken,  the  spine  is  Jaternlly  curved,  and  the 
shoulder  of  the  sumo  side  prominent.  The  expansion  is  poor  or  ab- 
sent ;  the  percussion  note  ilnll  an<l  chiiracteristically  wooden  ;  the  heart 
is  uncovered  (if  the  left  lung  is  affected)  or  drawn  to  the  right;  tho 
breathing  at  tho  hme  is  weak,  absent,  or  distant  bronchial,  perhaps 
with  r.iles  of  all  sizes;  the  vocal  fremitus  is  diminished.  The  dura- 
tion of  the  disease  varies  from  10  to  "^0  years,  or  lunger. 

V.  Tl'bekculosis  of  the  Serous  Membranes 
The  signs  and  symptoms  of  tuberculosis  of  the  pleurtt  and  the 
pericanlinm  are  the  same  as  those  of  pleurisy  {q.v.)  or  pericarditis 
{q.  V.)  from  other  causes. 
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Tuberculosis  of  the  PeritoneBum. — Most  common  between 
the  ages  of  20  iiud  40,  and  twice  as  frequent  in  women  as  in  men. 

(1)  Symptoms. — Extremely  variable,  The  disease  is  often  latent 
and  is  discovered  ac<3 id eii tally  during  a  cailiotomy  for  some  other 
condition ;  or  the  symptoms  resemble  those  of  a  typhoid  fever ;  or 
may  begin  acutely.  An  early  symptom  is  abdominal  discomfort  or 
pain,  localized  or  general;  and  if  tlie  pain  is  severe  it  is  apt  to  be 
continuous,  with  marked  remissions  of  varying  duration,  and  asso- 
ciated with  tenderness.  In  tlie  acute  cases  the  fever  may  rise  to 
103°  or  lO-t'';  in  the  more  chronic  cases  the  temperature  is  usually 
subfebrile,  or  may  be  normal,  or  even  steadily  subnormal,  for  days  at 
a  time.  The  fever  is  apt  to  rise  coiucidently  with  the  attacks  of 
pain.  Effusion  into  the  periton.'Kum  (ascites),  which  may  be  hsemor- 
rhagic,  is  common,  usually  moderate,  but  may  be  so  abundant  as  to 
cause  very  considerable  distention.  Tympanites  in  varying  degree 
is  found,  especially  in  the  more  acute  cases,  but  occurs  also  in  the 
chronic  forms.  Digeative  disturbances,  anorexia,  nausea  (perhaps 
vomiting),  and  either  diarrhuea  or  constipation  may  be  present.  The 
latter  may  be  very  intractable.  The  skin  may  become  pigmented,  and 
there  is  usually  a  progressive  loss  of  flesh  and  strength.  In  addition 
to  ascites  and  meteorism  the  phy.sical  examination  of  the  nhdomeu 
may  reveal  tumourlike  masses,  usually  situated  in  or  near  the  median 
line.  Coils  of  intestine  may  hccome  adherent,  forming  a  rounded 
mass,  which  is  tympanitic  or  dull  tympiinitic  on  pereussiou;  or  por- 
tions of  the  fluid  eSusioii  iiiay  boi'ome  encapsuhited  by  adhesions 
forming  cystic  coHeetions,  flat  or  dull  on  percussion  ;  or  the  omentum 
may  become  shrivelled  and  thiekun  into  a  sausage-shaped  transverse 
cord  ;  or  the  mesenteric  glands  are  enlarged  and  matted  together; 
or  indurated  mai».<«e8  are  found  in  the  pelvis. 

(2)  Differential  Dlajs^osis. — In  the  latent  eases  a  diagnosis,  at  least 
in  the  early  stages,  may  be  difficult  or  impossible.  If  with  the  signs 
of  a  chronic  peritonitis  there  is  evidence  of  tuberculous  disease  in  the 
lung,  kidney,  testes,  Fallopian  tubes,  lymphatic  glands,  or  bones,  and 
especially  if  pleurisy  with  effusion  coexists,  the  peritonitis  is  probably 
tuberculosis.  The  ascites,  if  present,  is  to  be  distinguished  from  that 
due  to  cirrhosis  of  the  liver  by  the  presence  of  marked  abdominal 
pain,  tenderness,  and  tumourlike  masses,  and  an  irregular  fever;  and 
the  absence  of  enlarged  spleen  and  gastric  or  intestinal  hajmorrhages. 
It  may  be  extremely  diffi<mlt  or  impossible  to  decide  between  an  en- 
cysted effusion  and  an  ovarian  cyst.  In  the  latter  case  the  growth  is 
slower  and  more  clearly  defined,  there  is  little  or  no  loss  of  strength 
or  flesh,  usually  no  fever,  and  not  so  much  abdominal  pain  and  tender- 
ness.   No  evidence  of  past  or  present  tuberculous  lesions  can  be  found. 
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Cancer  of  the  peritonsenm  may  protluco  puckering  and  cording  of 
the  omentum,  and  tuniotirlike  masses,  as  in  tubcnMilous  peritonitis, 
hnt  the  more  riipid  progress  of  the  former  iiud  tlie  finding  of  malig- 
nant disetise  (especially  visceral  1  will  aid  in  ditferentiution.  Acute 
tnbemiloHS  cases  can  not  be  distinguished  from  ordinary  acute  peri- 
tonitis, or  in  some  instances  from  enteritis  or  strangulated  hernia. 
Those  with  slow  onset,  abdominal  tenderness,  meteorism,  and  con- 
tinned  low  fever  can  not  be  differentiated  from  typhoid  fever  except 
by  the  Widul  test,  rose  spots,  or  lapse  of  time.  The  tuberculin  test 
in  all  these  cases  may  be  of  service. 

Under  favourable  conditions  (coeliotomy?)  and  in  latent  and 
ascitic  cases  the  prognosis  is  better  than  was  formerly  supposed. 

VL  Tdbeeculosis  of  tue  Genito-urikaby   Ohoans 

I.  Tuberculosis  of  the  Kidney. — This  is  more  common  in 
men  than  in  women  (3  to  1),  and  in  mid-life. 

(1)  Symptoms. — The  clinical  manifestations  are  those  of  a  pye- 
litis. There  is  freqaent  urination,  pain  or  discomfort  over  one  or 
both  loins,  with  tenderness,  and  pal])abk',  tltough  rarely  very  marked, 
symnietrical  enlargement  of  one  or  both  kidneys.  The  urine  is  acid 
and  contains  pus,  albumin,  epithelium,  occasionally  small  caseous 
particles,  and  tubercle  bacilli.  Ilaamaturia  may  occur.  In  advanced 
cases,  and  especially  when  both  kidneys  are  involved,  chills,  sweats, 
irregular  fever,  and  progressive  emaciation  ensue. 

(3)  Diagnosis. — Tuberculous  pyelitis,  evidenced  by  pyuria,  may 
exist  for  many  years  without  causing  much  discomfort.  The  diag- 
nosis of  a  renal  tuberculosis  depends  (in  addition  to  the  symp- 
toms just  described)  upon  the  discovery  of  tuberculous  disease 
elsewhere  (especially  in  the  testis),  and  of  tubercle  bacilli  in  the 
nrine.  Ureteral  catlieterizatiou,  when  practicable,  \n\\  determine 
whether  one  or  both  kidneys  are  involved.  The  tuberotilin  test  ia 
helpful. 

(3)  Prognosis. — Usually  but  not  invariably  fatal  in  from  one  to 
three  years  after  a  diagnosis  has  been  made.  Many  recoveries  have 
occurred  after  nephrectomy  when  but  one  kidney  is  diseased. 

II.  Tuberculosis  of  Ureter,  Bladder,  and  Prostate 
Gland. — Usually  secondary  to  renal  tuberculosis.  The  symptoms 
are  those  of  a  chronic  cystitis  without  apparent  cause.  For  the 
urinary  characters  see  page  692.  There  is  apt  to  be  persistent 
fever  and  progressive  loss  of  flesh  in  well-developed  cases.  The  kid- 
neys and  testes  should  be  carefully  examined,  and  the  absence  of  a 
vesica!  calculus  assured.  If  the  prostate  is  involved,  there  is  extreme 
irritability  of  the  bladder,  hard  nodules  may  be  felt  by  rectal  exam- 
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(i)  iH(i</rtosi.<>. — Tlie  fnllowing  rirrunistiinres  point  to  the  tuber- 
culous nature  of  the  disettse:  Dyapnu'ft,  cyanosis,  and  diffuse  bron- 
chitis in  adults;  the  presence  of  tuherf>lc8  in  the  choroid;  the  oc- 
currencu  of  jneningeal  symptoms ;  the  occ-iisional  finding  of  tubercle 
bacilli  in  the  sputum ;  a  history  of  cough,  or  tuberculous  disease 
of  glands,  bones,  or  lungs;  and  in  children  a  recent  attack  of  per- 
tussis or  measles. 

II.    ACITE   PrLMOlTAnY    PnTHISIS 

Two  viirictic's  are  recognised  : 

Pneumonic  Foinn.— t'linically  the  ai/mpioms  are  those  of  a 
prolonged  lobar  pneumonia.  It  may  follow  inspiration  of  an  hsemop- 
tysis,  without  a  suspected  lesion.  The  duration  of  the  disease  varies 
from  2  to  (>  weeks,  but  rarely  may  l>e  protracted  to  3  or  4  months. 
The  differendnl  d{(T(jnnsit  is  from  lolmr  pncumoTiia  (page  7S6). 

Broncho-pneumonic  Form,— (t)  Symptoms.— Repeated  chills, 
rapid  jndse  and  respiration,  high  and  irregular  fever,  and  perhaps 
hsBtnoptysis,  initiate  the  "  galloping  "  form  of  phthisis.  Xight  sweats 
and  rapid  loss  of  flesh  and  strength  ensue.  A  nuico-purulent  sputum, 
at  first  scanty,  later  profuse,  appears,  containing  elastic  tissue  and 
tubercle  bacilli.  The  physh-al  signs  are  at  first  indefinite,  or  are 
those  of  a  ditfuse  bronchitis,  but,  shortly,  areas  of  slight  or  marked 
dulness,  with  harsh  broncho-vesicular  or  bronchial  respiration  and 
numerous  moist  and  crackling  rales  will  be  found,  usually  first  at 
the  apices.  These  signs  may  be  either  unilateral  or  bilateral,  more 
commonly  the  latter.  Subsequently  the  evidences  of  softening  and 
cavity  formation  supervene.  If  the  disease  is  very  acute  the  patient 
may  develop  typhoid  symptoms  and  die  in  3  weeks;  more  commonly 
the  duration  is  from  6  or  8  weeks  to  2  or  3  months ;  occasionally  the 
acute  symptoms  subside  and  the  case  becomes  one  of  chronic  phthisis. 
The  fatal  broncho-pneumonia  following  measles  and  pertussis  is,  in 
the  majority  of  instances,  tuberculous,  and  an  example  of  this  form 
of  acute  phthisis. 

{b]  Differential  Diagnosis. — (1)  Broncho-pneuvwnia. — A  personal 
or  family  tuberculous  history,  progressive  emaciation,  the  finding  of 
tubercle  bacilli  in  the  sputum,  and  the  eventual  occurrence  of  signs 
of  softening  1*411  declare  for  tuberculosis. 

(2)  Ttiphoitl  Fevi-r. — Typhoid  fever  with  extensive  bronchitis  may 
be  confused  with  this  form  of  phthisis,  but  the  presence  of  the  rose 
spots,  meteorism,  and  positive  Widal  reaction,  with  absence  of  tuber- 
cle bacilli  in  the  sputum  or  of  signs  of  cavity  formation,  will  exclude 
phthisis. 
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in.  Chbokio  Ptlmonary  Phthisis 

The  onset  o{  chronic  phthisis  is  gradual,  except  in  the  few  cases, 
prcviouBly  de-scribed,  of  general  miliary  tuberculosis  with  pulmonnry 
localization,  or  acute  pulmonary  phthisis,  which  become  protracted 
and  merge  into  the  chronic  form.  Owing  to  the  immense  thera- 
peutic value  of  an  early  diagnosis  it  is  best  to  describe  the  disease  as 
in  two  stages,  viz.,  initial  or  inripirut.  mui  advanced. 

Incipient  Phthisis. — (1)  Symptoms. — In  the  majority  of  cases 
there  is  a  gradually  increasing  sense  of  languor  or  weakness,  with 
some  loss  of  flesh  and  pallor  of  the  face,  unaccustomed  shortness  of 
breath  on  slight  exertion,  oliilly  feelings,  loss  of  api>etite,  perhaps 
some  pleuritic  pain,  and  digestive  disturbance.  Then  slight  fever 
and  moderate  night  sweat*  may  occur.  There  may  or  may  not  be 
slight  cough  and  expectoration,  and  physical  examination  of  tlie 
chest  may  be  either  practically  negative  or  reveal  signs  of  disease 
which  are  just  sufficiently  marked  to  be  recognisable. 

The  onset  and  manner  of  invasion  may  vary.  The  initial  symp- 
tom in  many  instances  is  an  Jnfinopt tf.iis,  an  occurrence  which  should 
be  considered  indicative  of  tuberculosis  unless  subsequently  proved 
to  be  otherwise,  with  which  physical  signs  may  coexist  or,  perhafw, 
not  become  manifest  for  weeks  or  months  after.  Oa9tro-inte»tinal 
symptoms,  such  as  epigastric  distress,  acidity,  eructations,  flatulence, 
or  vomiting,  may  be  so  prominent  as  to  overshadow  the  pulmonary 
disease.  The  gastric  disturbances  are  sometimes  associated  with 
ancfmia  and  its  symptoms  in  the  youug.  Such  cases  arc  very  com- 
mon and  are  often  misdiagnosed.  A  regularly  intvrmiUent  fever, 
with  chills  and  sweats,  is  not  uncommon,  and  frequently  leads  to  a 
mistaken  initial  diagnosis  of  malaria.  Phvrisy  with  effusion,  or  a 
dry  pleurisy  at  one  apex,  occur  not  infrequently  as  early  symptoms, 
followed  at  varpng  intervals  by  evidence  of  pulmonary  involvement. 
Most  commonly  brouchifi^,  following  exposure,  and  occurring  in  per- 
sons who  have  catarrh  of  the  nasopharynx  or  vvlio  have  .sufft-n-d 
from  repeated  colds,  initiates  the  disease.  The  cough  continues  and 
the  physical  signs  of  a  localized  bronchitis  at  one  apex  are  found. 
In  some  instances  the  presence  of  tuberculovs  hjiiiph  yhmds  antedates 
the  pulmonary  disease,  which  is  often  latent.  In  other  cases  the 
earliest  symptoms  relate  to  the  larynx.  Finally,  the  disease  may  b« 
laferif  aTul  progress  even  to  cavity  formation  before  the  occurrence 
of  symptoms  {perhaps  hfemoptysis)  sufficiently  marked  to  attract 
attention ;  or  it  may  be  quite  overshadowed  by  the  presence  of  grave 
disease  elsewhere. 
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(2)  Fhyeical  Signs. — The  physical  signs  of  the  incipient  stage 
may  be  at  first  negative  or  very  indefinite,  bat  sooner  or  later  become 
plainly  manifest.  Inspection  may  siiow  the  ptithisical  cheat,  with 
deficient  expansion,  either  general  or  limited  to  one  apox.  There 
may  be  impaired  resonance  or  slight  dulness  over  an  apex,  more 
commonly  the  right.  Auscultation  over  this  apex  shows  the  presence 
of  fine,  moist,  crackling  rales  at  the  end  of  inspiration.  The  breath 
sounds  are  frequently  interrupted  or  cogwheel,  and  feeble,  or  harsh 
and  broncho-vesicular,  or  the  expiration  maybe  high-pitclied  and  pro- 
longed. Tlie  voice  sounds,  especially  the  whispered  voice,  are  trans- 
mitted with  more  than  normal  intensity.  As  time  passes  and  con- 
solidation becomes  more  extensive,  perhaps  with  cavity  formation, 
the  case  enters  the  ; 

Advanced  Stage. — (1)  Symptoms. — The  congh  increases  and 
may  keep  the  patient  awake  at  night.  At  times  slight,  it  may  be  so 
violent  and  paroxysmal  as  to  cause  vomiting.  The  sputum,  at  first 
mucous,  becomes  greenish-gray,  and  finally  takes  on  the  nummular 
form  (said  to  signify  cavities).  Pain  over  an  apex,  or  more  commonly 
in  the  lower  chest,  anteriorly  or  posteriorly,  perhaps  felt  only  upon 
coughing  and  due  to  pleurisy,  is  not  uncommon.  Ilamioptyses  occur 
in  from  BO  to  80  per  cent  of  all  cases;  in  the  early  stages  usually  slight, 
from  erosion  or  congestion  of  the  bronchial  mucosa ;  in  the  later 
stages  often  copious,  from  erosion  of  small  vessels.  The  bursting  of 
an  aneurism  of  the  pulmonary  artery  may  cause  a  large  and  imme- 
diately fatal  haemorrhage  in  far-advanced  cases. 

The  respiration  is  quickened,  but  not  in  proportion  to  the  extent 
of  the  disease.  Marked  sulgective  dyspiKi>a  is  not  conimon.  The 
pulse  is  usually  rapid,  often  running  to  1*20  or  130.  Anaemia,  with 
a  relatively  great  diminution  of  hiemoglobin,  is  always  marked. 
Nausea,  vomiting,  anorexia,  gastric  disturbances,  and  perhaps  diar- 
rhoea, are  common.  Night  sweats  may  be  drenching  and  frequent. 
The  loss  of  flesh  is  progressive.  In  women,  menstruation  usually 
ceases  at  an  early  period  ;  rarely  it  becomes  profuse.  Pregnancy  may 
cause  a  temporary  arrest  of  the  disease.  The  urine  may  present  a 
febrile  albuminuria;  or  if  amyloid  disease  supervenes,  polyuria  and 
tube  casts ;  or  if  renal  tuberculosis  is  present,  pyuria  or  hsematuria. 
The  notoriously  hopeful  mental  attitude  of  the  patient  throws  an 
interesting  sidelight  upon  the  efficacy  of  "  mental  healing"  in  serious 
organic  disease. 

Fever  is  not  only  the  earliest  symptom  of  the  disease,  bat  con- 
stitutes the  most  reliable  index  of  its  activity  and  progress.  It  may 
be  intermittent  or  remittent.  In  some  cases,  even  with  extensive 
disease,  the  temperature  may  remain  normal,  or  perhaps  subnormal, 
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for  varying  |>eriods.  When  consolidation  is  advancinp  tho  inter- 
mittent and  remittent  types  may  alternate  irregularly  from  day  to 
day.  If  the  ty]>e  is  intermittent,  normal  or  below  normal  in  the 
morning  with  sweating,  rising  to  102"  to  105°  in  the  evening  with  a 
tlnsh  npon  the  face,  it  ia  usnally  an  indication  of  largo  cavities  and 
progressive  breaking  down  of  lung  tissue  (hectic,  septic,  or  suppura- 
tive fever). 

(2)  Physical  Signs  in  the  Advanced  St&g9.—I>iMpecfio»  shows  an 
unusual  prominence  of  the  clavicles,  scapula!,  and  ribs.  In  many  in- 
stances the  congenital  i>hthisical  chest  is  seen.  The  supnu'lavicular 
and  infraclavicular  spaces  are  depressed,  more  so  on  the  side  of  the 
hiiig  which  is  most  affected,  and  on  the  aanie  side  there  is  deficient 
expansion.  Visibility  of  the  cardittc  impulse  over  a  large  urea  {'M 
to  5th  left  interspaces)  is  indicative  of  disease  at  the  left  ape.x,  with 
retraction  of  that  portion  of  the  lung  which  is  normally  interposed 
between  the  heart  and  the  chest  wall.  Clubbed  fingers  are  frequent, 
and  there  may  be  yellowish-brown  patches  of  pityriasis  versicolor 
over  the  front  of  the  chest. 

Palpation  confirms  the  existence  of  deficient  expansion,  and  re- 
veals an  increase  rf  vocal  fremitus  over  consolidated  portions  of  lung 
or  over  cavities.  Pleural  effusion  or  great  thickening  causes  it  to  bo 
absent  or  dimiiiished. 

Perru-xxinn  should  he  practiced  upon  the  «Hpraciaviculiir  and  in- 
fraclavicular, suprfiwpinous,  and  intor«c«pnlar  spaces,  in  the  last  on  a 
level  with  the  fifth  dorsal  spine  in  particular,  always  comparing  both 
sides.  Normally  the  note  over  the  right  apex  is  a  little  higher 
pitched  than  that  over  the  left  More  or  less  marked  dulness  in- 
dicates consolidation.  If  the  dulness  is  very  slight  it  is  most  easily 
determined  at  the  end  of  inspiration.  Dulness  of  a  "  wooden  "  qual- 
ity usually  indicates  extensive  fibrosis  of  the  lung.  Absolute  ilatness 
with  retraction  of  the  chest  signifies  a  thickened  pleura  atid  wide- 
spread consolidation,  or,  if  the  intercostal  spaces  are  bulging  uiid 
motionless,  a  large  pleural  effnsion.  A  tympanitic  or  dull  tympanitic 
note  over  the  upper  part  of  the  lung  may  be  due  either  to  a  superfi- 
cial cavity,  or  to  an  area  of  consolidation  reaching  from  the  chest 
wall  to  the  main  bronohL  In  miliary  tuberculosis,  or  numerous 
minute  spots  of  consolidation,  or  a  large  number  of  small  cavities, 
the  percussion  note  may  be  nearly  normal.  Myoidema  (page  530) 
may  be  observed. 

AuscuUation  shows  the  presence  of  pleural  or  pleuro-pericardial 
friction  sounds.  According  to  the  amount  of  consolidation,  the 
breath  sounds  vary  from  prolonged  expiration,  through  broncho- 
vesicular  up  to  tubular  or  bronchial  breathing.     Jerking  or  "cog- 


794 


DIAGNOSIS,   DIRECT  AND    DIFFERENTIAL 


wheel  "  inspiration  is  nommon,  bnt  not  always  significant.  Early  in 
the  disease  fine,  crackling,  or  aubcrcpitiint  riles  are  heard,  especially 
toward  the  end  of  inspiration ;  at  a  later  period  fine  or  coarse  rales, 
either  nioiat  or  dry,  indicate  increased  secretio*rdne  to  the  accom- 
panying bronchitis ;  and  large  mucous  or  gurgling  rdles  indicate  the 
presence  of  cavities.  A  cardio-respiratory  murmnr  is  not  infrequent ; 
80  also  is  a  systolic  murmur  in  ono  or  both  subclavian  arteries.  The 
voice  sounds,  both  spoken  and  whispered,  are  intensified  (bronchoph- 
ony, pectoriloquy)  over  areas  of  consolidation  or  over  cavities. 

The  presence  of  a  caviti)  can  not  always  be  determined  with  cer- 
tainty, 88  any  one  who  controls  his  clinical  diagnosis,  when  possible, 
by  the  results  of  the  autopsy  room,  wili  freely  admit.  Several  of  the 
signs  of  a  cavity  may  be  most  accurately  imitated  by  an  area  or  shaft 
of  consolidated  lung  extending  from  chest  wall  to  main  bronchi. 
The  signs  which  usually  indicate  the  existence  of  a  cavity  are :  a 
tympanitic,  dull  tympanitic,  amphoric,  or  cracked-pot  percussion 
note,  or  Wintrich's  and  (iorlmrdfs  jdvcnomena  (imges  434  and  4;5(i) ; 
bronchial,  cavernous,  or  amphoric  respiration,  whispering  pector- 
iloquy, or  amphoric  bronchophony,  and  large  gurgling  or  bubbling 
nlles  which  may  have  a  ringing,  metallic,  or  amphoric  quality. 

The  dura/ion  of  the  disease  varies  from  many  months  to  many 
years. 

ComplicationB  of  Clironic  Phthisis.— Laryngeal  phthisia, 
usually  secondary,  evidenced  by  a[>l)oiiia  and  dysphagia;  gangrene 
(occasional) ;  pneumonia  (not  infrequent  &e  a  final  event) ;  pleurisy, 
usually  dry,  sometimos  witl>  serous  effusion;  pneumothorax  or  pyo- 
pneumothorax (common);  amyloid  disease  of  the  lii'cr,  spleen,  kid- 
neys, or  intestines;  intestinal  tuberculosis;  endocarditis  (not  com- 
mon), meningitis ;  peripheral  neiiritis. 

Diagnosis  of  Chronic  Phthisis. — The  diagnosis  of  an  ad- 
vanced case  is  readily  made  by  the  discovery  of  the  tubercle  bacilli 
in  the  sputum,  conjoined  with  the  well-marked  physical  signs.  The 
disease  is,  of  course,  most  difficult  to  discover  at  the  very  time  when 
its  recognition  is  of  the  greatest  importance,  namely,  at  the  begin- 
ning. It  is  probable  that  if  the  physician  resisted  his  lifelong  habit 
of  optimism  and  erred  in  the  opposite  direction  in  cases  of  suspected 
incipient  pulmomiry  tuberculosis,  the  mortality  list  would  be  shorn 
of  a  measurable  proportion  of  its  bulk.  Plithisis  often  masquerades 
under  the  guise  of  "malaria"  or  "bronchitis,"  and  haemoptysis  is 
simply  "from  the  throat."  A  gradual  and  unaccountable  loss  of 
strength  and  flesh,  with  a  slight  evening  rise  of  temperature,  even 
without  physical  signs,  should  be  treated  exactly  as  if  the  examiner 
felt  sure  that  tubercles  were  forming.     Repeated  examinations  of  the 


TUBERCULOSIS 


795 


sputum  for  bacilli  should  be  made.  The  presence  of  locnJized  moist 
or  erackling  rak's  at  one  stppx,  esppcially  if  eoujoined  with  slight 
dulucss,  and  harsh  rcspiratiuii  or  prolonged  expiration,  with  or  with- 
out the  finding  of  bacilli,  will  in  the  vast  majority  of  cases  decide  for 
tuberculosis.  So  also  with  the  discovery  of  a  dry  pleurisy  at  one  or 
the  other  apex.  It  should  be  rcmembort'd  that  while  the  disease 
usually  starts  in  the  apices,  especially  the  right,  it  may  first  appear 
in  the  lower  lobes  or  any  other  part  of  the  lung. 

(1)  Apiail  Ctttarrh. — Rarely  there  is  a  non-tiibercn!ous  catarrh  of 
one  apex  evidenced  by  fine  moist  r.llea,  mucous  sputum,  and  slight 
fever,  which  passes  away  in  a  few  weeks,  repeated  examinations  fail- 
ing to  reveal  tubercle  bacilli.  The  diagnosis  of  this  condition  should 
be  made  witli  the  greatest  caution. 

(8)  Bronihiectasi». — The  chronic  cough  of  bronchitis  and  the 
physical  signs  of  cavity  (caused  by  dilatation  of  the  bronchial  tubes) 
may  be  mistaken  for  those  of  chronic  tuberculosis,  but  as  the  error 
can  arise  only  in  the  later  stages  of  phthisis,  the  discrimination  is 
readily  made  by  finding  the  bacilli  in  the  sputum. 

Prognosis  of  Chronic  Phtliisis.— In  the  earliest  stages, 
with  proper  care,  the  outlook  is  not  unpromising;  in  advanced  cases, 
almost  hopeless.  Unfavourable  symptoms  are  anorexia,  rapid  pulse, 
perslsteut  high  fever,  steady  loss  of  weight,  and  chronic  diarrhcBa. 
Such  complications  as  involvement  of  the  larnyx,  pyopneumothorax, 
tuberculous  meningitis,  and  amyloid  disease  are  usually  forerunners 
of  the  end. 

IV,  Fibroid  Piituisis 

In  certain  cases  of  chronic  phthisis  there  is  an  extensive  forma- 
tion of  fibrous  tissue  in  one  apex  or  one  lung.  When  fully  developed 
the  clinical  condition  is  practically  the  same  as  in  chronic  interstitial 
pneumonia  ((7.  i'.),  from  which  fibroid  ])hthi8is  ean  be  distinguished 
only  by  the  finding  of  tubercle  bacilli  in  the  sputum.  Tlie  alTeetcd 
side  is  retracted  and  shrunken,  the  spine  is  laterally  curved,  and  the 
shoulder  of  the  same  side  prominent.  The  expansion  is  poor  or  ab- 
sent ;  the  percu.ssion  note  dull  and  characteristically  wooden ;  the  heart 
is  uncovered  (if  the  left  lung  is  affected)  or  drawn  to  the  right;  the 
breathing  at  the  base  is  weak,  absent,  or  distant  bronchial,  perhaps 
with  rules  of  all  sizes ;  the  vncal  fremitus  i.^  diminished.  The  dura- 
tion of  the  disease  varies  from  10  to  "^0  years,  or  longer. 

\.   TUBEKCUI.OSIS   OF   TUB   SEROUS    MEMBRANES 

The  signs  and  symptoms  of  tuberculosis  of  the  pleura  and  the 
pericitrdutm  are  the  same  as  those  of  pleurisy  {q.  v.)  or  pericarditia 
(g.  V.)  from  other  causes. 
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Tuberculosis  of  the  PeritonaBum.— Most  common  between 
the  ages  of  20  aud  40,  and  twice  as  frequent  in  women  as  in  men. 

(1)  Symptoms. — Extremely  vuriable.  The  disease  is  often  latent 
and  is  discovered  accidentally  during  a  eueliotomy  for  some  other 
condition ;  or  the  symptoms  resemble  those  of  a  typhoid  fever ;  or 
may  begin  acutely.  An  early  symptom  is  abdominal  discomfort  or 
pain,  localized  or  general ;  and  if  the  pain  is  severe  it  is  apt  to  be 
continuous,  with  marked  remissions  of  varying  duration,  and  asso- 
ciated with  tenderness.  In  the  acute  cases  the  fever  may  rise  to 
103°  or  104°;  in  the  more  clironic  cases  the  temperature  is  usually 
subfebrile,  or  may  be  normal,  or  even  steadily  subuormal,  for  days  at 
a  time.  The  fever  is  apt  to  rise  coiiicidently  with  the  attacks  of 
pain.  Effusion  intotlie  peritonieum  (ascites),  wliicb  may  be  hjemor- 
rhagic,  is  common,  usually  moderate,  but  may  be  so  abundant  as  to 
cause  very  considerable  distention.  Tympanites  in  varying  degree 
is  found,  especially  in  the  more  acute  cases,  but  occurs  also  in  the 
chronic  forms.  Digestive  disturbances,  anorexia,  nausea  (ptrhaps 
vomiting),  aud  either  dtarrhcea  or  constipation  may  be  present.  The 
latter  may  be  very  intractable.  The  skin  may  become  pigmented,  and 
there  is  usually  a  progressive  losa  of  flesh  and  strength.  In  addition 
to  ascites  and  meteortsm  the  physical  exaniinutiuii  of  the  abdomen 
may  reveal  tumourliko  masses,  usually  situated  in  or  near  the  median 
line.  Coils  of  intestine  may  become  adherent,  forming  a  rounded 
mass,  which  is  tympanitic  or  dull  tympanitic  on  percussion ;  or  por- 
tions of  the  fluid  effusion  may  bei^ome  encapsulated  by  adhesions 
forming  cystic  collections,  flat  or  dull  on  percussion  ;  or  the  omentum 
may  become  shrivelled  and  thicken  into  a  sausage-shaped  transverse 
cord  ;  or  the  mesenteric  glands  are  enlarged  and  matted  together; 
or  indurated  masses  are  found  in  the  pelvis. 

(3)  Differential  Diagnosis, — In  the  latent  cases  a  diagnosis,  at  least 
in  the  early  stages,  may  be  difficult  or  impossible.  If  with  the  signs 
of  a  chronic  peritonitis  there  is  evidence  of  tuberculous  disease  in  the 
lung,  kidney,  testes.  Fallopian  tubes,  Ij'mphatic  glands,  or  bones,  and 
especially  if  pleurisy  with  effusion  coexists,  the  peritonitis  is  probably 
tuberculosis.  The  ascites,  if  present,  is  to  be  distinguished  from  that 
dae  to  cirrhosis  of  the  liver  by  the  presence  of  marked  abdominal 
pain,  tenderness,  and  tumourlike  masses,  and  an  irregular  fever;  and 
the  absence  of  enlarged  spleen  aud  gastric  or  ijitestinal  htemorrlmges. 
It  may  be  extremely  difficult  or  impossible  to  decide  between  an  en- 
cysted effusion  and  an  ovarian  cyst.  In  the  latter  case  the  growth  is 
slower  and  more  clearly  defined,  there  is  little  or  no  loss  of  strength 
or  Resh,  usually  no  fever,  and  not  so  much  abdominal  pain  and  tender- 
ness.   No  evidence  of  past  or  present  tuberculous  lesions  can  be  found. 
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Cancer  of  the  peritonfeum  may  produce  puckering  and  cording  of 
the  omentum,  and  ttimoiirlikc  masses,  as  in  tuberculous  peritonitis, 
but  the  more  rapid  progress  of  the  former  and  the  finding  of  malig- 
nant disease  (cflpecially  visceraU  will  aid  in  differentiation.  Acuto 
tuberculous  cases  can  not  be  distinguished  from  ordinary  acute  peri- 
tonitis, or  in  some  instances  from  enteritis  or  strangulated  hernia. 
Those  with  alow  onset,  abdominal  tenderness,  meteorism,  and  con- 
tinued low  fever  can  not  be  differentiated  from  typhoid  fever  except 
by  tlie  Widal  test,  rose  spots,  or  lapse  of  time.  The  tuberculin  tost 
in  all  these  cases  may  be  of  service. 

Under  favourable  conditions  (coeliotomy?)  and  in  latent  and 
ascitic  cases  the  pragnonis  is  better  than  was  formerly  supposed. 

VI.  Tuberculosis  of  the  Genito-urinary   Oroans 

I.  TuberculoBiB  of  the  Kidney.— This  is  more  common  in 
men  than  in  women  (3  to  1),  and  in  mid-life. 

(1)  Symptoms. — Tlie  clinical  manifestations  are  those  of  a  pye- 
litis. There  is  frequent  urination,  pain  or  discomfort  over  one  or 
both  loins,  with  tenderness,  and  palpable,  tin uigh  rarely  very  marked, 
symmetrical  enlargement  of  one  or  both  kidneys.  The  urine  is  acid 
and  contains  pus,  albumin,  epithelium,  occasionally  small  f-ascous 
particles,  and  tubercle  bacilli.  Hfeniaturia  may  occur.  In  advanced 
cases,  and  especially  when  both  kidneys  are  involved,  chills,  sweats, 
irregular  fever,  and  progressive  emaciation  ensue. 

(2)  Diagnosis. — Tuberculous  pyelitis,  evidenced  by  pyuria,  may 
exist  for  many  years  without  causing  much  discomfort.  The  diag- 
nosis of  a  renal  tuberculosis  depends  (in  addition  to  the  symp- 
toms just  described)  upon  the  discovery  of  tuberculous  disease 
elsewhere  (especially  in  the  testis'),  and  of  tubercle  bacilli  in  the 
urine.  Ureteral  catheterization,  when  practicable,  will  determine 
whether  one  or  both  kidneys  arc  involved.  The  tuberculin,  test  is 
helpful. 

(3)  Prognosis. — Usually  but  not  invariably  fatal  in  from  one  to 
three  years  after  a  diagnosis  has  been  made.  Many  recoveries  have 
occurred  after  nephrectomy  when  but  one  kidney  is  diseased. 

IL  Tuberculosis  of  Ureter,  Bladder,  and  Prostate 
Oland. — ^Usually  secondary  to  reual  ttilwrculosis.  The  symptoms 
are  those  of  a  chronic  cystitis  without  apparent  cause.  P"or  the 
urinary  characters  see  page  692.  There  is  apt  to  be  persistent 
fever  and  progressive  loss  of  flesh  in  well-developed  cases.  The  kid- 
neys and  testes  should  be  carefully  examined,  aiid  the  absence  of  a 
vesical  calculus  assured.  If  the  prostate  is  involved,  there  is  extreme 
irritability  of  the  bladder,  hard  nodules  may  bo  felt  by  rectal  exam- 
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ination,  mud  the  pjissiige  of  a  sound  is  excessively  painful.  The  uriije 
sliould  be  exuniiued  for  tubercle  bacilli. 

HI.  Tuberculosis  of  the  Testis. — The  finding  of  a  tuber- 
culous testicle  is  of  much  importance  in  making  a  diagnosis  in 
suspected  renal  tuberculosis  or  tuberculous  peritonitis.  The  epi- 
didymis is  greatly  enlarged,  in  some  instances  equalling  the  gland 
itself  in  size,  and  it  may  be  painful,  Syphilis  of  the  testicle,  with 
which  tuberculosis  may  be  confounded,  affects  the  body  rather  than 
the  epididymis,  and  the  enlargement  is  more  irregular. 

IV'.  Tuberculosis  of  the  Fallopian  Tubes  and  Ovaries. — 
The  symptoms  are  those  of  ordinary  salpingitis  and  ovaritis,  but 
if  occurring  in  a  weakly,  especially  unmarried,  woman,  with  a  tuber- 
culous family  history,  and  associated  with  extensive  adtiesions,  ill- 
defined  abdominal  swellings,  and  continuous  slight  afternoon  fever, 
are  suspiciously  indicative  of  the  tuberculous  character  of  the  affec- 
tion,    intimately  it  tends  to  a  fatal  termination. 

VIL  TirBEBCULOSis  OF  THE  Lymphatic  Glands  (Scrofula) 

Tuberculous  adenitis  occurs  mainly  in  children,  and  is  almost 
always  local,  involving  special  groups  of  lymph  glands;  very  rarely 
nearly  all  the  lymph  glands  in  the  body  are  implicated.  The 
gland  groups  most  commonly  afiFected  are  the  cervical  (frequent- 
ly), bronchial,  and  mesenteric,  less  frequently  the  axillary  and 
inguinal. 

Cervical  Tuberculous  Adenitis. — (1)  Symptoms.— The  sub 
maxillary  glands  are  usually  the  first  to  be  involved,  subsequently  the 
postcervieal,  supraclavicular,  and  axillary  may  follow  suit,  and  the 
disease  may  extend  downward  to  the  bronchial  glands  as  well.  Both 
sides  are  usually  affected,  one  to  a  greater  degree  than  the  other. 
Unilateral  enlargement  of  the  supraclavicular  and  axillary  glands 
may  herald  the  beginning  of  a  tuberculous  pleurisy  or  pulmonary 
phthisis.  The  affected  glands  slowly  enlarge  from  the  size  of  a  bean 
to  that  of  an  English  walnut  or  a  hen's  egg.  They  arc  smooth,  firm, 
and  at  first  separate,  but  later  the  several  tumours  coalesce  and  be- 
come matted  togetlier,  forming  rounded  but  irregular  masses.  The 
overlying  skin  is  freely  movable,  unless  one  or  more  glands  suppurate, 
at  which  time  the  skin  becomes  adherent  and  the  abscess  (unless 
operated)  points  and  discharges,  leaving  a  persistent  sinus.  During 
rapid  growth  or  suppuration,  fever,  ancemia,  and  loss  of  tlesh  become 
manifest. 

(3)  Diagnosis. — Slowly  enlarging  glands  in  a  child  are  probably 
tuberculotis  if  there  exists  at  the  same  time  chronic  naso-pharyngeal 
catarrh,    enlarged   tonsils,  suppurative  otitis  media,  eczema  of  the 
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8calp,  car,  or  lips,  coujuuctiritis  or  keratitiij,  or  kuowu  tuberculous 
disease  elsewhere. 

TubercTiloBis  of  the  Tracheo-bronchial  Glands,— Usually 
occurs  in  children  and,  in  the  majority  of  cases,  pulmonary  tuberculo- 
sis coexists,  although  the  glands  aloue  may  be  iuvolved. 

(1)  Symptoms. — These  are  mainly  mechanical  and  arise  from  the 
pressure  exerted  when  the  mass  of  diseased  glands  becomes  sufficiently 
large — i.  e.,  constitutes  a  mediastinal  tumour.  From  pressure  on  the 
recurrent  laryngeal  nerve  arises  a  paroxysmal  cough  ;  aud  dy^pnofa, 
also  paroxysmal,  which  may  be  either  croupy  or  asthmatic  in  char- 
acter. Pressure  on  the  superior  vena  cava  causes  cyanosis,  puffinesB, 
or  oedema  of  the  face.  Distinct  physical  signs  are  not  commou. 
Anteriorly  there  may  be  dulness  over  the  first  piece  of  the  sternum  ; 
or  posteriorly  on  either  side  of  the  spine  from  the  3d  to  the  5th  dorsal 
vertebrsB.  The  mass  of  glands  may  transmit  the  breath  sounds  frura 
the  trachea  and  bronchi  with  such  intensity  that  they  resemble  those 
heard  over  a  cavity,  viz.,  bronchial,  cavernous,  or  amphoric  respira- 
tion.    A  suppurating  gland  may  rupture  into  a  bronchus,  aud  a  eon- 

iBiderable  quantity  of  pus,  blood,  and  cheesy  matter  may  be  suddenly 
expectorated. 

(2)  Duignom's. — The  occurrence  of  paroxysmal  cough  and  dysp- 
noea, with  Bvvelliug  of  the  face,  in  a  child  who  is  suffering  from  phthi- 
sis or  other  form  of  tuberculosis,  enables  a  diagnosis.  In  the  absence 
of  evidences  of  tuberculosis  elsewhere  it  may  be  impossible  to  say 
that  the  cough  and  dyspnoea  are  due  to  tuberculous  bronchial  glands. 
The  physical  signs  /wr  se  are  tiot  reliable. 

Tuberculosis  of  the  Mesenteric  Olands.— r-enerally  these 
glands  are  involved  secondarily  to  intestinal  tuberculosis,  but  the 
infection  may  be  primary.  In  children  the  glandular  disease  may 
greatly  predominate  over  the  intestinal  lesions  {(nbr,s  tnenenierica). 
In  this  there  is  a  chronic  diarrhoea,  the  stools  are  fluid  and  offen- 
sive, the  abdomen  is  swollen  and  tympanitic,  and  if  the  flatulent  dis- 
tention can  be  relieved,  the  enlarged  glands  may  be  felt  as  small, 
firm,  rounded,  somewhat  movable  tumours,  most  commonly  lying  near 
the  navel  or  in  the  right  iliac  fossa.  There  is  moderate  fever,  marked 
anaemia,  and  great  emaciation.  Tuberculous  peritonitis  is  a  comnum 
coexistent  lesion. 

VIII.    TrBEBCPLOSIS   OF  THE    ALIMENTARY    CaNAL 

Tuberculosis  of  any  portion  of  the  alimentary  canal  except  the 
intestines  is  rare.  Tuberculous  ulcers — shurjily  defined,  irregular, 
indurated  base,  with  yellowish  floor,  not  inclined  to  bleed — are  met 
with  on  the  lips  (very  rare) ;  on  the  tongue,  in  which  ease,  in  contra- 
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diatiuction  to  syphilis,  the  submaxillary  glunda  are  not  enlarged  and 
the  iodides  do  no  good ;  on  the  tonsils,  often  associated  with  cerrical 
adenitis;  on  the  pharynx,  by  extension  from  a  laryngeal  tuberculo- 
sis; and  in  the  cosophapus  and  stomach.  In  accessible  ulcers  scrap- 
ings may  he  t'.tatnined  for  tubercle  bacilli,  or  inoculations  made. 

latestinal  Tuberculoais. — The  infection  is  often  primary  in 
children  (from  milk);  in  adults  almost  always  secondary  to  disease 
of  the  lungs.     It  occurs  in  one  half  of  all  c^ses  of  chronic  phthisis. 

(fl)  Symptoms. — Persistent  diarrhcBa,  often  alternating  with  con- 
stipation, is  a  prominent  symptom.  The  stools  are  thin,  offensive, 
and,  if  the  large  iutestine  is  involved,  may  contain  mucus  and  blood. 
There  may  be  moderate  colicky  pain  and  localized  tenJerness. 

(i)  Diagnosis. — A  chronic  diarrhoea  occurring  in  the  course  of 
chronic  pulmonary  phthisis  is  usually  tuberculous,  unless  due  to 
amyloid  disease  of  the  intestines,  in  which  case  evidences  of  amyloid 
disease  of  the  spleen,  liver,  or  kidneys  may  be  found.  Primary 
tuberculosis  of  the  intestines  is  recognised  with  great  difficulty. 
Anajmta,  loss  of  flesh,  fever,  the  discovery  of  enlarged  mesenteric 
glands,  and  the  finding  of  tubercle  bacilli  in  the  faeces  (in  the  absence 
of  pulmonary  disease  in  which  the  germs  may  be  swallowed)  may  lead 
to  a  diaguosis,  but  it  may  be  necessary  to  wait  for  the  development 
of  tuberculosis  in  some  other  part  of  the  body. 

Chronic  tuberculosis  localized  in  the  ciEcum  or  appendix  may,  in 
consequence  of  tlie  development  of  a  tumorous  mass,  simulate  a 
subacute,  chronic,  or  recurring  appendicitis,  or  a  carcinoma  of  the 
caecum.  The  discovery  of  tubercle  bacilli  in  the  stools  may  enable  a 
diagnosis. 

IX.  Tuberculosis  of  Other  Organs 

Liver. — This  is  infrequent  except  in  connection  with  genenl 
tuberculosis  and  tuberculous  peritonitis.  In  the  last  the  perihepati- 
tis may  involve  the  portal  vessels  and  give  rise  to  ascites.  Other- 
wise there  are  no  symptoms  of  clinical  importance.  Spleen. — En- 
largement of  the  spleen  is  constant  in  acute  miliary  tuberculosis, 
because  of  its  involvement  in  the  tuberculous  infection.  Suprarenal 
Capsules. — Generally  chronic,  often  associated  with  tuberculosis  else- 
where. It  is  ciinically  important  because  of  its  frequent  existence  in 
Addison's  disease  (rjr.  t'.).  Bruin  and  Spinal  Curd. — Acute  tubercu- 
lous meningitis  (page  788)  has  been  considered.  Chronic  tuberculosis 
of  tho  brain  (meningo-encephalitis)  and  spinal  cord  causes  symptoms 
of  tumour  of  the  brain  {q.  v.),  or  spinal  tumour  {q.  i'.),  or  spinal 
meningitis  {q.  *■.).  Mammnnj  Ci7«m//.— Indicatod  by  the  presence  of 
circumscribed  nodules  which  often  ulcerate  and  form  tistulae.     The 
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nipplo  is  retracted,  and  the  axillary  glands  are  enlarged  in  most 
cases.  Tuberculous  (euld)  abscess  may  occur.  The  diagnosis  is  to 
be  made  from  the  appearance  of  the  ulcers  and  fistula?,  the  finding 
of  tubcrtulaHs  disease  elsewhere,  and  the  demonstration,  by  the 
microscope  or  by  inoculation,  of  the  presence  of  tubercle  bacilli  in 
scrapings  from  the  ulcer  or  fistula, 

X.   Diagnosis  of  Tubebculosib 

Aside  from  the  symptoms  and  physical  signs  of  the  various  forms 
of  tuljerculosis,  the  diagnosis  depends  : 

(1)  Upon  the  presence  of  the  tubercle  bacilli  in  sputum,  effusions, 
urine,  pus,  or  scrapings  from  the  lesions;  or  upon  the  results  of 
inoculation  of  these  substances  into  guinea-pigs. 

(2)  A  reaction  after  the  hypodermic  injection  of  tuberculin 
(Koch's  original).  One  milligramme  is  used  as  the  iiiitiiil  do.se,  hut 
if  there  is  no  reaction — i.  e.,  unless  the  temperature  rises  within  10 
or  12  hours  to  103°  to  104° — a  dose  of  2  or  3  milligrammes  is  given  2 
or  3  days  subsequently. 

XXVIK.    SYPHILIS 

I.  Acquired  Syphilis. — (it)  Primary  Stag:e.— In  from  i?  to  i 
weeks  after  inoculation  the  initial  lesion  appear?  as  a  small  red 
papule  which  increases  in  size,  becomes  eroiled,  and  finally  forms  a 
small  nicer  with  a  raised,  movable,  and  characteristically  gristly  or 
indnrated  base — the  hard  chancre.  Usually  seated  upon  the  prepuce 
or  the  vulva,  it  may  occur  just  inside  the  urethra,  or  upon  the  finger 
(especially  in  physicians),  lip,  tongue,  or  elsewhere.  The  lymph 
glands,  by  way  of  which  the  affected  region  is  drained,  undergo  a 
painless  enlargement,  occurring  about  2  weeks  after  the  appearance 
of  the  initial  lesion. 

{/fj  Secondary  Stage. — In  from  6  to  12  weeks  from  the  appearance 
of  the  primary  lesion  the  constitutional  symptoms  become  manifest. 
There  is  fenr,  usually  mild  (101")  and  continuous;  or  it  may  be 
remittent,  more  rarely  distinctly  intermittent.  There  is  weakness, 
headache,  slight  backache,  and  general  aching,  often  with  a  red- 
dened and  sore  throat.  AtKPinia  with  a  sallow  or  slightly  yellowish 
tint  of  the  skin  (syphilitic  cachexia)  is  present  and  may  develop 
quite  rapidly.  The  lymph  glands  all  over  the  body  may  become 
somewhat  enlarged  and  indurated.  Skin  eruptions  appear,  first  and 
most  commonly  the  macular  (roseolar)  syphilido,  reddish-brown 
"coppery"  spots  occurring  especially  upon  the  anterior  aspect  of 
the  trunk  and  arms,  and  remaining  for  one  or  two  weeks.  It  may 
recur  at  a  later  period.     This  rash  when  seated  in  the  nose  and 
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tliroftt  causes  coryza  ami  angina.  The  papular  syphilide,  resembling 
Bone,  and  oceurring  mainly  upon  tiie  face  and  trunk,  is  next  most 
common.  If  tlie  papules  suppurate,  as  they  may  in  the  severer  forms 
of  the  disease,  the  condition  may  simulate  smallpox. 

Syphilitic  psoriasis,  a  squamous  or  scaly,  copper-coloured  syphi- 
lide, occurs  especially  on  the  palms  and  soles.  Mucous  patches  (char- 
acteristic and  contagious),  welWefined  flattened  growths  with  a 
moist  surface  covered  by  a  grayish  secretion,  are  found  not  only 
upon  the  mucous  membrane  of  the  lips,  tongue,  gums,  cheeks,  and 
pharpix,  and  the  muco-cutaneous  junctions  of  the  anus,  vulva,  and 
penis,  but  also  in  the  moist  cutaneous  folds  of  the  perinwum,  groins, 
axillfv,  navel,  and  weba  of  the  toes.  The  tonsils  may  show  small 
ulcers ;  and  papillary  hypertrophy  of  the  mucous  membranes  may 
cause  soft  warty  outgrowths  or  condylomata,  especially  about  the 
anus  or  vulva.  Whitish  spots  (Icucomat-a)  may  bo  seen  upon  the 
tongue,  particularly  in  smokers.  White  patches  (leucoderma)  sur- 
rounded by  an  increased  deposit  of  pigment  may  occur,  especially 
on  tlie  neck.  Loss  of  hair,  perhaps  including  eyelashes  and  eye- 
brows (syphilitic  alopecia),  frequently  takes  place,  usually  3  or  4 
months  after  the  infection.  A  painful  periostitis,  the  pain  growing 
worse  at  night,  may  become  manifest.  It  is  usually  circumscribed 
(nodes  or  exostoses),  and  occurs  especially  upon  the  tibife,  clavicles, 
aTid  cranial  liones.  Syphilitic  onychia  or  paronychia  may  deform  or 
destroy  the  nail.  Three  to  six  months  after  the  initial  lesion  iritis 
may  develop ;  choroiditis  and  retinitis  are  rare.  Epididymitis  and 
parotitis  may  occur.     Abortion  or  miscarriage  is  common. 

(f)  Tertiary  Stage. — The  lesions  which  are  commonly  recognised 
as  tertiary  may  appear  as  early  as  6  months  from  the  occurrence  of 
the  initial  sore,  while  secondary  lesions  are  still  present;  ordinarily  a 
latent  period  intervenes,  and  it  is  several  years  before  the  tertiary 
manifestations  begin.  The  characteristic  lesions  of  the  third  stage 
are  certain  cutaneous  lesions,  gummata  (syphilomata)  especially  of 
the  viscera,  diseases  of  the  bone,  and  amyloid  degeneration. 

(1)  C'utaneifus  Muniffstdtifnis. — The  tuberculous  syphilide  ap- 
pearri  as  small  nodules,  whicii  break  down,  resulting  in  well-<lefined, 
rounded,  and  deep  ulcers,  which  may  coalesce  with  neighbouring 
lesions,  healing  in  one  part  and  extending  at  another  (serpiginous 
ulcer),  with  a  thick,  yellowish  discharge.  After  heating,  the  cicatrix 
resembles  that  of  a  burn.  These  lesions  may  be  covered  by  a  conical 
stratified  crust  (rupia)  which  is  quite  characterigtic.  (^inmmata 
originating  in  the  subcutaneons  tissues  may  grow  to  the  size  of  a 
walnut.  They  may  be  absorbed,  or  may  break  down^  forming  a  deep 
ulcer  and  a  deep  scar. 
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(2)  Gummttla  of  the  Mucous  Afembrafien. — These  result  iii  nlcera 
which  niiiy  ciiiise  deforming  soars;  or  destroy  bone  or  cartilnge,  if 
such  underlie  the  affected  mncous  membrane.  Thus  pumniata  of 
the  mouth  and  nasopharynx  may  perforate  the  nassil  septum  and 
flatten  the  nose ;  or  perforate  and  purtly  destroy  the  hard  and  soft 
palate;  or  cause  the  adhesion  of  the  soft  palate  to  the  posterior  wall 
of  the  pharynx.  Gummatous  ulceration  of  the  rectum  may  result 
in  cicatricial  stricture. 

(3)  Viummala  (if  the  Bones,  Periofiteum,  and  Mu/tch'.<<. — The  cranial 
bones  in  particular,  leas  frequently  the  long  hones,  are  subject  to 
gitmmous  periostitis.  The  guntmata  are  at  first  hard,  but  subse- 
quently soften,  ulcerate,  and  expose  curious  bone;  perhaps  causing 
perforation  of  the  skull  when  the  cranial  Irenes  are  afft'Ctcd.  trum- 
mata  growing  from  the  bodies  of  the  vertebrae  may  impinge  upon 
the  spinal  cord;  and  similar  growths  may  involve  the  joints  and 
periarticular  tissues.  Diffuse  guramous  intiltratiou  of  the  lingers  or 
toes  constitutes  dactylitis  syphilitica. 

Circumscribed,  sligiitly  movable  gummata  may  occur  in  the  mus- 
cles; and  a  chronic  myositis  may  result  from  syphilis. 

II.  Congenital  Syphilis. — The  symptoniB  of  inherited  syphilis 
may  be  present  at  birth  ;  usually  they  appear  between  4  and  8  weeks 
alter  birth, 

(1)  Symptoms  at  Birth. — The  infant  is  poorly  developed,  emaci- 
ated, and  blisters  or  buUaj  (pemphigus)  are  usually  present  on  the 
wrists  and  hands,  ankles  and  feet.  The  epiphyses  of  the  long  bones 
may  be  separated  from  the  shaft  {osteochondritis) ;  the  spleen  and 
the  liver  are  enlarged;  the  lips  and  angles  of  the  mouth  are  iissured 
and  ulcerated;  and  there  is  a  marked  coryza  ("^ snuffles"). 

i^i)  Earhf  Syniptomx  after  Birth. — The  infant  may  be  born  plump 
and  healthy,  and  bo  remain  for  from  4  to  8  weeks,  at  which  time  it 
begins  to  snuffle,  the  skin  around  the  nostrils  ulcerates,  and  the 
nasal  bones  may  become  necrosed  and  the  root  of  the  nose  flattened 
down.  The  akin  is  sallow,  and  usually  first  about  the  month,  arms, 
and  genitals,  erythematoiis,  eczematous,  macular,  or  papular  sypliilides 
develop.  The  lips  and  angles  of  the  mouth  become  characteristically 
fissured  {rhagtule.t)  and  ulcerated.  Alopecia,  ulcerations  of  tlie  akin 
and  mucous  membranes,  enlargement  of  the  spleen  (of  diagnostic 
value),  enlargement  of  the  liver  (not  significant),  slight  swelling  of 
the  lymph  glands,  and  rarely  subcutaneous  and  mucous-membrane 
haemorrhages  may  occur.  The  child  cries,  becomes  peevish,  sleep- 
less, anaemic,  and  thin. 

('])  Late  Stpnptoms. — In  cases  which  recover  from  the  early  mani- 
lestations,  the  late  symptoms  may  appear  either  at  the  second  denti- 
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tion  or  at  puberty.  The  child's  general  development  is  faulty,  and 
even  at  the  age  of  puberty  the  patient  may  retain  the  characteristics 
of  a  much  eurlier  period.  The  late  symptoms  are  iuterstitial  kera- 
titis or  iritis,  rapid  onset  of  deafness,  perhaps  due  to  labyrinthine  dis- 
ease, Uutchinsoii's  teetli  (page  241),  chronic  periostitis,  especially  of 
the  tibia  (siibre-sliaped),  and  atrophy  of  the  testicles. 

III.  Visceral  S3rphilifl.— Syphilis  of  the  Brain  and  Cord. — 
The  syniptoins  are  due  to  the  presence  of  gummata  ;  or  a  gumniutoua 
meningitis  or  arteritis  ;  or  localized  sclerosis.  Cerebriil  Hyphilis  pre- 
sents the  symptoms  of  brain  tumour  {q.  v.),  epilepsy  {q,  v.),  demen- 
tia paralytica,  ur  apuploxy  {q.  v.).  Spinal  syphilis  presents  the 
symptoms  of  tumour  of  the  cord  {q.  v.),  or  chronic  spinal  meningitis 
(7.  t'.). 

Syphilis  of  the  Lungs. — In  rare  cases  this  may  simulate  chronic 
phthisis,  hut  the  diagnosis  is  difficult.  If  the  symptoms  and  signs 
of  chronic  phthisis,  or  of  chronic  interstitial  pneumonia  with  bron- 
chiectasis, occur  in  a  person  who  is  uuquestioiiaWy  syphilitic,  and 
repeated  examinations  fail  to  reveal  the  presence  of  tubercle  bacilli, 
it  may  be  considered  syphilis  (gummata  or  fibrosis)  of  the  lungs. 
Janeway  has  called  attention  to  the  occasional  existence  of  fever  in 
tertiary  syphilis.  Prior  to  the  publication  of  his  paper  1  liad  under 
my  care  a  physician  who  hud  fever  (101°  to  102°),  cough,  expectora- 
tion, and  some  physical  signs  of  chronic  phthisis,  but  also  presented 
gumma  in  the  liver,  amyloid  kidneys,  profound  unffimia,  and  a  rapid 
arteriosclerosis,  with  absence  of  tubercle  bacilli  in  his  sputum. 
There  were  also  tibial  nodes,  pigmented  scars,  and  a  history  of  a 
very  persistent  sciatica.  In  this  case  I  made  a  diagnosis  of  pulmo- 
nary syphilis. 

Syphilis  of  the  laver. — Gummata  form  in  the  substance  of  the 
liver,  and  as  a  result  of  their  absorption  the  liver  becomes  deeply 
lobulated.  A  chronic  fibrous  inflammation,  affecting  mainly  Glisson 'a 
capsule,  may  coexist,  causing  a  pcriliepatitis,  with  fibrous  bands  run- 
ning inward  along  the  portal  canals.  Amyloid  disease  of  the  liver 
may  supervene. 

(1)  Si/mptoms. — There  may  be  evidences  of  hepatic  cirrhosis 
(ascites,  slight  jaundice,  and  digestive  disturbances) ;  or  the  liver 
may  be  enlarged  and  irregular,  and  the  spleen  also  enlarged,  with 
polyuria,  albumin,  and  casts  (amyloid  disease) ;  or  the  gummata  may 
form  a  tumour  in  the  right  or  left  lobe  of  the  liver.  The  disease  may 
be  latent.  The  ascites  is  due  to  pressure  by  gummata,  or  contrac- 
tion of  cioitrioia)  tissue,  upon  the  portal  vein  or  its  branches. 

[2)  /Jiag/io/tin. — Tliere  must  be  good  evidence  of  a  previous  syph- 
ilitic infection.     If   with  this  the   liver  is  found  (after   remo^'ing 
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ascitic  fluid  if  necessary)  to  1h>  cnliirged,  distinctly  lobiilatcd,  aud 
irregular,  or  presents  several  roundud  jirominenecs,  luid  the  general 
health  is  not  greatly  impaired,  the  disease  is  probably  syphilitic.  The 
therapeutie  test  (potassium  iodide)  is  helpful. 

An  enlarged  amyloid  liver  with  irregular  gummata  closely  simu- 
lates cancer  of  the  liver,  but  in  the  latter  ascites  and  jaundice  are 
rare;  there  is  marked  cachexia;  there  is  often  a  softening  or  depres- 
sion in  the  centres  of  the  nodules;  usuully  a  history  of  a  primary 
m;ilii,'nant  growth  in  the  breast,  stomach,  intcstiaes,  or  uterus,  and  it 
is  found  us  a  rule  only  after  40  years  of  age. 

Syphilis  of  the  Rectum.— Occurs  most  commonly  in  women,  and 
consists  in  the  development  of  diffuse  submucous  gummata  above 
the  internal  sphincter.  The  sijmpiomi  are  those  of  a  slowly  pro- 
gressive narrowing  or  stricture  of  the  rectum.  The  stools  may  be 
muco-purulcnt  and  passed  with  straining  and  tencsmu-?,  simulating 
a  chronic  dysentery.  In  addition  to  the  history  or  presence  of  other 
syphilitic  lesions  the  diagnosis  depends  upon  a  rectal  examination 
which  reveals  a  firm  fibrous  ring,  differing  materially  from  the  cra- 
teriform  ulcer  of  rectal  cancer. 

Syphilis  of  the  Heart. — This  occurs  in  the  form  of  gummata  or 
chronic  fibrosis,  or  both. 

StjmpUima. — A  sense  of  oppression,  palpitation,  and  extreme  irreg- 
ularity of  the  heart  action,  dyspnea,  and  piwcordial  pain  or  angi- 
nal attacks,  occurring  in  a  patient  who  is  known  to  be  the  sub- 
ject of  tertiary  syphilis,  may  eiuible  at  least  a  probable  diagnosis  of 
cardiac  syphilis.     Sudden  death  occur.-;  in  ;}.!  per  cent  of  these  eases. 

SyphUis  of  the  Arteries, — Eridarterilis  and  periarteritis  may  play 
an  important  part  in  the  production  of  arteriosclerosis  (*/.  r.),  aneu- 
rism {q.  r.),  and  [laralytit;  dementia. 

Syphilis  of  the  Kidneys. — The  usual  manifestation  of  roial  syph- 
ilis assumes  the  form  of  amyloid  degeneration  of  the  kidneys  ('/.  v.). 

Syphilis  of  the  Testicles. — This  may  appear  in  two  forms:  a  uni- 
form or  irregular  painless  atrophy  of  the  tcHticlcs,  usually  involving 
one  more  than  the  other,  and  gummata  of  the  testicles.  As  compared 
with  tuberculosis  of  tlie  testicle,  syphilitic  orchitis  presents  nodules 
mainly  in  the  body  of  the  testis,  tlie  epididymis  usually  escaping,  and 
there  is  no  tendency  (,o  ulceration.  Malignant  disease  of  the  testicle 
develops  more  rapidly,  is  paitiful,  and  may  ulcerate. 

IV,  Diagnosis  of  Syphilis. — The  tendency  to  concealment  on 
the  part  of  the  patient  is  to  be  remembered.  When  endeavouring  to 
ascertain  the  existence  of  a  previous  s>'philitic  infection,  the  result 
of  which  may  explain  the  present  condition,  the  following  points  are 
to  be  determined  : 
49 
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Is  there  a  history  oT  a  primary  sore  (gt'uital  or  extragfnit!il),fol 
lowed  byskiij  rushes  (without  itching),  sore  throat,  and  alopcciu? 

In  women,  have  tliere  been  frceiucnt  utiorlions  or  miscarriages? 

In  eliildren,  is  there  u  !iistory  of  "snuffles''  and  skin  ra^bea 
within  the  first  3  months  after  birth  ? 

Examine  nose,  mouth,  and  tiiroat  for  lesions,  such  as  destruction 
of  nasal  septum  and  flutUiiing  of  noso,  perforation  of  hard  or  soft 
palate,  ulcers,  mucous  patches,  etc. 

Evamine  tlio  cutaneous  surface  for  scars  (groin,  leg);  the  genitals 
for  the  primary  sear  and  for  sypbilitie  atrophy  or  enlargement  of  the 
teatielea. 

Examine  the  bones  (especially  tibia,  clavicle,  and  cranial  bones^ 
for  nodes,  or  necrosis. 

Examine  the  teeth  (for  Hutchinson's  sign);  the  eyes  for  iritic 
adhesions  or  interstitial  (ground-glass)  keratitis. 

Examine  the  lymph  glands  for  universal  moderate  enlargement 
and  indunition. 

Remember  (hat  paralysis  of  single  cranial  nerves,  or  nnomaloua 
or  atypical  symptom  groups  (especially  in  disease  of  the  nervous 
By8tem),are  apt  to  he  of  syphilitic  origin  ;  also  that  visceral  syphilis 
presents  symptoms  which  usually  do  not  ditfer  from  those  of  non- 
syphilitic  disease,  and  that  the  diagnosis  of  their  syphilitic  origin  de- 
pends upon  the  history  of  infection  and  the  finding  of  lesions  which 
are  accessible  and  characteristic. 


XXIX.    GONORRHCEAL    RHEUMATISM 

This  form  of  systemic  infection,  manifested  mainly  by  an  arthri- 
tis, occurs  as  a  rule  during  or  toward  the  end  of  a  gonorrhcea,  but 
may  show  itself  at  any  time  in  the  course  of  a  subsequent  gleet. 

Symptoms.  —These  are  variable.  There  may  be  Heetiug  joint 
pains,  without  redness  or  fever;  nr  polyarticular  inflammation,  with 
fever,  re<lneas,  and  swelling  of  the  iiffeeled  joints;  or  one  articulation, 
especially  the  kuee  joint,  may  become  greatly  swollen  and  excessively 
painful  (rarely  suppiinttes),  with  but  moderate  fever;  or  the  knee 
ji)itit  tnay  till  with  tlutd,  often  without  pain,  redness,  or  swelling;  or 
the  bur.-iic  and  tendon  sheaths  in  the  vicinity  of  an  articulation  may 
become  ind  imod  and  cause  thick  swelling  abnve  and  below  the  joint. 
Endocarditis  (sometimes  ulcerative),  pericarditis,  or  pleurisy  may 
occur,  usually  in  tlie  polyarthritic  form.  If  suppuration  takes  place 
(generally  in  the  knee  joint)  or  ulcerative  endocarditis  supervenes, 
the  symptoms  may  shift  intt)  those  of  a  pyaemia. 

Diagnosis. —  The  presence  of  a  recent  gon«rrh<pa  affords  a  direct 
clew  to  the  nature  of  the  disease ;   occurring  during  a  gleet,  the 
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latter  may  bo  Dverlookoil  and  an  incorrect  diagnosia  result.  Cotn- 
part'd  with  rheiimiitir  fever  (page  775)  fewer  juints  are  aJTected,  the 
fever  jind  constitutional  sy?i)ptoms  are  less  marked,  the  disease  is 
intractable  und  tends  to  uhronicity,  relapses  are  cammou,  and  anti- 
rheumatic treatment  is  of  iittle  or  no  aerviee. 


XXX.    ANTHRAX 

This  disease,  usually  affecting  sheep  and  cattle,  and  due  to  the 
BfirUh's  /iiifliran'it,  may  develop  in  man  from  accidental  inoculation. 
There  are  several  forms  of  autlirax. 

Symptoms.— (1)  Mallg^nant  Pustule.— At  the  point  of  inoc- 
ulation (fiice,  hand),  1  to  3  ilays  after  infection,  a  snuiU  red,  Inirn- 
inj(  papule  forms,  rapidly  developing  into  a  vesicle  contain i!!*:,'  hloody 
Bcrum,  which  soon  breaks,  leaving  a  dark  or  black  scab  lying  in  the 
centre  of  a  large  area  of  brawny  induration  and  (edematoitft  fiwelling. 
Red  lines  (inflamed  lymphatic  vessels)  radiate  outward,  and  there 
are  secondary  vesicles  surrounding  the  original  pustule.  By  the 
second  day  the  constitutional  symptoms  are  severe;  prostration, 
high  fever,  sweating,  nausea  and  vomiting,  deliriunt,  splenic  swell- 
ing, and  in  bad  cases  coma  and  collapse.  Death  may  occur  in 
from  5  to  8  days;  or  the  vesicle  may  slough  off  and  convalescence 
begin. 

{"i)  Aothrax  (Edema. — The  constitutional  symptoms  are  grave 
ami  instead  of  the  formation  of  a  pustule  there  is  widespread  brawny 
oedema  which  may  lead  to  extensive  and  often  fatal  gangrene. 

(3)  Internal  Anthrax. — This  occurs  in  two  forms. 

Woid-Kor/eig'  /Ji.sense. — In  this  there  is  a  sudden  onset,  with 
rigour,  fever  (103°  to  103°),  headache,  pains  in  back  and  legs,  faintness 
and  prostration.  The  pulse  is  rapid  and  weak,  and  in  bud  cases  there 
are  vomiting,  diarrhoea,  delirium,  coma,  collapse,  and  death  within  "2-4 
honrs.  In  some  instances  the  infection  manifests  itself  princii)aUy 
in  the  lungs,  affording  the  symptoms  and  signs  of  bronchitis,  or  of  a 
rapidly  spreading  septicffimic  (typhoid)  pnenmoniii. 

Intenliwil  Form. — Sets  in  witli  a  chill,  followed  by  ](ain  in  back 
and  legs,  nausea,  vomiting,  abdominal  pain  and  diarrhoea,  with  mod- 
erate fever :  in  bad  cases,  cyanosis,  dyspnoea,  mucous  membrane  lifem- 
orrhages,  petechia?,  and  toward  the  close  restlessness,  convulsions, 
and  mus(  iilar  spasms. 

Diagnosis. — The  occupation  of  the  patient  is  an  important 
diagnostic  factor.  .4ntbrax  occurs  in  hostlers,  butchers,  tanners, 
shepherds,  wool-sorters,  raginckers.  weavers,  carpet  and  blanket  nuik- 
ers,  and  in  general  those  who  work  in  hides,  hair,  or  wool.  External 
anthrax  is  recognised  by  the  appearance  of  the  pustule.     Internal 
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anthrax  is  diagnosed  with  great  difficult}'  unless  external  anthrax 
coexists.  In  cases  suspected  because  of  the  occupatiou,  blood  or 
local  products,  if  such  can  be  obtained,  should  be  inoculated  into 
mice  or  guinea-pigs. 

Prognosis.— If  the  malignant  pustule  is  promptly  operated 
recovery  is  the  rule.     Internal  anthrax  is  usually  fatal. 

XXXI.    GLANDERS  iFARCY) 

This  is  a  disease  of  the  horse,  due  to  the  liaciUns  mallei,  but  may 
be  transmitted  by  accidental  inoculation  to  man.  It  is  localized 
either  in  the  nose  {gUmdm*)  or  beneath  the  skin  (fnrcy).  The 
essential  lesion  con.sists  of  nodules  which  break  down,  forming  ulcers 
on  mucous  nicmijrancs  and  abscesses  in  tlu'  skin.  The  disease  may 
be  acute  or  chronic 

Symptoma. — (1 )  Acute  Glanders, — After  a  period  of  incubation 
of  3  or  4  days,  sometimes  14  days,  swelling,  redness,  and  intiamma- 
tion  of  the  lymphatics  at  the  point  of  inoculation  is  observed.  At 
the  same  time  there  are  headache,  malaise,  anorexia,  fever,  and  joint 
pains.  In  two  or  three  days  nodules  form  in  the  nasal  cavities,  fol- 
lowed by  ulceration  and  a  miico-puriilcnt  discharge.  'i'hc  nose 
swells,  and  the  cervical  glands  are  much  enlai'ged.  Coincidently  an 
eruption  of  red  papules  comes  out  on  the  face  and  about  the  joints, 
occasionally  over  the  trunk.  The  painiles  rajiidly  become  pustules 
(resembling  tho.<*e  of  variola),  a  septica^mic  condition,  often  with  the 
development  of  pneumonia,  ensues,  and  the  disease  invariably  ends 
in  death  in  from  6  to  12  days. 

i'i)  Chronic  Glanders.— The  symptoms  are  those  of  a  chronic 
coryza  with  recurring  ulcers.  There  may  be  weakness,  occasional 
fever,  loss  of  fiesh,  and  wandering  pains  in  the  limbs. 

(3)  Acute  Farcy, — The  nose  is  not  involved,  but  with  the  general 
symptoms  of  an  acute  septicajniia  or  pyx*niia,  nodular  enlargements 
(farcy  buds),  which  quickly  suppurate,  form  along  the  course  of  the 
intlamed  lymphatic  vessels.  The  joints  are  painful  and  swollen,  and 
abscesses  may  develop  in  the  muscles.  Tlie  disease  is  usually  fatal 
in  from  1"^  to  1,5  days. 

(4)  Chronic  Farcy.— There  are  numerous  subcutaneous  nodules 
which  suppurate  and  sometimes  form  deep  ulcers.  The  lymphatics 
are  involved  slightly  if  at  all. 

Biag:nosis. — The  occupation  of  the  patient  (stableman,  groom, 
hostler)  is  an  important  factor  in  the  diagnosis.  In  suspected  cases 
the  BacilluH  luallei  should  be  sought  for  in  the  di.scliarges  ;  or  a  portion 
of  the  latter,  or  of  a  culture  made  from  the  discharges,  should  be 
inoculated  into  the  peritoneal  cavity  of  a  male  guinea-pig.     In  two 
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da>-3,  if  the  Bttnllun  nudki  li  present,  tho  testes  are  greatly  swolli-ii 
ami  proceed  to  suppiiratiuii. 

Prognosis. — Aunte  ousos  dii* ;  cliroiiic.  cases  have  a  niortality  of 
60  pel'  ci'iit. 

XXXll.    ACTINOMYCOSIS 

A  chronic  disease,  mainly  of  animals,  occasionally  of  man,  caxised 
by  the  ray  finisrus  {SlrcpffAhrix  acfinomtjirs). 

Symptoms. — { 1 )  Acfinom_i/msis  of  Motith  and  Jaw. — Tin:  lower 
jaw  is  enlarged,  or  the  side  of  the  face  is  swollen,  or  an  abscess  forms 
at  the  angle  of  the  jaw  and  discharges  pus,  which  contains  the 
organisms. 

(2)  PnJmonury  Actinomyco»U. — The  symptoms  arc  those  of  a 
putrid  bronr'liitis  {q. ;?.),  pulmonary  abscess  (y.  /'.),  or  a  chronic  tuber- 
culosis, witli  irregular  fever,  and  oiTcusivo  sputum;  or  an  empyema 
{q.  f.)  may  result. 

(3)  Cerebral  ArliiiOf/iJ/cosu. — This  is  rare.  The  symptoms  are 
those  of  brain  tumour  (y.  v.)  or  cerebral  abscess  (q.  v.). 

(4)  iiih'Kfiiitd  Ai:fiu<iiiujcosis. — (ia.stric  disturbance',  diarrluca,  lo- 
calized pain  or  tenderness  ;  or  symptoms  of  secondary  hepatic  abscess 
{q.  v.),  perforation  peritonitis  [q.  r.),  pericaecal  abscess  or  appendicitis 
(q.  r.),  may  result. 

Diagnosis. — To  be  made  only  by  the  discovery  of  the  parasite 
in  the  sputum  or  pus. 

XXXIIl.     LEPROSY 

A  chronic  disease  catised  by  tlie  Ihicilhis  lepnp.  There  are  two 
clinical  varieties,  which,  however,  may  coexist  in  the  same  person. 
The  period  of  incubation  is  usually  from  3  to  5  years. 

Symptoms. — (1)  Tidieretdar  Lcpruxtf. —  In  tho  early  stage  there 
are  slightly  elevated,  hypcne.'ithctic  patches  of  erythema,  usually  on 
the  face,  arms,  and  knees.  The  patdicK  geiicrally  become  pigmented ; 
rarely  w^bite  and  anesthetic.  At  a  later  period  somewhat  tender 
nodules  of  varying  size  form,  at  first  especially  on  the  fafc,  liauiU, 
and  feet,  with  thickening,  induration,  and  scaliness  of  the  skin.  The 
nodules  may  break  ilowu  and  form  ulcers,  which,  healing,  give  rise 
to  deforming  cicatrices.  The  eyelashes  and  eyebrows  fall  out. 
Owing  to  involvement  of  the  mucous  membrane  of  the  mouth, 
throat,  and  larynx,  ozfena,  cough,  dy.spnom,  hoarseness,  or  aphonia 
may  result ;  blindness  may  ensue  from  keratitis  by  extension  from 
on  affected  conjunctiva. 

(2)  AntPidhefic  Lrprosy. — There  are  at  first  nerve  pains  and  areas 
of  hyperassthesia  or  numbness.  Later  there  are  patches  of  anaea- 
thesia,  which  may  bo  whitish  or  scaly,  preceded  or  not  by  maculae. 
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The  accessible  nerve  trnnlvs  may  be  bard  and  nodulated  (ptrijihcral 
neuritis),  and  Irojdiii-  diiitiirbiLnc'es  he*  rune  proniinout.  BiiIIjl'  form, 
generally  npou  llie  extrL-niiiius,  mid,  bmikiup,  result  in  destructive 
ulcers.  The  fiufjjors  and  toes  may  become  contractured,  and  the  pha- 
langes undergo  necrosis  and  be  lost. 

Diagnosis. — 'i'bo  dusky-red  liypera?sthetk'  macula^  of  the  early 
stage,  with  the  subsequent  development  of  auwsthetic  areas,  are 
quite  characteristic;  while  in  advanced  cases  tliere  is  rarely  any 
doubt.  The  bacilli  may  be  found  in  a  iiodul<>,  or  the  secretion  from 
an  ulcer,  in  suspected  cases. 

Prog-nosia. — Ultimately  hopeless;  but  the  disease  is  extraordi- 
narily chronic,  lasting  from  4  to  20  or  even  30  years. 

XXXIV.    TETANUS 

This  disease — caused  by  the  Itiduun  htni/lux,  which  grows  in  the 
soil,  and  particularly  iu  manure  —  arises  usually  by  inoculation 
through  wouu(is,  especially  of  the  extremities;  but  it  may  be  idio- 
patliic.  The  period  of  incubation  varies  from  1  to  2  weeks.  Acute, 
ehrouic,  and  cephalic  forms  are  recognised. 

Symptoms. — (1)  Jcn/e  ?>•/«?(««.— The  onset  may  be  abrupt, 
but  more  commonly  headache,  malaise,  and  perhaps  chilliness,  occur, 
with  slight  stiffness  of  the  neck,  or  of  the  muscles  of  the  jaw. 
Tonic  spasm  of  the  masseters  (loekjaw  or  trismus)  soon  develops, 
and  tbe  fuee  assumes  the  risttg  sardonicns.  The  head  is  dniwn 
back,  the  legs  rigidly  extended,  and  the  body  may  be  thrown  spas- 
modically into  a  condition  of  opistliotonos,  cniprosthotonos,  or  pleu- 
roslhotonos.  The  arms  me,  as  n  rule,  little  involved.  During  the 
paroxysms  there  may  be  spasm  of  the  glottis,  dyspnam,  cyanosis,  or 
rapid  respiration,  with  sharp  pain  along  the  costal  margins.  The 
skill  is  covered  with  perspiration,  and  the  temperature  uuiy  or  may 
not  be  moderately  elevated.  Hyperpyrexia  (IDS"  to  112")  may  occur. 
The  pulse  is  usually  rapid.  The  paroxypms  of  spasm  are  excessively 
painful  and  rc<'ur  spontaneously,  or,  in  severe  cases,  ns  a  result  of 
external  irritants,  and  last  a  variable  time.  The  muscles  remain 
tonically  contracted  in  the  intervale.  The  mind  is  not  affected. 
Usindly  fatal  in  about  10  days.  Tetanus  may  affect  the  newborn,  the 
infection  entering  by  way  of  the  navel. 

(2)  Cephtilic  'J'ltfitiMs. — If  ihe  wound  of  inoculation  is  on  one  side 
of  the  head  or  face  there  is  trismus,  dysphagia,  and  paralysis  of  the 
facial  nerve  on  the  same  side  as  the  injury. 

(3)  Chrouir  Tttatnts.—T\\Q  symptoms  are  those  of  the  acute  form, 
but  are  milder,  interrupted  by  periods  of  relief  from  paroxysmal  and 
tonic  spasm,  and  the  course  of  the  disease  is  prolonged  for  weeks. 
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Differential  Diagnosis. — The  cardinal  symptoms  are,  a  wound 
(usually),  a  period  of  incubation,  trismus,  and  rigidity  of  the 
neck. 

(1)  Hydrophobia.  -  In  this  there  is  a  history  of  a  bite  from  a 
rabid  animal,  mental  disturbances,  spasmodic  dysphagia  and  dyspnoea, 
and  an  absence  of  trismiis  and  opisthotonos. 

(2)  Tetany. — Xo  history  of  a  wound  (except,  perhaps,  thyroidec- 
tomy). The  spasm  is  usually  limited  to  the  four  extremities,  very 
rarely  there  is  trismus,  and  the  attitude  of  the  hands  is  character- 
istic (Fig.  215,  page  550). 

(3)  Strychnine  Poisoning. — There  is  a  history  of  ingestion  of  the 
poison,  and  the  symptoms  rapidly  follow.  The  involvement  of  the 
jaw  muscles,  if  present  at  all,  comes  late,  the  spasms  occur  soon  after 
the  onset  of  the  symptoms,  and  there  is  muscular  relaxation  between 
the  paroxysms. 

Progfnosis.— Traumatic  acute  cases  give  a  mortality  of  80  per 
cent;  chronic  cases  somewhat  less;  in  the  newborn  it  is  always 
fatal ;  in  the  idiopathic  cases  50  per  cent,  in  chronic  cephalic  cases  25 
per  cent,  may  recover. 

Promising  indications  are  a  long  incubation,  no  fever,  no  spasm 
except  in  neck  and  jaw,  and  a  chronic  course. 

XXXV.    HYDROPHOBIA 

A  disease — due  to  an  unknown  organism — of  the  wolf,  dog,  cat, 
skunk,  cow,  and  horse.  Communicated  to  man  usually  by  bite  of  the 
dog.    Three  stages  of  the  disease  are  recognised. 

Sjrmptoms. — (l)  Prodromal  Stage. — The  period  of  incubation 
varies  from  2  weeks  to  3  or  4  months,  usually  6  weeks  to  2  months. 
At  the  end  of  this  period  there  are  great  depression  of  spirits,  malaise, 
slight  fever,  headache,  anorexia,  insomnia,  hypersesthesia  of  the  retina 
or  the  auditory  nerve,  and  perhaps  darting  pain  or  numbness  in  the 
scar,  husky  voice,  and  slight  dysphagia. 

(2)  Stage  of  Excitement. — The  patient  is  excessively  excitable,  and 
there  is  intense  hyperaesthesia  of  the  special  senses  and  general  sensi- 
bility. The  throat  stiffens,  and  attempts  to  swallow  produce  attacks 
of  violent  spasm  affecting  the  muscles  of  the  mouth,  pharynx,  larynx, 
and  upper  chest,  with  severe  dyspnoea.  During  the  paroxysms,  which 
may  be  excited  by  the  sight  of  water  because  of  the  dread  of  a  seizure 
on  attempting  to  swallow,  or  by  bright  lights,  noises?,  draughts  of  air, 
or  even  by  suggestion,  there  may  be  maniacal  delirium,  excessive  sali- 
vation, and  the  utterance  of  odd  sounds.  In  the  intervals  between 
the  seizures  the  mind  is  usually  clear,  but  delirium  or  mental  aber- 
ration may  be  present.    There  are,  in  most  cases,  slight  fever  (100°  to 
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103'^)  and  intense  tliirst.  lu  from  30  hours  to  3  days  the  symptoms 
gnuhiitliy  merge  into  those  of  the 

(3)  Paralytic  Sfttfff. — The  spasms  cease,  coma  ensues,  and  in  from 
6  to  18  hours  the  patient  dies  from  cardiac  weakness  ami  final  syn- 
cope. 

Diagnosis. — Tliis  depends  upon  the  liistory  of  a  bite,  the  epiiam 
on  attempting  to  swallow,  the  intenise  Jiypertesthesla,  the  mental  dis- 
turbanfo,  and  the  final  panilyBia. 

Lj'ssophobiit  {psfudo-liyJropbobia)  is  a  condition  developing  in 
nervous  or  hystericul  pL-rsona  within  a  few  months  after  having  been 
bitten  by  a  dog.  There  are  mental  irritability,  despondency,  a  fear 
of  becoming  rabic,  nnd  emntioiial  seizures,  during  which  the  patient 
jlleges  an  inability  to  swallow  ;  but  tliure  is  no  fever,  no  increase  in 
ftverity,  the  course  of  the  disease  is  prolonged,  and  recovery  almost 
invariiibly  oetrurs. 

Prognosis. — AVheu  fully  established  the  disease  is  always  fatal. 
Preventive  measures  (immediate  cauterization,  Pasteur's  treatment) 
are  of  great  importance. 

XXXVI.    BERI-BERI 

An  Gpidcmir  muUiplo  neuritis.     Four  forms  are  recognised. 

Symptoms. — (l)  Riuiiitioiiar)/  Form. — This  begins  with  a  feel- 
ing of  weakness  in  the  extremities,  with  paraesthesias  and  some  ana?8- 
thosia  in  the  logs,  sometimes  with  sliglit  tt'dema  and  nntscukr  ten- 
derness ;  moderate  dyspnoea,  palpitation,  and  abdominal  uneasiness 
may  be  pre.'fent.  These  symptoms  last  from  a  few  days  to  several 
mouths  and  then  pass  away.     Recurrences  are  common. 

(2)  Paraliffic  or  Atrophic  Form. — This  begins  as  does  (I)  preced- 
ing, but  the  muscles  of  tiie  extremities  (sometimes  of  the  fare)  soon 
become  painful,  paralyzed,  and  undergo  atropli}'.  The  tendon  reflexes 
are  abolislied.     Cardiac  symptoms  and  oedema  are  sliglit  or  absent. 

(3)  Droimatl  fr'?c«.  — Heginning  as  in  (1)  preceding,  the  o'dema 
becomes  universal  (general  anasarca),  and  effusions  into  the  serous 
sacs  may  take  place.  Dyspnma  and  palpitation  are  common,  while 
an.TBsthesia  and  musculiir  atrophy  are  not  marked. 

(4)  Arufr  i,r  Ptirilinr  /"firm.— This  begins  ns  does  the  rudimentary 
form,  but  the  symptoms  of  cardiac  weakness  are  predominant.  Death 
may  occur  in  94  hours  in  the  very  acute  cases,  but  the  disease  is  usu- 
ally prolonged  for  several  weeks. 

Diagnosis.— In  patients  living  in,  or  just  from,  the  tropics,  the 
occurrence  oT  general  fpdema  with  the  evidences  of  multiple  periph- 
eral neuriti.s  {q.  r.)  will  suffice  for  the  diagnosis. 

Prognosis. — The  mortality  varies  from  2  to  50  per  cent. 
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XXXVII.     MOUNTAIN    FEVER    AND    MOUNTAIN 
SICKNESS 

The  cases  described  as  inoiinluin  ferer  are  for  the  most  part 
typhoid  fever;  perhaps  more  rarely  lobar  pneumonia  (Ciktix). 

The  symptoms  of  Mountain  sickness — due  to  rarefied  air — are 
severe  heudaehe.  vertigo,  dry  throat,  excessive  thirst,  intense  dyspnoea, 
anorexia,  nausea  and  vomiting  (occasional),  and  profound  weakness. 


XXXVIII.     EPHEMERAL    FEVER-FEBRICULA 

{Siiiijile  Cnnlinnrd  Fevrr) 

Tliese  terms  are  applied  to  a  brief  fever,  without  discoverable 
local  lesions,  and  depending  upon  various  and  oftentimes  undeter- 
mined causes.  If  the  elevated  temperature  lasts  for  not  more  than 
24  hours  it  is  an  ephemeral  fever ;  if  for  from  3  to  G  days  it  is  spoken 
of  as  fehricula  or  simple  continued  fever. 

Symptoms. — Tlie  onset  is  usually  abrupt,  but  is  sometimes  pre- 
ceded by  malaise.  The  temperature  runs  from  101°  to  103°,  in 
children  pcrhajjs  to  104°  or  105\  There  arc  headache,  flushed  face, 
anorexia,  furring  of  the  tongue,  constipation,  and  in  children  rest- 
lessness, and.  occasionally  drowsiness  and  nocturnal  delirium.  In 
infants  and  young  children  there  may  be  a  convulsion.  The  urine 
is  scanty  and  high-coloured.  Herpes  labiulis  is  common.  The  fever 
terminates  by  an  abrupt  crisis  in  from  1  to  G  days,  often  ivitli  free 
sweating  and  an  increased  flow  of  urine. 

Causes. — By  far  the  most  common  example  of  the  febrile  states 
grouped  under  this  heading  is  the  one-night  fever  of  infants  due  to 
an  acute  indigestion  or  gastro-intestinal  catarrh.  Other  examples 
are  the  unrecognised  or  abortive  forms  of  typhoid  fever,  scarlet 
fever,  measles,  rheumatism,  pneumonia,  or  tonsilitis;  intestinal  auto- 
intoxication by  ptomaines ;  inhalation  of  noisome  vapours  from  de- 
composing material  (sewer  givs,  offensive  autopsies) ;  and  exposure  to 
the  sun,  or  excessive  muscular  fatigxie. 

Diagnosis. — It  is  doubtless  a  fact  that  the  term  fehricula  consti- 
tutes in  one  sense  a  confession  of  ignorance,  and  that  the  frequency 
with  which  the  diagnosis  of  this  fever  is  made  is  in  inverse  ratio  to 
the  diagnostic  tlioroughness  and  acumen  of  the  observer.  When  a 
careful  search  fails  to  reveal  the  rashes  of  the  exanthemata,  or  evi- 
dence of  tonsilitis,  pneumonia,  or  other  local  cause  of  fever,  and  the 
elevation  of  temperature  disappears  in  from  1  to  0  days  without  the 
development  of  the  symptoms  which  characterize  any  other  recog- 
nised disease,  the  diagnosis  of  febricula  ia  justified. 
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XXXIX.     MALTA    FEVER 

A  disease  caused  by  the  micrococcus  melitensis. 

Symptoms. — The  period  of  incubation  varies  from  5  to  10  days. 
The  onset  is  gradual,  often  with  slight  ciiilliness,  malaise,  headache, 
anorexia,  and  fever  which  proves  to  be  of  a  remittent  type.  The 
course  of  the  disease  is  marked  by  periods  of  pyrexia,  lasting  from 
1  to  :J  weeks.  At  the  cud  of  each  period  the  fever  disappears  for  2  or 
more  days  and  is  followed  by  another  pyrexial  period  of  varying  dura- 
tion. Several  of  these  relapses  may  occur.  Wiiile  the  disease  usually 
lasts  about  3  months  it  may  continue  for  G  months  or  even  for  2  years. 

During  the  febrile  periods  there  is  debility,  progressive  ansemia, 
splenic  enlargement,  and  severe  constipation ;  less  frequently  chills, 
delirium,  neuralgias,  diarrhcea,  and  painfnl  arthritic  swellings  with 
effusion.  In  severe  or  malignant  cases  there  may  be  hyperpyrexia 
and  death  within  from  7  to  10  days;  The  disease  resembles  malarial 
fever,  but  the  blood  examination  will  separate  one  from  the  other. 
The  serum  reaction  is  diagnostic.    The  mortality  is  about  2  per  cent. 

XL.     WEIL'S    DISEASE 

An  acute  febrile  jaundice  of  unknown  origin. 

Symptoms. — The  onset  is  sudden,  with  headache,  backache, 
severe  pains  in  the  muscles,  especially  of  the  legs  and  face,  and  fever 
of  a  markedly  remittent  type.  Jaundice  a])pears  by  the  2d  day, 
either  slight  (toxa-mic)  or  marked  (obstructive,  with  clay-coloured 
stools).  The  liver  is  tender  and  swollen,  the  spleen  enlarged,  the 
urine  often  contains  albumin  and  casts,  and  hivmaturia  may  occur. 
V'omiting  and  diarrluL'a  are  seldom  present.  In  tlie  rare  severe 
cases  delirium  and  coma  may  appear.  The  fever  runs  from  10  to 
14  days  and  terminates  by  lysis.     Tlie  proijnonis  is  favourable. 

XLI.     GLANDULAR    FEVER 

An  infectious  disease,  sometimes  epidemic — of  imknown  origin — 
affecting  eliildren  (usually  from  5  to  8  years  of  age),  and  character- 
ized by  swelling,  mainly  of  the  lymph  glands  of  the  neck.  Its  exist- 
ence as  a  nosological  entity  is  denied  by  some  autiiors. 

Sym.ptom.s.  -The  onset  is  abru{)t,  with  pain  on  movement  of 
the  liL'ud  and  neck,  j)erha])s  with  nausea,  vomiting,  and  abdominal 
pain.  There  is  fever  (lOI"  lo  103°),  po.ssibly  with  some  redness  of  the 
tonsils,  but  tlie  anginal  symptoms  are  slight  and  of  no  consequence. 
On  the  2d  or  :)d  day  tlie  characteristic  tender  glandular  swellings 
appear,  varying  from  a  pea  to  a  goose-egg  in  size.  The  subcutaneous 
tissues  of  the  neek  may  be  somewhat  edematous,  but  there  is  no  red- 
ness of  the  skin.  Tlie  fever  is  of  short  duration,  but  the  glandular 
swellings  do  not  subside  for  from  10  days  to  3  weeks.     Suppuration 


FOOT  AND  MOUTH   DISEASE  S15 

is  rare ;  acute  otitis  media,  retropharyngeal  abscess,  and  hemorrhagic 
nephritis  have  occurred.  The  carotid  lymph-glands  are  most  com- 
monly involved,  next  most  frequently  the  postcervical,  axillary,  and 
inguinal,  and  occasionally  the  trachco-bronchial  (chest-pains  and 
paroxysmal  cough)  and  mesenteric  glands.  Both  spleen  and  liver 
may  be  acutely  enlarged.    The  prognosis  is  favourable. 

XLII.    MILK-SICKNESS 

An  infectious  disease  of  cattle  ("trembles")  communicated  to 
man  by  the  ingestion  of  the  milk  or  flesh  of  diseased  animals. 

Symptoms. — Tho  prodromal  symptoms  are  malaise,  headache, 
and  anorexia.  In  a  few  days  there  ensue  burning  pain  in  tho  stom- 
ach, nausea  and  vomiting,  excessive  thirst,  and  obstinate  constipation. 
The  breath  has  a  characteristic  foul  odour,  the  tongue  is  swollen  and 
tremulous ;  and  in  severe  cases  there  may  be  restlessness,  hebetude, 
coma,  or  convulsions,  with  the  development  of  the  typhoid  status 
and  an  ultimate  fatal  result.  Slight  fever  is  usually  present,  but 
may  bo  lacking.  The  duration  of  the  disease  varies  from  3  days  to 
3  or  4  weeks,  with  an  average  of  10  days.  Recovery  is  the  rule,  but 
in  the  grave  acute  cases  death  may  occur  in  3  days. 

XLIII.     MILIARY    FEVER    (SWEATING    SICKNESS) 

This  disease  (of  unknown  origin)  occurs  at  present  only  in  Europe. 
In  mild  cases  the  symptoms  are  slight  fever,  anorexia,  epigastric 
oppression,  drenching  sweats,  and  on  the  3d  or  4th  day  an  outbreak 
of  miliary  vesicles,  which  burst  and  are  followed  by  a  scaly  desquama- 
tion. In  severe  cases  with  an  intense  type  of  infection  there  are  in 
addition  high  fever,  delirium,  hemorrhages,  and  extreme  prostration, 
or  fatal  collapse.     The  mortality  is  7  or  8  per  cent. 

XLIV.     FOOT    AND    MOUTH    DISEASE 

This  disease,  known  in  man  as  epidemic  stomatitis  or  aphthous 
fever,  is  an  acute  infection — origin  unknown — of  cattle,  sheep,  and 
pigs.  It  may  be  communicated  to  man  by  the  ingestion  of  milk,  but- 
ter, or  cheese  from  diseased  cattle,  or  by  direct  inoculation. 

Sym.ptomB. — After  an  incubation  period  of  from  3  to  5  days 
there  are  chilliness,  fever,  digestive  disturbances,  and  the  appearance 
of  a  vesicular  eruption  upon  the  lips,  the  inside  of  the  cheeks,  and 
the  pharynx.  The  mouth  and  throat  are  hot  and  reddened,  and 
salivation  is  present.  There  may  be,  particularly  in  children,  a 
miliary  or  pustular  eruption  on  the  skin,  especially  of  the  hands.  In 
the  severe  cases  hemorrhages  may  occur.  The  duration  of  the  dis- 
ease is  about  1  week.  The  prognosis  is  usually  favourable,  but  in 
one  epidemic  the  mortality  was  8  per  cent. 
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SECTION  n 
DISEASES  OF  TUE  DIGESTIVE  SYSTEM 

I.   DISEASES    OF   THE    MOUTH 

I.  Catarrhal  Stomatitis. — {a)  Causes. — Dentition  or  gastro- 
intestinal ilisturbaiicea  iu  children,  irritating  or  too  hot  food,  and  the 
acute  iiifecLious  diseases. 

(b)  Symptoms, — The  mucous  membrane  of  the  mouth  is  more  or 
less  extonsivcly  reddened,  dry,  and  hot,  with  ussociutcd  Balivation  and 
swelling  of  the  tongue.  Feverishness  and  disfomfort,  or  sharp  smart- 
ing when  food  is  taken,  may  he  present.  The  duration  of  this  con- 
dition is  iihnnt  one  week,  sometimes  longer. 

II.  Aphthous  or  Follicular  Stomatitis. — {a)  Causes. — 
"Canker"  sore  month  is  most  common  in  infimts  and  young  chil- 
dren, either  aa  an  idiopathic  affection  or  aa  a  result  of  indigestion 
or  a  febrile  attack ;  and  occurs  in  adults  when  the  general  health  is 
impairf^d. 

(A)  Symptoms. — Small  vesicles  appear  on  the  inner  surface  of  the 
lips  or  clieeks  or  edges  of  the  tongue  and  soon  rupture,  leaving 
small  and  very  sensitive  superficial  grayish  ulcers  with  red  areola). 
There  h  feverishness,  a  heavy  breath,  salivation,  and  a  disinclination 
for  taking  food.  If  complicating  some  other  disease,  the  symptoms 
of  that  disease  will  ooexist.  There  may  be  successive  crops  of  vesi- 
cles which  will  protract  the  disease  beyond  its  ordinary  period,  which 
is  from  -t  to  7  days. 

It  is  to  be  discriminated  from  thrush.     See  (TV)  following. 

III.  Ulcerative  or  Foetid  Stomatitis.— (r/)  <W?<,«c,-(.— Putrid 
sore  mouth  occurs  most  commonly  in  children  during  the  first  den- 
tition, and  may  bo  epidemic,  even  in  adults,  in  asylums,  jails,  and 
camps,  where  the  hygienic  conditions  arc  poor. 

(fj)  Symplom.s. — The  gums  become  swollen,  red,  spongy,  and 
bleed  readily,  and  upon  them  form  linear  ulcers  with  gray,  soft,  and 
sloughing  bases.  The  mucous  membrane  of  the  lips,  cheeks,  and 
tongue  is  swollen  (rarely  uh'criitcd),  there  are  salivation  and  a  pecul- 
iarly foul  breath.  The  submaxillary  glands  are  enlarged,  and  the 
teeth  may  become  loosened,  perhaps  with  necrosis  of  the  alveolar 
process.  Xausea,  vomiting,  and  an  ill-smelling  diarrhoea  may  be 
present,  and  the  general  symptoms  may  be  of  a  severe  grade.  Except 
in  marasraic  or  greatly  debilitated  children  with  extensive  ulceration 
and  alveolar  necrosis,  recovery  generally  occurs  in  about  one  week. 
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IV'.  Parasitic  or  Mycotic  Stomatitis.— («)  Causes.— This 
affection  (thrush,  soor,  imigut't)  is  dt'ix'tidt'nl  ujion  tlio  !<uccharomjice8 
(or  Oldinm)  aUiicuiis.  It  occurs  mainly  in  bottle-fed  iufaiita.  Pre- 
disposing conditions  are  uncleanliness  of  tlio  mouth  and  of  ft'cding 
utensils,  and  cachectic  or  diseased  states  in  general,  iu  adidts  as 
well  as  children. 

{b)  Sympioms. — Small,  slightly  elevated,  pearly  white  or  curdlike 
spots  are  seen,  first  upon  the  tongue,  which  increase  in  size  and  may 
coalesce.  .Suhsetiueutly  the  patches  spread  to  the  lips,  cheeks,  and 
hard  palate,  jjerhaps  iuTadiug  the  tonsils,  pharynx,  and  esophagus, 
and  in  extreme  cases  lining  the  entire  cavity  of  the  mouth  and 
throat.  The  patches  ciin  readily  be  removed,  in  ibe  majority  of 
cases,  without  excoriatiog  the  mucous  uiembniue  or  causing  it  to 
bleed. 

{c)  />j«i7«(w/>.— Microscopical  examination  of  a  bit  of  the  mem- 
brane shows  the  branching  filaments,  with  their  spore-beariug  ends, 
of  the  causative  organism.  This  disease  may  be  confoanded  with 
aphthous  stomatitis;  but  aside  from  the  microscopical  examination, 
the  latter  may  be  reeognised  by  its  distinct  red-bordered  ulcers, 
usually  few  iu  number  and  very  painful ;  nor  can  the  grayish  base 
of  the  ulcer  be  removed  except  with  difficulty  and  nut  without 
bleeding. 

V.  Gangrenous  Stomatitis.— (")  Cuuseji. — Cancrum  oris  or 
noma  is  a  rare  disease,  affecting  children  of  from  S  to  5  years  of  age, 
and  occurring  usually  during  convalescence  from  the  acute  fevers. 
More  than  fifty  por  cent  of  the  cases  follow  measles,  less  frequently 
it  occurs  after  typhoid  fever,  scarlet  fever,  variola,  and  wliooping 
cough.  Debilitated  and  cachectic  states  also  predispose.  The  excit- 
ing cause  i.4  probably  a  yet  unknown  micro-organism. 

(A)  ,Sijmj>ffiiiis. — Tfic  disease  begins  as  an  irregular,  dark,  slough- 
ing ulcer,  usually  on  the  inside  of  one  cheek,  more  rarely  on  the 
gum.  The  process  spreads  rapidly,  the  cheek  becomes  swollen  and 
brawny,  and  externally  red  and  ghizi'd  ;  and  later  by  extension  of  the 
sloughing  shows  a  dark,  gangrenous  spot.  The  cheek  may  be  per- 
forated, and  the  disease  may  involve  the  jaw  bones,  tongue,  chin,  and 
even  the  eyelids  and  ears.  The  breath  is  intolerably  offensive.  The 
disease  always  remains  unilateral.  The  constitutional  symptoms  are 
necessarily  severe.  There  is  great  prostration,  fever  (103"  to  104°), 
rapid  pulse,  delirium,  and  diarrhoea.  Septic  pneumonia  (by  inhala- 
tion) is  common,  and  gangrene  of  the  external  genitalia  (in  female 
children)  and  colitis  may  occur. 

The  duration  of  the  disease  varies  from  7  to  14  days,  rarely  longer, 
and  it  almost  invariably  has  a  fatal  termination. 
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VI.  Mercurial  Stomatitis.— Owing  to  personal  idiosyncrasies 
this  may  follow  the  use  of  rfpeiiied  minute  dosea  of  a  mercurial;  or 
it  may  be  an  occupation  poisouiug. 

Symptoms. — The  early  symptoms  are  tenderness  of  the  teeth  on 
snapping  the  jaws  sharply  together,  a  nietalltc  laslo  in  the  mouth, 
and  a  fietid  breath.  The  gums  befome  swollen,  red,  spongy,  and 
sore.  There  i*i  profuse  salivation,  the  tongue  is  swollen,  ulcers  may 
form,  the  teeth  become  loose  and,  rarely,  necrosis  of  the  jaw  ensues. 
There  is  a  disinclination  to  take  food,  and  diarrhcpa  may  be  present. 

The  duration  of  the  disease  varies  from  2  to  4  weeks  and  re- 
covery is  tlio  rule. 

VII.  Subvarieties  of  Stomatitis.  — In  the  newborn  there 
may  be  smidl  ulcers  af  tlie  hard  paliite,  symmetrically  placed  on 
either  side  of  tlie  median  line,  which  may  involve  the  bone  (Paurot). 
Similar  iileors  on  the  hard  palate  may  be  caused  in  niarasmic  chil- 
dren by  the  irritation  of  a  rubber  nipple  (Hf.dxar).  Jacobi  has  de- 
scribed a  chronic  recurring  herpetic  eruption  of  the  buccal  cavity  in 
neurotic  porsoui?,  sometimes  coexisting  with  erj-thcma  multiforme. 

II.    DISEASES    OF   THE   TONGUE 

(See  uImi  ftagcg  S^^'  In  -^fiil,) 

I.  GloBsitis.  —  Causes. — Acute  parem'hymatous  inflammation  of 
the  substance  of  the  tongue  (rare)  is  due  to  injuries  (biting,  burns, 
stings);  sometimes  to  local  infection  or  mercurial  stomatitis. 

Sijmptoiiis. — The  tongue  is  painful  and  greatly  swollen,  so  ranch 
80  that  it  may  protrude  Iveyond  the  teeth.  Chewing,  swallowing, and 
talking  are  ditlirult  or  impossible  ;  there  is  salivation,  tlic  tongue 
niaj'  be  dry  and  ci'iicked,  and  okstructivo  dyspncea,  sometimes  to  a 
dangerous  degree,  may  develop.  The  inflammation  may  proceed-  to 
suppuration,  generally  unilateral.  The  cervical  glands  are  swollen, 
and  there  is  fever,  usually  in  proportion  to  the  severity  of  the  local 
manifestation!?.  The  duration  of  the  disease  ia  about  I  week,  and 
recovery  is  the  rule. 

There  is  a  chronic  superficial  cflossi fin,  due  to  the  persistent  and 
excoasivG  use  nf  tobacco,  spirits,  and  highly  spiced  foods.  The  dor- 
sum of  the  tongue  is  reddened  and  lissnred,  anil  there  may  be  smooth 
glazed  patches  bounded  by  deep  furrows.  A  glossitis  desiccans  is 
also  described,  which  is  chanieteriKcd  by  the  slow  formation  of  a 
number  of  deep  fissures  and  indentations,  in  the  depths  of  which 
there  are  ulcers  and  excoriations.  The  tongue  has  a  ragged  and 
uneven  appearance. 

II.  Eczema  or  Psoriasis  of  the  Tongue. — Roundod  patches 
resulting  from  thickening  and  desquamation  of  the  snpTficial  cpi- 
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tlielium,  Lc'iiliiig  in  the  centre  wliile  sprejiding  at  the  periphery,  and 
coalescing  with  each  other  to  give  a  mapHke  iippearum'e — the  geo- 
graphical tongue.  The  patches  may  burn  and  itch.  The  condition 
maj'  be  transient,  but  is  usnally  chronic  or  recurrent 

III.  Leucoplakia  Buccalis.— Smooth,  white  or  pearly  patches 
of  thickenwd  opiderniis  appear  on  the  sides  of  tlie  tongue,  and  simi- 
lar spots  raaj  be  found  on  the  mucous  membrane  of  the  cheeks. 
Thej  do  not  ulcerate,  but  may  fnrnish  the  starting  point  of  au  epi- 
thelioma.    The  disease  is  chronic  and  intractable. 


III.    DISEASES    OF   THE    SALIVARY   GLANDS 

I.  Ptyaliam  or  Salivation.— Sec  page  238. 

II.  Xerostomia. — The  salivary  and  buccal  seorelions  cease,  the 
mucous  membrane  of  the  buccal  cavity,  palate,  and  tongue  becomes 
dry,  rod,  and  glazed,  and  cracks  may  be  visible  on  the  surface  of  the 
tongue.  Chewing,  swallowing,  antl  jspeaking  are  difficnU.  "Dry 
mouth  "  occurs  usually  in  neurotic  or  hysterical  women,  or  follows  a 
shock  or  fright,  or  in  some  instances  may  be  due  to  a  central  lesion. 
Usually  rei^'ovorod  from,  but  may  prove  intractable. 

III.  Symptomatic  {Supfnirntive)  Parotitis. — Acute  swelling 
and  inflaiumation  tending  to  suppuration,  and  occurring  in  the  course 
of  curtain  acute  specific  infection.^  csjicciully  typhoid  fever,  less  fre- 
quently scarlet  fever,  typhus  fever,  i»uMimoiiia,  pyivn>ia,  erysipohis, 
and  secondary  syphilis.  More  rarely  it  arises  in  connection  with 
various  diseases  or  injuries  of  the  ab<!omen  and  pelvis.  When  occur- 
ring in  febrile  diseases  it  constitutes  a  bad  prognostic  omen. 

IV.  Chronic  Parotitis. — A  persistent,  perlnips  tender,  etdarge- 
ment  of  the  parotid  gland  may  follow  mumps,  or  succeed  mercurial 
or  lead  poisoning,  or  occur  in  the  course  of  chronic  nephritis  and 
sypliili.^. 

V.  Epidemic  Parotitis. — See  page  74L 

VI.  Gaseous  Tum.ours  of  the  parotid  gland  or  its  duct. — A 
tumour  in  the  course  of  Stcno's  duct,  which  may  contain  air.  saliva, 
and  pns,  and  reach  the  size  of  a  walnut  or  an  egg;  or,  very  rarely, 
multiple  small,  crepitating  tumours  of  the  parotid  gland  may  bo 
encountered  in  players  on  wind  instruments  arul  in  glass-blowers. 

IV.    DISEASES    OF    THE    PHARYNX 

{See  aJiso  pages  i'5.'  lo  SBJ^) 

I.  Disturbances  of  the  Circulation. — Uj^peraemia,  evidenced 

by  a  dusky  reddened  tint  of  the  mucosa,  with  unnsuul  visibility  of  the 
veins,  is  frequent  in  smokers,  and  is  a  part  of  uaso-pbar^Tifreal  ca- 
tarrh.    Distended  veins  may  be  due  also  to  cardiac  valvular  disease, 
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and  to  pressare  upon  the  superior  vena  cava  (tumour,  aneurism). 
Rupture  may  occur,  sitnulating  hajuioptysis,  (Edemu  of  the  uvula 
and  Hoft  palate  lujiy  oocur  iu  tu'jthritis,  or  grave  anffimia.  The  capil- 
lary pulse  and  carotid  throbhing  of  aortic  insnffioienej''  may  be  vis- 
ible in  the  pharynx,  the  Biroiig  pulsatiwu  of  the  artery  giuiulating  an 
aneurisiii. 

II.  Acute  Pharyngitis. — The  most  coiimiou  cuusejt  are  expo- 
sure to  cold,  digestive  ilisorders,  rlieiimatism,  or  gout.  The  sijvip- 
tohis  are  dryness  and  soreness  of  the  throat,  with  dysphagia,  slight 
cliiliiness,  and  fever.  There  is  a  coustaut  deeiro  to  clear  the  throat, 
the  neck  is  stiff,  the  cervical  glands  may  be  slightly  enlarged  and 
painful,  and  the  inflamiriatiou  niiiy  e.\tend  to  the  larynx  (hoarseness) 
or  to  llie  Eustachian  tubea  (slight  deafness). 

On  inspection,  there  is  a  general  dry,  red,  and  congested  condi- 
tion of  the  mucous  niembnine,  perhaps  with  anlenia  of  the  uvula. 
It  is  often  a  part  uf  an  acute  catarrh  of  the  nasopharyn-X  and  larynx. 
Recovery  occurs  within  a  week. 

III.  Membranous  Pharyngitis. — False  membrane  may  form 
in  the  jiliaryiix  {diplitheroid  sore  throat)  due  to  the  streptococcus. 
It  can  be  distin<;uislicd  from  diphtheria  only  by  culture. 

IV.  Chronic  Pharyngitis.— "  Clergyman's  sore  throat"  may 
result  from  repeated  acute  attacks,  and  often  occurs  in  smokers  and 
persons  who  make  much  and  vigorous  use  of  the  voice,  or  it  may  b« 
a  part  of  a  chronic  naso-pharyiigeal  catarrh. 

The  stjmptmvs  are  a  constant  hawking,  with  a  dropping  of  mncuB 
from  the  upper  pharynx.  The  mucous  membrane,  especially  of  the 
posterior  pharyivgeiil  wall,  is  duskily  hypcra?mic  and  studded  with  a 
variable  number  of  projecting  rounded  bodies  (enlarged  muoous  fol- 
licles). Oeca.siomilly  the  mucous  membrane  is  dry  and  glistening 
{ph iD'i/iiffif  {s  .y? rca ). 

V.  Ulcers  in  the  Pharynx.— See  page  253. 

VI.  Acute  Infectious  Phlegmon  of  the  Pharynx.— The 

symptoni.s  arc  surcncss  of  the  throat,  dysphagia,  hoarseness,  swelling 
and  teJema  of  the  pliaryngeal  mucosa,  with  nipid  suppuration,  swell- 
ing of  the  neck,  intcrfereuce  with  respiration,  high  fever,  and  proij- 
tration. 

VII.  Retropharyngeal  Abscess.— As  a  rule  occurs  in  healthy 
children  under  'i  years  of  age,  but  may  be  a  sequel  of  infectious 
fevers,  especially  diphtheria  and  scarlet  fever,  or  a  result  of  caries 
of  the  bodies  of  the  cervical  vcrtelyne.  The  ntfmpfam.f  are  pain,  dys- 
pluigia,  difficult  and  impeded  breathing,  sonietinies  cougli,  hoarsei- 
neaa,  and  stiffness  of  the  neck.  The  diagvosis  is  made  by  inspection 
and  palpation  of  the  pharynx,  by  which  is  discovered  a  fluctuating 
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tumour  projecting  from  the  posterior  pharyngeal  wall.  The  progno- 
sis is  gooil  if  opt^nited  early. 

VIII.  Angina  Liudovici. — This  is  a  rare  disease,  not  so  much 
of  the  pharynx  as  of  tlie  floor  of  the  month  and  the  cellular  tissues 
of  the  neck.  It  is  a  streptococcus  iuthinimation,  occurring  either 
idiopathically  or  as  a  result  of  the  specific  infections,  especially  diph- 
theria and  scarlet  fever. 

The  symptoms  are:  Swelling  beginning  in  the  submaxillary  re- 
gion of  the  side,  and  spreading  to  the  floor  of  the  mouth  and  the 
front  of  the  neck.  There  is  much  pain,  with  dysphagia  and  ditiieult 
mastication  and  articulation.  Grave  dyapncea  may  supervene  from 
compression  of  the  larynx  or  cedema  of  the  glottis. 


V.    DISEASES   OF   THE    TONSILS 

{See  aho  page  SSS.) 

I.  Follicular  {Lacunar)  Tonsilitis. — (a)  Causes.— "Sot  sel- 
dom precedes  an  attack  of  rheumatic  fever,  and  is  of  ten  caused  by 
exjiosure  to  cold,  fatigue,  and  sewer-gas  poisoning.  Tlic  streptococcus 
is  commonly  present.  It  occurs  mainly  between  the  ages  of  10  and 
2S  years.  It  ia  often  contagious,  and  repeated  attacks  in  the  same 
individual  arc  very  common. 

(l>)  Si/iiipfdinM. — Tlu>  (uisct  is  usually  abrupt,  with  chilliness  or  a 
chill,  fever  (102°  to  IK.')"),  headache,  backache,  and  general  aching, 
which  may  be  very  severe,  and  occasionally  initial  vomiting.  The 
tonsils  are  reddened,  more  or  less  swollen,  and  studded  with  punc- 
tate whitish  spots  corresponding  to  the  distended  laciime.  The 
spots  may  coalesce  and  form  patches  nearly  or  quite  covering  the 
tonsils.  Both  ttmsils  are  usually  affected,  although  one  often  starts 
a  day  or  two  previous  to  tlie  other.  The  cervical  glands  are  enlarged 
and  tender.  There  is  dysphagia,  furred  tongue,  foul  breath,  nasal 
voice,  and  scanty  and  high-coloured  nrine,  sometimes  with  a  trace  of 
albumin.  The  pulse  is  rapid,  and  in  eluldron  the  respiration  is 
accelerated.  The  constitutional  symptoms  are  often  out  of  all  pro- 
portion to  the  local  signs.  The  fever  not  infrefjuently  subsides  by 
crisis  on  the  3d  or  4th  day,  but  may  be  protracted  for  8  or  9  days. 
Among  the  occasional  nfqiieltp  which  occur  arc  pneumonia,  rheumatic 
fever,  acute  nephritis,  endocarditis,  pericarditis,  and  otitis  media. 

(c)  DingHoais. — There  is  often  so  little  initial  soreness  of  the 
throat  that  the  patient  considers  the  routine  examination  of  the 
buccal  cavity,  which  should  always  be  made  in  acute  febrile  cases,  to 
be  quite  unnecessary.  It  may  be  confounded  with  diphtheria  (p. 
755),  but  a  history  of  repeated  attacks  is  in  favour  of  tonsilitis. 
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II.  FMegnionous  or  Suppurative  Tonsilitis. — Quinsy 
occurs  mainly  between  15  and  35  yours  of  age,  and  thtrc  is  a  strong 
tendency  to  ro petition  of  the  iittacks  in  certain  individuals.  The 
causes  are  similitr  to  those  of  follicular  tonsilitis. 

Si/mp/omti.  — The  throat  becomes  sore  and  dry,  and  is  excussivoly 
painful.  One  or  both  tonsils  are  seen  to  be  swollen,  sometimes 
meeting  iu  the  median  line,  reddened,  and  at  first  hard.  The  uvula, 
soft  palate,  and  surrounding  parts  are  reddened  and  cedematous. 
There  is  salivation  iiiul  the  secretion  of  a  tenacious  mucus,  which  is 
removed  with  difficulty  hy  hawking.  Swallowing  is  excessively  pain- 
ful, and  perhaps  impossible.  The  lower  jaw  scarcely  can  bo  moved, 
articulation  is  diffii  iilt,  and  the  voice  haa  a  nasal  quality.  The  cer- 
vical glands  are  swolk'n.  In  frum  5  to  6  days  suppuration  occurs 
and  fluctuation  can  be  felt  (if  the  finger  can  be  introduced)  usually 
in  the  tisanes  of  the  soft  palate  above  and  anterior  to  tho  tonsil, 
ratlier  than  in  the  gland  itself.  If  the  pus  is  not  evacuated  liy 
incision  the  abscess  bursts  anteriorly,  or  more  rarely  toAVurd  tlie 
pharynx,  with  immediute  relief  of  the  symptoms.  The  constitu- 
tional disturbance  may  be  severe;  fever  (104'^  to  105°),  with  a  rapid 
pulse,  occasional  nocturnal  delirium,  and  exhaustion. 

The  inflammation  sometiriies  undergoes  resolution,  and  may  at 
times  be  apparently  aborted  by  treatment  (guaiacum,  Siilicylates). 
In  children  under  15  years  of  age  resolution  is  common  within  '.i  to 
5  days;  in  adults  suppuration  is  frequent,  usually  unilateral,  and  the 
disease  runs  its  course  in  from  8  to  10  days.  The  prognosiit  is  fa- 
vourable except  in  rare  in-stiinces  iu  whii;h  ulceration  of  the  internal 
carotid  or  internal  maxillary  arteries  with  fatal  haemorrhage  takes 
place,  or  a  large  abscess  ruptures  and  the  pus  ontors  the  larynx, 
causing  fatal  suffocation.  (Edema  of  the  larynx  is  seldom  seen. 
Chronic  enlargement  of  the  tonsils  may  result  from  repeated  acute 
attacks. 

III.  Chronic  TonsilitiB,  and  Adenoids  of  the  Pharynx. 
— Enlarged  totisils  and  adenoid  li}-]turtro]>Iiy  are  usikiHv  asso^'iuted, 
but  tlie  latter  may  bo  present  aione.  Occurs  mainly  hetwcon  the 
5th  and  15th  years  of  age,  and  is  most  frequently  the  rcoult  of  re- 
peated naso-pharyngoal  itiflamm.atrons,or  a  sequel  of  the  exanthemata 
and  diphtlu^ria. 

{«)  Si/niphims.  —  'Yhc  cardinal  symptom  is  raoutli -breathing,  espe- 
cially during  sleep.  The  child  is  restless,  wakes  frequently,  some- 
times with  dyapniPii  or  night  terror.s,  the  respiration  is  irregular, 
noisy,  stertorous  or  snoring,  antl  the  breath  is  often  ftetid.  Cough, 
frequent  hawking,  occasional  croupiness  or  asthmatic  attacks,  some 
dysphagia,  more  or  less  deafness  and  ringing  in  the  ears  from  in- 
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volvement  of  the  Eustachian  orifice,  and  impairment  of  taste  and 
smell,  may  occur. 

If  the  obstruction  is  allowed  to  continue  the  face  assumes  a  dull 
and  stupid  expression,  the  mouth  remains  permanently  open,  the 
nose  becomes  small  and  its  orifices  contracted,  the  lips  thicken,  the 
jaws  project,  the  hard  palate  is  arched  and  narrowed,  and  the  voice 
has  a  nasal  quality.  The  chest  may  become  barrel-shaped  in  conse- 
quence of  repeated  asthmatic  attacks,  or  more  commonly  presents 
the  deformity  known  as  pigeon  breast  or  funnel  chest.  Headache  is 
frequent,  wetting  the  bed  is  a  not  uncommon  occurrence,  and  habit- 
spasm  may  coexist.  The  child  becomes  listless,  stupid,  and  inatten- 
tive (aprosexia),  forgets  readily,  and  is  a  poor  student.  The  digestion 
is  impaired,  there  is  a  tendency  to  follicular  tonsilitis  and  a  marked 
liability  to  diphtheria. 

{b)  Diagnosis. — In  a  well-marked  case  the  facies  is  characteristic. 
The  enlarged  faucial  tonsils  can  bo  readily  seen,  but  the  adenoid 
growths  in  the  upper  pharynx  usually  require  to  be  palpated,  when 
one  can  feel,  according  to  the  manner  of  their  growth,  the  flat  or 
grapelike  vegetations. 

VI.    DISEASES   OF  THE    ESOPHAGUS 

(For  methods  of  exatninatioti,  see  pages  476,  477.) 

I.  Acute  Esophagitis. — (a)  Causes. — Corrosive  poisons,  hot 
fluids,  foreign  bodies;  occurs  rarely  in  typhoid  fever,  pneumonia, 
smallpox,  diphtheria,  pyaemia,  and  thrush,  and  in  connection  with 
cancer  of,  or  near,  the  esophagus. 

(b)  Si/mptoms. — The  main  indication  is  substernal  pain,  often 
intense,  on  swallowing.  The  pain  may  be  dull  and  continuous.  If 
an  obstructing  foreign  body  is  present  there  may  be  spasm,  with 
regurgitation  of  food,  blood,  and  pus.  The  passage  of  a  sound  is 
painful. 

II.  Ulceration  of  the  Esophagus. — This  may  occur  in  ca- 
chectic states,  typhoid  fever,  and  cancerous  disease.  Perforation 
of  an  ulcer  in  the  upper  portion  of  the  esophagus  causes  a  brawny 
swelling  of  the  tissues  at  the  root  of  the  neck  and  in  the  supraclavic- 
ular space. 

III.  Spasm  of  the  Esophag^us. — Occurs  in  hysteria,  hypo- 
chondriasis, epilepsy,  chorea,  and  above  all  hydrophobia. 

It  is  indicated  by  an  inability  to  swallow  solid  food,  although 
with  rare  exceptions  fluids  can  be  taken.  That  the  obstruction  is 
spasmodic,  and  not  organic,  may  be  inferred  from  its  occurrence  in 
neurotic  young  persons  or  elderly  hypochondriacs,  and  confirmed  by 
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the  passage  of  the  tube,  which  may  be  tfinporurily  arrested  at  the 
site  cjf  spasm,  but  after  a  inoaient  of  waiting  will  slip  past  the 
apparent  obstruction.  In  miildlc-agtni  or  old  pi-ople  great  caution 
should  be  exereised  in  excluding  cancer  as  a  cause  of  the  dysphagia. 

IV.  Cancer  of  the  Esophagus.— May  oecur  at  any  point  in 
the  tube,  causing  stenosis  (unless  the  nlccratioii  and  destruction  of 
tissue  is  extensive),  with  dilatation  and  hypertrophy  above  the  seat 
of  the  disease. 

(a)  iSifmpfo/nx, — Increasing  dysphagia,  ]>rii«.'res8ivo  emaciation, 
pain,  either  eonstsuit  or  upon  swallowing,  and  enlargement  of  the 
cervical  lymph  glands.  Regurgitation  of  food  or  fluid,  perhaps  con- 
taining blood  and  tumour  particles,  occurs  at  once  or  from  10  to  15 
minutes  or  longer  after  taking  food,  depending  largely  upon  the  site 
of  the  growth.  Perforation  may  occur  into  the  trachea,  or  a  bron- 
chus, or  the  lung,  eausiug  jtulnionary  gangrene  or  an  inhalation 
pneumonia;  or  into  the  tnediastiiium  ;  or  into  the  aorta  (fatal  haira- 
orrhage) ;  or  pericardium  (fatal  pericarditis).  Erosion  of  the  verte- 
brse  with  compression  of  the  cord  has  been  noted;  also  laryngeal 
paralysis  from  pressure  upon  the  recurrent  laryngeal  nerve.  The 
duru/ion  of  the  disease  varies  from  a  few  months  to  a  year  and  a 
half,  death  usually  occurring  from  inanition  or  perforation. 

(&)  IHat/mms. — The  cardinal  symptoms  are  progressive  dysphagia 
and  rapid  emaciation  ocr'urriug  in  patients  over  50  years  of  age.  It 
is  necessary  to  eliminate  other  causes  of  stenosis  :  fureigu  bodies 
and  cicatricial  contraction  by  the  history;  aneurism  (r/.  t'.)  or  me- 
diastinal tumour  {q.  v.)  by  the  absence  of  pressure  and  other  symjv 
tonis  which  characterize  tliem.  The  stomadi  tube  is  to  be  passed 
without  violence,  and  tumour  particles  may  be  brought  up  by  it,  an 
examination  of  which  will  contirm  the  diagnosis. 

V.  Stricture  of  the  Esophagus.— (a)  C'Hmrs.—Thxs  maybe 
cougi'nidtl,  but  is  more  commonly  a  riaitririitl  stricture  caused  by 
contraction  of  the  scar  tissue  resulting  from  ulceration  due  to  corro- 
sive poisons.  More  rarely  it  is  due  to  typhoid  ulcers,  gumma,  or 
tuberculosis,  /'resnitft!  stricture,  the  next  most  fre^juent,  is  due  to 
aneurism,  enlarged  thyroid,  mediastinal  tumour  or  enlarged  medias- 
tinal glands,  vertebral  abscess,  and  soraetimos  pericardial  effusion. 
B'inally,  cancer  or  jioljqioid  tumour  of  the  esophagus  may  be  respon- 
sible for  the  stricture. 

(b)  St/mptotns. — Dysphagia  with  emaciation  and  debility,  varying 
with  the  completeness  of  the  obstruction.  Regurgitation  of  food,  or 
fluid  of  alkaline  reaction,  occurs,  at  once  if  the  obstruction  is  high 
up,  in  3  or  4  hours  if  it  is  low  down,  and  the  esophagus  above  the 
stricture  is  dilated.      Auscultation  of  the  esophagus  may  possibly 
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be  of  some  service  in  determinJTig  the  presence  iind  locality  of  the 
Btricturc,  but  tlie  use  of  the  sound  or  tube  wiU  provo  of  much  more 
value. 

(r)  Differential  DintjiKmK.—li  is  evidont  thai,  huviug  detcnnincd 
the  presence  of  eaophugeal  stenosis  as  distinguished  from  spasm 
(III  preceding),  it  is  next  requisite  to  aset'rtiiin  the  cause  of  llie 
uarrowiug  in  the  individual  case,  The  characteristics  of  cain^erous 
stenosis  have  been  stated  in  IV,  preceding.  Pressure  stricture  is  to 
be  e!iminate<l  by  a  careful  examination  for  thoracic  aneurism  (c/.  r.), 
niedisistiiitil  tumour  or  abscess  {q.i\),  thyroid  enlargement  (y.  ?'.), 
disease  of  the  cervical  vertebrsE,  and  pericardial  effusion  {g.v.). 
Cicatricial  stricture  usually  causes  more  pain  in  swallowing,  and  a 
history  of  iujury  by  a  foreign  body  or  of  ingestion  of  a  corrosive 
poison  is  usually  obtainable.  If  past  syphilitic  or  tuberculous  dis- 
ease is  responsible  for  the  cicatricial  tissue,  a  corroborative  history 
or  characteristic  lesions  elsewhere  may  be  found. 

VI.  Dilatation  of  the  Esophagus.— This  occurs  in  all  cases 
of  esophageal  titenosiH,  the  walls  of  tiiat  part  of  the  tube  above  the 
obstruction  becoming  hyjjcrtrophied,  and  the  tube  expanding.  Very 
rarely  it  is  a  congenital  condition.  The  synijitnms  are  chronic  <1ys- 
phagia  and  habitual  regurgitation.  If  the  sound  passes  readily  into 
the  stomach  stenosis  may  be  eliminnted. 

VII.  Diverticula  of  the  Esophagus. — A  lateral  sac  or  cir- 
cumscribed dilatation  of  tbu  esophagus  nniy  be  due  to  pressure  from 
within  or  traction  from  without. 

{a)  Prcsjinre  Piivrt irula.— Thcne  may  occur  in  rapid  eaters,  usu- 
ally men,  who  gorge  large  nnissos  of  food.  The  .sac  is  most  com- 
monly situated  on  the  posterior  wall  ut  the  junction  of  the  pharynx 
and  esophagus.  The  muscular  coat  is  weakest  at  this  point,  and 
giving  way  allows  the  mucous  membrane  to  bulge  outward,  hernia- 
like,  opposite  to  and  on  a  level  with  the  cricoid  cartilage.  Once 
started  it  continually  enlarges.  The  patient  is  conscious  that  at 
least  a  part  of  the  food  lodges  too  high  up,  and  at  intervals,  when 
endeavouring  to  swallow,  he  retches  and  regurgitates  the  contents 
(which  may  be  offensive)  of  the  sac.  The  diverticulum  may  be  so 
large  that  it  forms  a  visible  tumour  or  swelling  in  the  neck,  which 
when  compressed  causes  the  passage  of  its  contents  into  the  mouth. 
If  the  existence  of  a  small  and  not  palpable  sac  is  8U8f»ected,  a  sound 
slightly  bent  at  the  end  may  be  employed,  the  point  being  turned 
posteriorly  during  introduction,  when  it  will  enter  the  cavity. 

(A)  Trardun  Dirrrfi'iilii. — These  are  small  conical  depressions 
occurring  usually  in  children,  situated  on  the  anterior  wall  of  the 
esophagus  on  a  level  with  the  bifurcation  of  the  trachea,  and  result 
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from  the  adhesion  of  inflamed  bronciiial  glands  to  the  wall  with  sub- 
sequent  shrinking  and  outward  traction.  They  do  not  give  rise  to 
diaieai  synii|)toins. 

Vlll.  Ruptiire  of  the  Esophagus. — May  occur  as  an  effect 
of  prolonged  vomiting,  generally  when  intoxicated,  after  a  large  meal. 
The  clinical  evidence  of  the  accident  is  severe  pain,  emphysema  of 
the  neck  and  chest,  collapse,  and  death. 

VII.    DISEASES    OF   THE    STOMACH 

(For  (he  phyisiciU  rxamination  uf  the  stomach,  ne  piujeg  ^^p  ^„  ^gg^     p^  ff^^ 
examination  of  the  nlomach  contentu,  are  jiages  G45  to  titUi.) 

\.  Acute   Catarrhal    Gastritis.— («)   Causes. — Usually  due 

to  dietetic  impriuieuce  (unsuitable,  irritating,  or  decomposing  food, 
or  too  much  good  food),  or  to  the  abuse  of  alcohol;  also  to  gout, 
fevers,  and  aiuemia.  There  is  a  recognised  liability  to  "  dyspepsia  " 
in  certain  persons  or  fainilies,  and  it  occurs  at  all  ages. 

{ti)  Symptiutis. — In  mild  cases,  especially  after  taking  food,  there 
is  headache  and  depression  of  spirits,  followed  by  epigastric  fulness, 
weiglit,  and  distress,  and  perhaps  dull  pain.  Eructjitions,  nausea, 
and  vomiting  ensue,  and  iu  children  diarrhopa  and  spasmodic  abdom- 
inal pain  aa  well.  The  vomitus  contains  undigested  food,  mucus, 
and  finally  bile.  The  tongue  is  furred,  tlie  breath  unpleasant,  and 
the  saliva  increased.  The  attack  lasts  about  24  hours,  usually  being 
relieved  by  the  vomiting. 

In  severe  cases  there  may  be  a  chill,  fever  {102°  to  103°),  severe 
headache,  delirium  (occasional  in  children),  vomiting,  diarrhoea  (fre- 
quent), or  constipation  (seldom),  with  slight  abdominal  distention 
and  epigastric  tenderness.  There  is  a  bitter  taste  in  the  mouth, 
herpes  on  the  lips  (frequent),  a  heavily  furred  tongue,  and  bad 
breath.  The  urine  is  scanty,  high  coloured,  and  loaded  with  nrates. 
An  e.xaniination  of  the  vomitus  shows  diminished  or  absent  II CI,  and 
the  presence  of  lactic  and  fatty  acids  and  a  quantity  of  mucus.  If 
the  duodenum  aud  biiu  ducts  share  in  the  cataiThal  inflammation 
jaundice  ensues.  An  erythematous  rash  may  be  present  in  children. 
The  attack  lasts  from  2  to  4  days,  perhaps  longer. 

(c)  Differentinl  Diagnosis. — The  diagnosis  of  the  mild  form  is 
usually  easy,  but  the  severer  cases,  with  sudden  onset,  chill,  and 
fever,  may  require  observation  for  a  day  or  two  in  order  to  discrimi- 
nate them  from  the  acute  infectious  diseases— viz.,  from  abortive 
typhoid  fever  by  the  absence  of  prodromata,  of  bronchitis,  of  splenic 
enlargement,  rose  spots,  and  the  characteristic  temperature  curve ; 
from  nienijigilin,  which  the  cases  with  severe  headache  and  delirium 


1 


DISEASES  OP   THE  STOMACH 


827 


may  suggest,  by  the  history  ami  subspqueiit  course  ;  from  the  criseB 
of  locomotor  ataxia  by  tlie  presence  of  the  patellar  reflexes  and  the 
abaence  of  the  Argyll-Robertson  pupil ;  from  scarlet  fever,  which  the 
occasional  erythema  may  simulate,  by  the  ubscm-o  of  the  sore  tlirout, 
swollen  cervical  glands,  extiaorditiarily  rapid  pulse,  and  t^'pieal 
strawberry  tongue  of  the  speeific  infection. 

II.  Phlegmonous  {Su/'jjxntfire)  Gastritis.— (fl)  Causes, — 
Dillusc  or  circHm.siril)ed  supi)iiratiou  of  the  submucous  coat  of  the 
sioiiiaeh  is  extremely  rare,  and  oreurs  in  eounectiou  with  pyemia, 
puerperal  fever,  cancer  of  the  atomach,  peritonitis,  or  injury, 

(b)  Symptoms. — Fever,  dry  tongue,  delirium,  vomiting,  fiiarrhoea, 
weak  an<l  rapid  pulse,  with  epigastric  soreness,  abdomiujil  jiain,  and 
ineteorism,  followed  by  coma,  collapse,  and  death.  In  more  chronic 
cases  there  are  fever,  recurring  cliilla.  and  abdominal  pain. 

(f)  fHa</ Host's. —Hare] J  if  ever  made  (Hid-nwrfcm.  The  circurn- 
Bcribed  abscess  has  been  felt  externally.  Even  if  a  quantity  of  pus 
is  vomited,  owing  to  rupture  of  a  large  submucous  abscess,  it  can  not 
be  separated  from  the  perfcnation  of  an  outside  pus  collection  into 
the  stomacli. 

III.  Toxic  Gastritis. — («)  Cf/i/se*.— Ingestion  of  corrosive 
poisons. 

(A)  Symptoms. — Intense  burning  pain  in  mouth,  tlirout,  and  stom- 
ach, severe  epigastric  pain,  salivation,  unremitting  vomiting,  intense 
thirst,  and  dyi^jtluigia.  The  vomitus  contains  blood,  and  perhaps 
fragments  of  niurous  membrane.  Later  there  are  abdominal  pain, 
tenderness,  and  distention,  with  diarrhuja.  There  may  be  petecliife, 
haematuria,  and  albuminuria.  In  severe  cases  the  symptoms  of  col- 
lapse (cold,  wet  skin,  lowered  temperature,  small  rapid  pulse)  may 
supervene. 

(c)  SequeliB. — Cicatricial  stricture  of  the  esophagus,  or  an  ulti- 
mately fatal  chronic  atrophy  of  the  gastric  mucosa. 

(d)  Dirigii(>si.t. — The  history,  the  inspection  of  the  mouth  and 
tongue  (page  243),  and  an  examination  of  the  vomitus  will  usually 
enable  a  diagnosis. 

1\.  Diphtheritic  Gastritis. — The  membranous  form  of  gas- 
tritis may  be  due  to  the  infection  of  diphtheria,  but  is  usually  sec- 
ondary to  pneumonia,  pyasmia,  variola,  typhus  and  typlioid  fever. 
It  can  not  be  recognised  niite-moHem. 

V.  Chronic  Catarrhal  Gastritis.— ('0  Causes.— Dietetic  er- 
rors (very  freijUent)  and  the  excessive  use  of  alcohol  (common).     It 
may  bo  secondary  to  diabetes,  gout,  nephritis,  tuberculosia,  anami" 
or  ohlontsis  ;  or  to  ulcer,  cancer,  and  dilatation  of  the  stomach  • 
to  chronic  pulmonary  disease,  chronic  heart  disease,  and  cirrhos 
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the  liver,  all  of  which  cause  a  persistent  passive  congestion  of  the 
gastric  mucosa.  Pathologically  two  forms  of  the  disease  are  recog- 
nised, a  simpk-  f/itu}'rh/tt,iUi(\  a  srlero(ii\  gastritis.  The  latter  results 
in  atrophy  of  the  secretory  mucous  membrane,  either  with  thiuuiug 
of  tlio  walls  of  the  stomach,  or  with  thickening,  contraction,  and  a 
dimiiuition  in  size  of  the  whole  organ. 

(/j)  Symptoms. — These  are  varied.  Headache  is  common,  vertigo 
not  infrequent,  disturbed  or  dreaming  sleep,  tlcpression  of  spirits, 
drowsiness,  and  a  feelirjg  of  languor  are  almost  always  present.  The 
appetite  is  fickle,  sonietiniL'S  abnornmlly  great.  After  eating  there  is 
epigastric  oppression,  fulness,  distress,  or  burning  pain  {htitrthurn., 
when  8uh.sterniil),  with  tenderness.  There  may  be  frequent  eructa- 
tions of  bitter  fluid,  belching  of  gas,  and  well-marked  tympanitic  dis- 
tention of  tliG  abdomen.  Vomiting  after  meals  is  not  very  common, 
but  iu  chronic  alcoholism  "dry  retching," or  vomiting  of  watery  mu- 
cus, or  nausea  alone,  occurs  in  the  morning  with  great  frequency. 
Constipation  is  usual,  but  may  alternate  with  diarrhopa.  The  tongue 
is  often  swollen  and  indented,  its  tip  and  nnirgiu  red,  there  is  a  bad 
taste  in  the  mouth,  and  salivation  often  occurs.  The  urine  is  fre- 
quently high-coloured,  and  throws  down  a  heavy  uratic  deposit. 
Palpitation  is  not  uncommon,  and  "  stonuicli '"  cuugli  due  to  a  chronic 
catarrhal  pharyngitis  may  be  jircsent. 

The  synijitonis  of  atrophy  of  the  mucous  membrane,  the  final  re- 
sult of  prolonged  and  severe  simple  gastritis,  resemblt',  in  the  major- 
ity of  cases,  those  of  gastric  caneer — i.  c,  pain,  vomiting,  and  pro- 
gressive loss  of  flesh  and  strength  ;  less  frequently  the  symiitums  of 
pernicious  anaemia,  resulting  from  tlie  destruction  of  the  gastric  mu- 
cosa, announce  the  causative  condition. 

According  to  the  results  nf  an  examination  of  the  stomach  con- 
tents three  forms  of  chronic  gastritis  are  recognised,  viz. : 

Sti/t/>h  (las/rifis. — After  Ewald's  meal,  Ilf'l  diminished  or  ab- 
sent, lactic  and  acetic  acids  present  (the  hitti-r  two  absent  after 
Boas's  meal),  pepsin  and  renniu  always  present;  fasting  stomach 
contains  a  little  slimy  fluid. 

Mtimiis  h'usfn'fis. — As  in  simple  gastritis,  except  that  a  large 
amount  of  mucus  is  found. 

Atm/ihi''  (rdtttrifiii. — HCI,  pepsin,  and  rennin  absent;  fasting 
stomadi  empty. 

(*•)  Diagnosis. — The  presence  of  chronic  ga.striti8  as  an  indirect 
symptom  of  chronic  disease  of  the  heart  or  lung,  or  of  a  cirrhotic 
liver  should  he  borne  in  mind.  The  severe  forms  of  chronic  gas- 
tritis require  to  be  differentiated  from  can<er  (y.  ;■.),  and  the  distinc- 
tion, in  the  absence  of  tumour,  may  be  extremely  ditlicult,  unless 
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the  history  or  prolonged  obsprvation  shows  thut  the  symptoms  cover 
a  longer  period  than  the  utniost  duration  of  ctiiicer.  In  the  cirrliotio 
form  of  gastritis  the  contracted  stomach  may  in  rare  cases  form  a 
palpable  tuinonr. 

VI.  Gaatric  {Peptii^  XJlcer.—(ff)  Causes.— Occurs  at  all  ages, 
but  is  most  common  iu  women,  especially  between  20  and  'M)  years  of 
age.  Less  frequently  it  is  found  in  men,  usually  between  ao  and  40 
years  of  age.  Is  often  associated  witli  overwork,  poor  food,  inia?niia, 
chlorosis,  and  ameriorrhuni,  and  is  eapeoially  rom?non  in  servant 
mai<l9, and  in  tbose  whose  work  involves  pressure  on  the  epigastrium 
(tailors,  cobblers,  weavers).  Hepatic  and  cardiac  disease  and  arterio- 
sclerosis predisjiose. 

(i)  Symptoms. — The  disease  may  be  entirely  latent  and  discov- 
ered only  at  autopsy.  More  coinniouly  the  initial  symptoms  are 
those  of  dyspepsia  or  obronic  gastritis — viz.,  anore.xia,  epignstrie  ful- 
0668  or  oppression,  eriietations,  and  pyrosis.  Eventually  iu  well- 
marked  cases  symptoms  more  or  less  characteristic  of  ulcer  super- 
vene.    These  are : 

Pain,  which  may  be  dull  and  oppressive.  More  significant  is  an 
attack  of  sharp,  boring,  or  burning  pain,  excited  by  taking  food,  and 
occurring  either  immediately  or  from  1  to  2  hours  after  eating.  In 
many  ca.seK  there  are  two  jtoiuts  at  which  tlie  pain  is  most  intense: 
anteriorly  in  the  epigastrium,  jmsteriorly  at  the  level  of  the  10th 
dorsal  vertebra.  It  is  relieve<l  if  vomiting  takes  place.  Such  par- 
oxysms of  pain  (gastralgia)  may,  however,  be  independent  of  the 
ingestion  of  food,  an<l  are  often  of  indescribable  severity.  Pressure 
may  either  aggravate  or  relieve  the  paiu  of  gastric  uU-or.  It  is  doubt- 
ful whether,  as  often  alleged,  the  sooner  the  paiu  comes  after  eating 
the  nearer  is  the  ulcer  to  the  eardia;  .so  also  with  reference  to  the 
relief  aiforded  by  posture,  an  amelioration  of  the  pain  by  lying  on 
the  face  indicating  that  the  ulcer  is  situated  on  the  posterior  wall  of 
the  stomach,  and  pet  contra. 

Tender nfisn,  which  is  a  common  symptom,  but  only  of  diagnostic 
value  when  strictly  circumscribed  in  the  epigastrium  so  that  a  fin- 
ger tip  almost  covers  it,  or  when  a  tender  spot  is  found  to  the  left  of 
the  nth  ur  12tb  dor.sal  vertebrae 

Htvmaleniesis,  a  moat  significant  event  when  a  considerable  quan- 
tity of  unaltered  blood  is  vomited,  bnt  occurring  in  only  50  jter  cent 
of  the  cases.  It  may  be  slight  (coffee-ground),  bnt  ordinarily  is 
large,  and  sometimes  so  excessive  as  to  be  immediately  fatal.  Re- 
current attacks  at  intervals  of  hours  or  days  arc  not  uncommon. 
After  a  gastric  hemorrhage  tarry  blood  ia  found  in  the  stools,  and 
may  be  the  only  evidence  of  the  slighter  bleedings.     Syncope  or  con- 
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vulsions  may  attend,  or  hemiplegiu  and  severe  ansemia  follow,  large 
hemorrhages. 

Ilifperchlorhifdria,  often  witli  hypersecretion,  is  nsually  present 
On  palpation  in  old  ulcers  a  distinct  iudnrution,  resulting  from  in- 
flammatory changes,  may  at  times  be  folt  uour  tlio  pylorus.  Anremia 
is  usually  present  and  maybe  severe  ( 1 ,000,000,  or  less,  reds  to  the 
cu.  mm.).     Los3  of  flesh  is  customary. 

The  course  of  the  disease  is  usually  chronic,  rarely  acute,  and 
rconrrences  (new  ulcers  or  renewal  of  old  ulceration)  are  not  un- 
common. 

(c)  Complications  and  Sequels^. — Of  those  the  most  important  is 
perforation,  ocH-urriiig  in  aliout  G  per  cent  of  all  cases.  It  may  be 
the  first  evidetiee  of  luthorto  latent  ulcer.  Perforation  of  the  anie- 
rior  wall  may  take  place  into  the  general  peritoneal  cavity,  in  which 
case  the  symptoms  are  those  of  an  acute  perforation  peritonitis; 
ulcers  of  the  upper  and  posterior  walla  may  porfurate  and  cause  a 
subphrenic  abscess,  or,  if  the  lesser  peritoneal  cavity,  and  subsequent- 
ly the  pleura,  is  entered,  subphrenic  pyopneumothorax.  Rarely,  by 
adhesion  and  ulceration,  listuhnts  <.aninuinii.-ation3  may  bo  established 
with  the  duodenum,  colon  (most  common),  or  the  external  surface 
in  the  epigastric  region.  Cicatricial  stenosis  of  the  pylorus,  with 
resulting  dilatation  or  hour-glass  contraction  of  the  stomach,  may 
follow  the  healing  of  a  large  ulcer.  Cancer  may  develop  on  the  site 
of  an  old  ulcer. 

(rf)  Differential  Diagnosis. — The  cardinal  aymptoms  are  gastral* 
gia  and  haematemesis,  usually  with  dyspeptic  symptoms,  and  in 
cases  presenting  this  triad  the  diagnosis  is  readily  made.  If  hi»ma- 
temesis  does  not  occur  it  may  be  very  difficult  to  arrive  at  a  positive 
conclusion.     TJie  following  conditions  require  discrimination: 

(1)  Gastralgia. — (lastralgia  is  not  only  associated  with  ulcer,  but 
also  constitutes  an  independent  form  or  symptom  of  nervous  dys- 
pepsia, and  with  the  exception  of  hemorrhage  may  exactly  simulate 
gastric  ulcer.  The  discrimination  can  not  alway.s  be  made.  In 
gastralgia  of  the  neurotic  form,  as  contrasted  with  ulcer,  the  at- 
tacks occur  more  frequently  when  the  stomach  is  empty,  pressure 
and  the  taking  of  food  iifTord  reliff,  vomiting  of  blooil  is  absent, 
hyperchlorhydria  is  not  constant,  circumscribed  tendeniesa  is  absent, 
gastric  dilatation  and  pyloric  hardening  (from  heiilod  ulcer)  are  never 
present,  ordinarily  there  are  no  dyspeptic  symptoms  between  the 
paroxysms,  there  is  less  emaciation  and  loss  of  strength,  and,  as  a 
rule,  symptoms  of  hysteria  or  neurasthenia  are  found,  or  there  aro 
neural'^ias  in  other  parts  of  the  body. 

(2)  Gastric   Crises.— The  attacks  of  pain  and  vomiting  which 
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occur  in  cortaiu  spinal-cord  diseases,  especially  tabes,  may  simulate 
gastric  iilci-r,  but  tin?  ji!>seiit  knee-jerks,  lightning  pains  in  the  legs, 
and  Argyll-Robertson  pnpil  will  announce  the  true  character  of  the 
attacks. 

(3)  Hepatic  Colic. — In  this  affection,  swelling  and  tenderness  of 
the  liver,  a  palpable  gall  liladder,  the  abrupt  onset,  longer  continu- 
auce  and  sudden  cessation  of  tiie  painful  paroxysm,  and  perhaps  the 
subsequent  occurrence  of  jaundice,  will  prevent  its  confusion  with 
gastric  uloor. 

(4)  Cirrhosis  of  the  Liver. — The  vomiting  of  blood  which  occurs 
in  some  cases  of  this  malady  may  suggest  ulcer,  but  the  usual  al- 
coholic history,  the  ascites,  the  hardened  and  palpable  liver,  will 
declare  the  true  cause  of  the  ha^mutcmesis. 

(5)  Chronic  Gastritis. — Very  rarely  is  there  haematemcsis,  the 
pain  is  not  severe,  the  tenderness  is  diffuse,  vomiting  is  not  so  fre- 
quent and  when  it  occurs  is  not  so  painful,  and  llCl  is  diminished 
or  absent. 

(6)  Cancer  of  the  Stomach. — As  a  rule  this  is  not  mistaken  for 
ulcer.  Comparing  the  two,  in  cancer  there  is  often  a  tumour,  lactic 
acid  is  usually  present,  and  IICI  is  deficient  or  absent ;  blood  when 
vomited  is  "  coffee-ground  "  or  mixed  in  small  quantity  with  mucus ; 
there  ia  usually  great  emaciation  with  cachexia,  and  the  eiibject  is 
more  frequently  raiddlc-aged,  almost  tuvuriably  past  30.  If,  how- 
ever, there  is  cicatricial  contraction  about  the  pylorus,  forming  a 
palpable  tumour,  a  differential  diagnosis  may  be  impossible,  espe- 
cially wlit^n  it  ia  borne  in  mind  that  cancer  may  develop  upon  the 
site  of  an  old  ulcer,  and  that  in  such  cases  there  may  be  hyper- 
chlorhydria  as  in  ulcer,  instead  of  the  absence  of  HCl  aa  is  usual  in 
cancer. 

VII.  Duodenal  Ulcer. — In  the  vast  majority  of  cases  the  symp- 
toms of  duodenal  ulcer  are  identical  with  those  of  gastric  ulcer.  In 
favour  of  duodenal  ulcer  are  pain  in  the  right  hypochondriac  region 
2  or  3  hours  after  meals,  sudden  and  recurring  intestinal  hemor- 
rhages (tarry  or  bright-red  stools)  sufHcient  to  produce  amemia  in  an 
otherwise  well  person,  occasional  jaundice,  and  violent  gastralgic 
attacks,  often  followed  by  mela?na. 

VIII.  Cancer  of  the  Stomacli.— Next  to  the  uterus  the  stom- 
ach i.s  the  most  frequent  seat  of  primary  carcinoma.  Rarely  it  is  sec- 
ondary to  mammary  cancer.  Gastric  cancer  is  rather  more  common 
(5  to  4)  in  men,  and  three  fourths  of  the  cases  occur  between  40  and 
70  years  of  age,  increasing  with  each  decade.  It  is  seated  in  the 
pylorus  in  8  out  of  every  13  cases.  Alcoholism,  previous  ulcer,  worry, 
and  a  family  history  of  cancer  or  tuberculosis  predispose. 
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Symptoms, — Not  sekluin  the  disciise  is  latent,  or  perhaps  there  b 
simply  gradual  loss  of  strength  without  local  signs  of  disease,  or 
there  is  evidence  of  malignant  disease  elsewhere,  without  syniptoms 
of  iiivolvoment  of  the  stomach.  Ordinarily  the  initial  symptoms  are 
ga.<tric  oppression  and  eructations  after  eating,  anorexia  (a  valuable 
symptom),  nansea,  occasional  vomiting,  constipation,  and  pain  ;  and 
some  eases  present  the  features  of  pernicious  ana?mia.  As  a  rule 
these  are  of  gradual,  less  commonly  of  rather  sudden,  onset.  The 
symptoms  persist  and  often  become  more  severe.  The  pain  may  be 
gnawing,  burning,  or  gastralgic,  and  felt  in  the  epigastrium,  or  re- 
ferred to  the  dorsal  region  of  the  hack,  or  posterior  lumbar  regions. 
The  vomiting  becomes  more  frequent  and  contuins  blood,  almost 
always  in  small  amount,  constituting  the  rather  characteristic  coffee- 
ground  vomitus.  If  the  growth  causes  pyloric  steuoais  and  sequent 
gastric  dilatation,  there  may  be,  at  intervals  of  several  days,  vomit- 
ing of  enormous  quantities  of  partly  digested  food.  There  ia  epi- 
gastric tenderness,  and  pressure  over  the  back  between  the  5th  and 
12th  dorsal  vertebrae  may  also  he  jiainful.  ITsuully  (in  at  least  two 
thirds  of  the  cases)  a  tumour  is  palpable,  wliieji,  especially  if  pyloric, 
may,  on  account  of  its  mobility,  vary  widely  in  jiosition  in  different 
cases  and  at  ditTerent  times,  having  been  found  not  only  in  the  epi- 
gastric but  also  in  the  umbilical,  the  right  and  left  hypocbnudriac, 
and  even  in  the  jjubic,  region;?.  It  may  move  (ordinarily  not)  with 
respiration  or  with  the  peristiiltic  waves  of  the  stonuieh,  or  be  dis- 
placed by  the  examiner,  or  when  lying  over  the  aorta  may  exhibit 
pulsating  movements. 

Progressive  loss  of  weight  (and  usually  of  strength)  is  almost 
invariable;  cachexia  develops, the  count  of  the  reds,  however,  rarely 
going  below  2,f>00,000  to  tlie  ou.  mm.,  and  tlie  whites  seldom  above 
12,000  to  15,000  ;  slight  fever  (101°  or  less)  is  not  uncommon,  rarely 
with  chills  ;  constipation,  sometimes  with  slightly  tarry  stools,  is  cus- 
tomary ;  iudiciUHiria  is  common,  and  glynsuria,  aeetonuria,  and  albu- 
mosuria have  been  noted;  hyaline  casta  are  frequent;  tinal  oedema  of 
the  legs  is  common,  occasionally  general  anasarca,  seldom  a  terminal 
coma. 

Examination  of  the  stomach  eoutents  usually  shows  a  diminution 
or  absence  of  IICI,  and  the  presence  of  lactic  acid  after  Boas's  meal. 
The  persistent  presence  of  blood  is  chara"t3ristic,  perhajis  in  micro- 
scopic quantities.  The  Hoas-Oppler  bacillus  is  generally  present. 
Uccasionally  tumour  particles  may  be  found.  If  cancer  develops  ou 
the  site  of  an  c»kl  ulcer  HCI  may  be  normal  or  even  increased. 

Complications. — Metastatic  growths  occur  in  the  following  order 
of  frequency :  Lymph  glands,  liver,  peritoneum,  pancreas,  intestine, 
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lung,  pleura,  kidneys,  und  spleen.  Perforation  may  occur,  nsTially  but 
not  alwiiys  fausitjg  ditluse  peritonitis;  or  a  fistulous  uoinmuuif'atinn 
with  the  L-oloii,  or  more  nu-ely  the  small  intestine,  may  be  estuWislied. 

Duration, — Tlie  average  duration  of  gastric  cancer  is  from  1  year 
to  18  months;  more  rarely  life  is  prolonged  for  from  2^  to  3  years. 
It  is  always  fatal. 

Differential  Diagnosis. — The  cardinal  aif/Hjtfoms  are  progressive 
emaciation,  pain,  tumour,  eoffoe-grouml  vomiting,  dilated  stomach, 
constant  absence  of  II C1,  and  i>regeiice  of  lactic  acid  after  a  Boaa 
meal,  in  a  person  between  40  and  70  years  of  ago. 

In  the  absence  of  tumour  such  a  set  of  symptoms  will  warrant  a 
quite  positive  diagnosis  of  cancer.  The  disease  should  be  pu.'iliectod 
if,  iu  elderly  persons,  the  ordinary  symptoms  of  elirouie  gastric  ca^ 
tarrh  obstinately  persist  and  a  cachexia  out  of  proportion  to  the 
apparent  cause  develops,  especially  ulien  hyaline  casts  are  found  in 
the  uriue.  The  cases  of  cancer  wliieh  prostnt  severe  anemia  or  gas- 
tric symptoms,  without  tumour,  may  simulate  very  closely  and  be 
mistaken  for  pernicioua  anaemia  or  chronic  gastritis.  Ulcer  of  the 
stiuuach,  with  cicatricial  thickening  at  the  pylorus,  nuiy  exactly 
resemble  cancer.  Eitlargement  of  the  supraclavicular  or  inguinal 
glands,  or  a  nodule  at  or  in  the  neighborhood  of  the  navel,  may  be  of 
great  value  as  a  clew  to  the  existence  of  gastric  cancer. 

The  following  diseases  may  require  to  be  dilTcruntiated.  As 
Osier  well  siiys,  "  there  are  cases  of  cancer  of  the  stuniach  in  which 
a  positive  diagnosis  can  not  be  reached  for  weeks  or  months.'" 

(1)  (Itrmiir  flastritis. — This,  as  contrasted  with  cancer,  oecnrs  at 
any  age,  pain  uiul  tenderness  are  less  marked,  vomiting  is  not  com- 
mon, hffimorrliage  is  rare,  or  when  present  consists  simply  of  blood 
streaks  (not  r-offee-grounds),  there  is  no  fever,  loss  of  flesh  is  not 
marked,  and  there  is  no  cachexia,  no  tumour,  and  no  cedema.  More- 
over, its  duration  may  be  much  longer  than  that  of  cancer,  and.  on 
the  other  band,  it  is  susceptible  of  cure.  No  lactic  acid  is  found 
after  a  Boas  meal. 

(*2)  Gaslrir  Ulcer. — As  compared  with  cancer,  ulcer  of  the  stom- 
ach occurs  most  frequently  in  early  adult  age  and  in  women  ;  the 
pain  is  more  apt  to  be  ga.stralgic  and  to  be  excited  by  the  taking  of 
food,  and  may  be  entirely  lacking  for  days  or  even  weeks ;  tender- 
ness is  strictly  circumscribed  in  the  epigastrium,  or  posteriorly  at 
the  level  of  the  5th  dorsal  vertebra;  the  ordinary  symptoms  of  indi- 
gestion may  be  slight;  vomiting  is  by  no  means  a  frequent  symiv 
torn  ;  tumour  (cicatricial)  i.s  very  rare  ;  there  is  no  uvlema  ;  bleeding 
from  the  stomach  is  common,  and  as  a  rule  characteristically  profuse ; 
there  is  no  fever.     Gastric  ulcer  may  recover  or  continue  for  several 
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years ;  no  lactic  acid  is  found  after  a  Boas  meal,  and  there  is  usu- 
ally an  excess  of  II  CI. 

(3)  Gaslric  Ulcer  with  Cicatricial  Pyloric  Thickening  and  Steno- 
sis.—This  condition,  which,  because  of  the  presence  of  tumour  and 
dilatation  of  tlie  stomach,  exactly  resembles  cancer  of  the  pylorus, 
may  perhaps  be  differentiated  from  the  latter  by  tlie  comparative 
youth  of  the  patient,  the  history,  the  abundant  hsematemesis,  the 
hyperchlorhydria,  and  the  longer  duration. 

(4)  Pernicious  Attcpmia, — In  this  disease,  as  compared  with  gas- 
tric cancer,  the  number  of  reda  is  very  frequently  below  3,000,000  to 
the  cu.  mm.-,  indeed,  if  1,000,000  or  below,  it  points  strongly  to  ante- 
mia  rather  than  cancer  (Osi.f.r)  ;  niegaloblast.s  are  present,  leucocy- 
tosia  is  less  frequent,  the  colour  index  is  higher,  and  there  is  rarely 
the  loss  of  flesh  that  occurs  in  malignant  tumour  of  the  stomach. 

(5)  Cancer  of  the  Pnncrean.— In  this  disease  when  a  tumour  is 
palpable  it  is  immovable,  jaundice  often  exists,  dilatation  of  the 
stomach  and  coffee-ground  vomiting  are  absent,  HCl  is  present,  fat 
may  be  found  in  the  stools,  and  lipuria  and  glycosuria  may  exist. 

(6)  Occfmunal  Cuvites  of  Error. — Cau<-t*r  of  the  transverse  colon 
lacks  coffee-ground  vomiting  and  anachlorhydria,  and  later  often 
presents  symptoms  of  intestinal  obstruction.  lu  duodenal  cancer 
II CI  is  usually  absent,  but  jaundice  may  be  present.  Impacted 
foeces  in  the  colon  disappear  by  treatment.  Movsible  kidney  is  rec- 
ognised by  its  shape  and  the  practicability  of  reduction.  Cancer  of 
the  liver  or  gall  bladder  lacks  the  gastric  pain  and  frequent  coffee- 
ground  vomiting  of  gastric  cancer.  Tumour  of  the  abdominal  wall 
is  unattended  by  gastric  disorders.  Tumours  of  the  omentum  arc 
nodular  and  irregular,  and  subsequently  lead  to  peritoneal  effusion. 
The  rare  and  remarkable  tumour-like  mass  of  swallowed  hair  in  hys- 
terical women  ia  a  clinical  curiosity,  and  is  usually  recognised  by 
operation,  but  the  histoiy  may  give  rise  to  a  suspicion. 

IX.  Hyjjertropliic  Stenosis  of  the  Pylorus.— Xon-malig- 
nant  thickening  of  the  pylorus,  duo  to  hypertrophy  of  the  mnscu- 
lar  and  submucous  tissues,  may  occur  in  adults,  and,  as  a  congenital 
condition,  in  infants  of  the  average  age  of  5  months. 

The  .^i/inpfrims  are  those  of  a  dilated  stomach. 

X.  Dilatation  of  the  Stomach.— Causes.— In  rare  instances 
gastrectasia  is  acute  and  due  to  overstretching,  as  in  the  taking  of 
huge  quantities  of  food  and  drink,  or  sudden  weakness  of  the  mus- 
cular coats  aa  in  shock,  or  rapid  degenerative  processes  as  in  the 
specific  fevers.  Chronic  gastrectasia,  according  to  its  origin,  may  be 
divided  into  two  classes,  the  stenotic  and  the  atonic. 

The  first  class  is  due  to  pyloric  or  duodenal  stenosis,  either  an 
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actual  narrowing  caused  by  cancer,  cicatricial  contraction  from  ulcer 
or  corrocvivo  poison,  or  simple  hypertrophic  stenosis  ;  or  narrowing 
by  outside  pressure  from  cancer  of  the  liver,  gall  bladder,  pancreas, 
and  omentum,  or  by  lar^e  gallstones;  or  a  floating  right  kidney,  or 
kinking  of  the  pylorus  from  adht-sious  to  the  gall  bladder  and  liver. 

The  second  class  is  due  to  atony  of  the  nnisoular  coats  incident 
to  chronic  gastritis,  the  degenerative  changes  of  anaemia,  tnberculo- 
BiB  and  like  diseases,  habitual  overdistention  of  the  organ  as  in  beer- 
drinkers  and  diabetics,  congenital  weakness,  and  deficient  innerva- 
tion. 

Symptoms. —Epigastric  fulness  or  distress,  flatulence,  eructations, 
and  vomiting.  There  may  bo  anorexia,  but  not  uncommonly  the 
appetite  ia  particularly  good  and  there  is  great  thirst.  The  skin  is 
dry,  constipation  is  present,  and  the  urine  is  scanty.  Great  loss  of 
flesh,  anajmia,  and  debility  commonly  ensue.  There  may  be  cramps 
of  the  calf  miisfles,  or  occasionally  tetany. 

The  characteristic  symptoms  are  the  manner  of  vomiting  and  the 
composition  of  the  vomitus.  The  stomach  empties  itself  at  inter- 
vals of  several  days,  ejecting  large  quantities  (1  to  3  gallons)  of 
stagnant  fluid  and  remnants  of  partially  digested  or  undigested 
food.  The  vomitus  is  acid  from  the  presence  of  lactic,  butyric,  and 
acetic  acids.  Hydrochloric  acid  may  be  normal,  dimiuislied,  absent, 
or  increased.  Offensive  odours  may  be  duo  to  the  presence  of  sul- 
phuretted or  phosphuretted  hydrogen.  The  fluid  contains  the  SarciJia 
ventriculi,  yeaat  fungus,  and  many  bacteria.  On  standing,  it  sepa- 
rates into  a  wedinient  of  undigested  food,  and  a  supernatant  grayish 
turbid  fluid  cappetl  by  a  brownish  froth. 

The  phyakal  i^igna  are,  in  brief,  as  follows :  The  outline  of  the  dis- 
tended organ  (Fig.  173,  page  487),  together  with  its  peristaltic  waves, 
may  often  be  seen ;  if  not,  it  is  to  be  inflated.  Pyloric  tumour  may 
be  felt,  and  the  peculiar  resiliency  of  the  dilated  stomach  and  its  peri- 
stalsis may  be  perceived  by  palpation.  Splashing  or  Buccussion 
Bounds  may  be  elicited,  either  by  the  liand  of  the  examiner  or  upon 
deep  and  rapid  breathing  by  the  patient.  Percussion  after  drinking 
water  may  enable  the  lower  border  of  the  organ  to  be  recognised, 
AuscuUatnry  percussion  is  of  much  service  in  determining  the  out- 
line)' of  the  stomach. 

Diferentiail  DlagnosiB.— The  cardinal  symptoms  are  the  charac- 
teristic vomiting  and  tiie  results  of  a  physical  examination  of  the 
stomach,  espertally  inspection  of  the  inflated  organ  or  auscultatory 
percussion.  The  finding  of  a  pyloric  tumour  will  decide  against  the 
atonic  nature  of  the  dilatation,  and  in  the  majority  of  cases  the 
tumour  is  due  to  cancer  of  the  stomach  (page  831). 
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Gaatrectusiii  is  to  be  distinguished  from  gastroptosis  or  prolapse 
of  the  8tomat;h  (p:ige  488).  An  unusually  liirgo  stomach  (megalo- 
gastria)  luay  bo  found,  but  iiuless  evidence  of  staguutioti  of  the  gas- 
tric contents — i.  e.,  the  fiuding  of  a  quantity  of  food  or  fluid  in  the 
stomach  7  hours  after  a  full  meal,  or  periodic  voniitiug  of  large 
amounts — is  present,  the  condition  eau  not  be  considered  abnormal. 

Experience  teaches  proper  humility,  hut  it  is  difficult  to  con- 
ceive of  confounding  ascites  or  ovarian  tumour  witli  u  dilated  stom- 
ach, yet  both  these  errors  have  occurred. 

Prognosis, — This  depends  upon  the  cause.  Atonic  cases  often 
recover  ;  cancerous  stenosis  is,  of  course,  fatal ;  simple  stenosis  may 
be  greatly  benefited.  Modern  surgery  (by  giistro-eiitr-rostomy,  ga»- 
troplication,  or  stretching  of  the  pylurus)  may  afford  material  help. 

XI,  HaBinateinesis.^See  page  132. 

XU.  Neuroses  of  the  Stomach. —These  coiJi5i8t  of  varioua 
more  or  loss  serious  fuiu'tionaJ  disturbances  of  the  stomach — i.  e., 
without  discoverable  local  lesions.  Rarely  these  disturbances  arise 
rellexly  from  organic  disease  in  other  parts  or  organs  of  the  body. 
Almost  invariably  they  form  a  part  of  the  protean  manifestations  of 
a  congenital  neurotic  diathesis,  or  of  an  acquired  neura.sthenin  or 
hysteria.  In  a  certain  proportion  of  cases  the  ncuropatliic  basis  of 
the  dyspeptic  symptoms  may  elude  recognition  without  careful  in- 
quiry aud  prolonged  observation. 

The  term  nerronif  dijsjt&jma  is  in  reality  a  generic  term  covering 
the  various  gastric  neuroses — sensory,  motor,  or  secretory — abont  to 
be  described.  The  individual  patient  rarely  suffers  from  a  single 
one  of  these  separate  disturbances.  Usually  two  or  more,  in  vary- 
ing or  complex  combinations,  are  fomid  to  be  associated.  Leubo, 
however,  limits  the  meaning  of  the  term  to  cases  in  which  sev- 
eral neuroses,  mainly  sensory  and  of  a  mild  grade,  coexist,  and  are 
manifested  only  during  the  act  of  digestion  ;  while  any  one  of  the 
neuroses,  if  severe  and  extrcnic  and  periiaps  occurring  alone,  is 
considered  as  a  separate  and  distinct  disease — c.  g.,  nervous  vomit- 
ing;  or  iiyperchlorhydria,  eitfier  periodic  nr  continuous.  It  is  best, 
thorefori',  to  describe  first  tiie  ordinary  form  of  nervous  dyspepsia, 
and  subsequently  the  special  gastric  neuroses.  Investigation  will 
show  that  a  very  large  proportion  of  the  cases  of  so-i-itiUil  nervous 
dyspepsia  are  in  retility  due  to  local  disease,  which  is  demonstrable 
by  sufficiently  careful  examination. 

A.  NERVors  Byspkpsi.v. — (n)  Sywpfmns. — There  is  anorexia,  less 
frequently  bulimia.  After  eating  there  is  a  sense  of  (qiigastric  dis- 
tress and  oppression,  eructations,  belching,  pyrosis,  acidity  of  the 
mouth,  rumbling  of  gas,  and  sometimes  nausea  or  vomiting.     There 
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may  be  headache,  vertigo,  ccpliulic  pressure-geusutions.  mimhness, 
cold  hands  ami  feet,  bad  taste  in  the  mouth,  and  palpitation.  Con- 
stipation may  be  in'iseiit.  As  a.  rule  there  are  marked  depression  of 
spirits,  anxious  forebodings,  and  perhaps  a  well-defined  hypochon- 
driacal condition.  In  spite  of  these  symptoms  the  stomach  is  found 
to  be  empty  G  or  7  hours  after  a  full  meal,  showing  that  the  food  is 
digested  and  that  there  is  no  stagnation.  The  gastric  juice  is  usu- 
ally of  normal  composition,  althoagh  the  HCl  may  be  either  increased 
or  diminished,  varying,  often  in  the  same  person,  from  time  to  time. 

{(/)  Dia(jiu)siii. — As  tho  symptoms  of  nervous  dyspepsia  closely 
resemble  those  of  chronic  gastric  catarrh  it  is  necessary  to  distin- 
guish between  them.  Contrasting  the  two,  in  nervous  dyspepsia 
relief  may  follow  tlie  taking  of  food,  there  is  less  epigastric  tender- 
ness, and  tho  symptoms  may  disappear  at  irregular  inteiTals.  The 
stomach  contents  usually  contain  little  or  no  mucus  or  undigested 
food,  and  as  a  rule  (with  a  number  of  exceptions)  the  HCl  is  in 
normal  amount.  The  tongue  is  not  so  apt  to  be  flabby,  indented,  and 
furred  as  in  gastric  catarrh.  In  ceitain  cases  the  prominence  of 
gaslralgia  or  the  presence  of  emaciation  may  suggest  ulcer  or  cancer. 
After  all,  it  is  upon  the  existence  of  a  neuropathic  diathesis  or 
temperament,  to  be  discovered  by  careful  and  often  necessarily  pro- 
longed observation  of  tiie  patient  and  his  neurotic  peculiarities,  that 
the  diag!iosis  of  the  nervous  character  of  the  dyspepsia  depends. 
Moreover,  there  are  no  obvious  organic  changes. 

B.  Secketory  Nelkoses.— (I)  Hyperchlorhydria. — The  se- 
cretion of  gastric  jiuce  containing  an  undue  amount  of  hydmchlorio 
acid  {over  70  degrees)  onhi  (liiriiHj  fluffslion  is  cncnuntered  mainly  in 
adults,  but  is  common  in  young  chlorolic  women.  Worry,  grief,  and 
mental  overwork  are  important  antecedent  causes.  The  liberal  use 
of  condiments  and  iilcoiiolic  beverages  will  predispose. 

Symptoms. — Ordinarily  the  on-set  is  gradual.  There  is  at  first 
simply  a  feeling  of  discomfort  about  2  or  3  hours  after  a  meal,  but 
in  courac  of  time  it  develop.^  into  a  burning  pain,  with  weight  and 
pressure,  in  the  epigastrium,  often  with  acid  eructations,  regurgita- 
tion, and  pyro.:!is,  sometimes  followed  by  nausea  and  vomiting.  Se- 
vere headache  and  attacks  of  vertigo  are  common,  the  urine  may  be 
scanty,  and  tron.stipatian  exi.st.  Loss  of  wciglit  does  not  usually 
occur.  The  pain  lasts  for  from  1  to  3  hours,  and  is  relieved  by  vom- 
iting, or  more  characteristically  by  taking  albuminous  food  (milk, 
meat,  wiiite  of  egg)  or  alkalies  (soda,  magnesia).  The  physical  ex- 
ftininatton  may  reveal  a  moderate  diffuse  epigastric  tenderness,  and 
occasionally  evidence  of  slight  gastrectasia.  Tho  examination  of 
the  stomach  contents  1  Iionr  after  eating  Ewald's  meal  shows  an 
31 
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excess  of  IICl ;  so  also  3  or  4  Imurs  after  a  LL'ubt!-Kigi.'l  meal,  while 
in  the  latter  the  meat  is  quite  digested  and  the  Btarches  practically 
unchanged. 

llyporfhlorhydria  may  be,  and  at  first  usually  is,  remittent,  occur- 
ring daily  for  several  days  or  many  weeks,  and  then,  having  ceased 
for  a  viiriablo  period,  returning  with  or  without  obvious  causes,  such 
as  grief  or  mt'ntu!  worry  or  overwork.  Finally,  it  may  become  acou- 
tinuous  coii<litiou.     Ordinurily  the  prognosis  is  favourable. 

DiffBrential  Diagnosis. — The  cardinul  symptoms  are  burning  pain, 
occurring  2  to  '.i  huurs  after  eating,  iind  iiunu'diutcly  relieved  by  alka- 
lies or  nitrogenous  food,  no  marked  emaciation  or  anaemia,  and  (the 
only  positive  evidence)  a  constant  excess  of  IR'I  1  hour  after 
Ewald's  meal.     It  is  necessary  to  exclude  the  fuUowing  diseases: 

(1)  (iaUMtone  Colic. — In  this  the  pain  is  felt  in  the  right  hypo- 
chondriac and  the  corresponding  half  of  tlie  epigastric  regions, 
rather  than  in  the  middle  of  the  latter ;  it  occurs  4  or  5  hours  after 
a  meal,  and  is  not  promptly  relieved  by  alkalies  or  food,  t'ouf  iision 
can  arise  only  in  the  absence  of  jaundice  or  a  swollen  gull  bladder. 

(2)  (imtric  Ulcer. — This  condition  ia  accompanied  by  hyper- 
chlorhydria,  but  in  addition  to  the  other  symjitorns  of  gastric  ulcer 
(page  82t4)  the  pain  is  not  completely  abolisheil  by  alkalies,  and  is 
aggravated  by  albuminous  food. 

(3)  Clironic  Ilypersecretioii. — In  this,  vomiting  is  more  common, 
the  paroxysms  of  pain  usually  occur  during  the  night,  and  from  the 
faffing  stomuch  large  amounts  of  gastric  juice  may  be  obtained. 

(II)  Hypersecretion  { d'ast rom/crorrha'n). — An  excessive  secre- 
tion of  hyptTcliIorhydrii-  gastric  juice  in  the /rt.s//»y  stomach-  Two 
forms  are  recognised,  the  periodic  or  iutcrmittcnt  (gastroxynsis, 
litjssBM  a),  and  the  continuous  or  chronic  (Rek  umaxx). 

(«)  Periodic  Hifpersecrelion. — Into  a  state  of  health  a  sensation 
of  epigastric  uueasinoss  intrudes,  deepening  into  piiiu,  and  shortly 
followed  by  nausea  nud  the  vomiting  of  a  large  quantity  of  very  acid 
gastric  juice,  which  ultimately  may  be  greenish  witli  bile.  The  nau- 
sea and  retching  are  porfliatent,  and  at  intervals  of  a  f*'w  honrs  other 
large  'juautities  of  gastric  juice  are  ejected.  The  throat  may  be- 
come ruw  and  sore.  The  paroxysms  often  occur  in  the  night  or  io 
the  early  morning  hours.  The  attack  as  a  whole  lasts  from  1  to  3 
days,  leruiinating  with  characteristic  abruptness,  but  tending  to 
recur  at  intervals  varying  from  a  few  weeks  to  a  year  or  longer. 
When  recurrences  tread  one  upon  the  heels  of  the  other  the  condi- 
tion merges  into  the  continnous  or  chronic  form.  The  pain  may  be 
severe,  intenso  heiidache  may  be  jiresent,  and  pallor,  coldness  of  the 
extremities,  and  constipation  are  common.     Before  this  disease  can 
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be  considered  a  pure  la-urosis  it  is  necessary  to  exclude  gastric  ulcer 
(page  829)  and  the  gastric  crisis  of  locomotor  atiixia  {q.  v.). 

(b)  ('outititioiiH  /ft/per.vrretion. — Tlie  eiirly  jsymptnms  are  those  of 
hyperchlorhydritt  (page  837)  or  periodic  hyperseoretion,  Epigastric 
piiin  becomes  habitual  after  meals,  and  vomiting  of  an  acid  fluid,  at 
first  occasional,  occurs  once  or  more  dnily,  most  cotnnionly  after 
breakfast,  rarely  at  night.  From  thi'  fas fiui/  stotnach  an  abnormally 
large  amount  of  acid  gastric  juice  free  from  fragments  of  food  may 
be  obtained.     The  prognosis  is  not  bad. 

As  a  pure  neurosis  tliis  is  rare.  There  is  evidence  to  prove  that  it 
is  due  in  the  majority  of  cases,  if  not  all,  to  gastric  ulcer  (page  829). 
It  may  be  associated  with  pyloric  stLMiosis  and  gaatrectasia  (page  834). 

(Ill)  Hypochilorliydria. — Diminution  or  absence  of  HCl  is 
common  in  gastric  cancer  and  In  gastritis,  especially  of  the  atrophic 
form.  As  a  not  infrequent  neurosis  it  may  occur  in  hysteria,  neu- 
rasthenia, and  locomotor  ataxia.  Very  rarely  as  a  neurosis  there  is 
a  total  absence  not  only  of  IH'I,  but  also  of  tiie  ferments  (atrhylia  gas- 
trica,  Ei.viKiits) ;  but  this  is  more  couuuotdy  due  to  organic  changes, 
particularly  in  atrophic  gastritis.  The  ni/nipfoms  of  acbylia  of  ner- 
vous origin  may  be  negative;  ordinarily  they  resemble  those  of  clironic 
gastritis.  The  diaymmiii  is  to  bo  made  by  the  result  of  the  examiniv 
tion  of  the  contents  of  the  stomach.  The  total  acidity  is  4,  II ('1  and 
ferments  absent,  mucus  absent,  and  lactic  acid  absent  except  in 
traces.  This  condition  is  to  be  discriminated  from  the  atrophic  form 
of  gastritis  (page  828)  and  cancer  uf  the  stomach  (page  8'ii). 

V.  Sexsory  Xei'roses. — (I)  Disturbances  of  the  Hung^er-sense.— 
Klsewhere  (page  132)  have  betu  considered,  in  general,  bulimia, 
polyphagia,  akoria,  auorexia,  and  pica.  Two  special  forms  are  the 
following  : 

(1)  I'aroj-ifsmal  Biih'min. — Sudden  attacks  of  burning  epigastric 
pain,  faintness,  headache,  ami  excessive  hunger,  often  occurring  in 
the  night,  although  the  paroxysm  may  come  on  directly  after  a 
hearty  meal.  It  is  relieve<l  by  taking  food.  Frequent  attacks  may 
produce  gastritis  and  dilatation.  This  condition  is  seen  in  hysteria, 
neurasthenia,  exophthalmic  goitre,  migraine,  epilepsy,  and  cerebral 
tumours. 

(2)  Atiorexiu  AVrfvwrt. — An  absolute  absence  of  appetite,  which 
may  be  so  extreme  that  the  sight  of  food  excites  spasm.  This  con- 
dition is  a  manifestation  of  hysteria,  and  is  commonly  seen  in  girls 
between  15  atid  20  years  of  age,  more  rarely  as  early  as  the  12tb 
year.  The  patinnt  is  restless,  but  ultimately  takes  to  bed  ;  the  ema- 
ciation may  reach  the  last  degree  ;  the  skin  becomes  dry  an<l  brawny, 
and  contractures  of  the  lower  extremities  may  develop.     Death  has 
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been  known  to  follow,  but  iincU-r  proper  treatment  the  prognosis  is 
not  uiifavoiiraWti. 

(II)  Gastric  Hyperfflsthesia. — Tbe  symptoms  are  a  sense  of  pres- 
Bure,  burning,  fulness  or  weight,  or  gnawing  pain,  with  tenderness 
in  the  epigastrium  during  the  act  of  digestion.  As  these  sensationa 
may  occur  in  organic  disease  of  the  stomach  it  is  necessary  to  ex- 
clude gastritis  (page  827)  and  gastric  ulcer  (page  829)  by  the  absence 
of  certain  more  or  less  distinctive  syniptoras,  and  by  finding  the  gas- 
tric juice  to  Vie  of  normal  composition  and  that  tho  food  is  digested 
within  tho  proper  period. 

(III)  Gastralgia. — Paroxysmal  gastric  pain,  which  may  be  purely 
a  nearosis,  but  occurs  also,  as  a  symptom,  in  cancer  or  ulcer  of  the 
stomach,  or  in  locomotor  ataxia  (gastric  crises). 

{n)  SijinptotHs. — Tlie  jmin  generally  bears  no  relation  to  the  tak- 
ing of  food.  The  attack  is  fro(|Ufntly  preceded  by  sliglit  nausea 
or  epigastric  pressure,  salivation,  faintncss,  vertigo,  or  headache. 
Shortly  a  severe  and  agonizing  pain  begins  in  the  epigastrium,  radi- 
ating through  to  the  back  and  along  the  costal  ujurgius,  especially 
toward  the  left,  extending  in  some  cases  to  the  scapulffi  and  entire 
alidomen.  The  face  is  pale  and  anxious,  the  hands  and  feet  are  cold, 
and  tlie  skin  cool  anil  wet.  Tlie  hotly  is  curved  forward  and  the 
abdomen  hollowed.  There  is  alight  epigastric  tenderness,  but  pres- 
sure with  the  flat  liand  is  often  grateful.  Tlie  attack  may  last  from 
a  few  niiniites  to  several  lu)iirs.  Recurrences  may  take  place  at 
intervals  varying  from  a  day  to  a  year  or  more. 

(b)  !>ifffri-iifud  IHngnoffix. — Before  gastralgia  is  definitely  de- 
cided to  bo  of  pun-ly  m-urotic  chjirairtor  it  is  necessary  to  e.Tclude  it 
as  a  symptom  of  organic  nervous  or  gastric  disease,  and  to  separate 
it  from  other  somewhat  similar  painful  i-onditions. 

.Is  a  neitri)»i!<  it  occurs  mainly  in  women  witli  menstrual  irregu- 
larities, especially  at  the  menopause  ;  is  most  common  in  brunettes, 
and  is  favoured  by  worry,  mia?niia,  and  constipation.  Healthy  men 
are  not  exempt.  It  may  be  almost  the  only  symptom  of  a  neuras- 
thenia {q.  r.)  or  hysteria  {>;.  c),  but  more  commonly  is  simply  one 
manifestation  of  either  of  these  conditions.  Tho  direct  diagnosis  of 
neurotic  gastralgia  is  based  principally  upon  the  presence  of  neuras- 
thenic or  hysterical  symptoms,  together  with  the  absence  of  signs 
of  any  causative  organic  lesion  of  the  stomach  or  nervous  system. 

Without  here  going  into  the  details  of  the  different  conditions 
which  may  be  attended  by  or  simulate  gastralgic  attacks,  the  fol- 
lowing list  will  serve  to  point  out  the  affections  from  which  neurotic 
gastralgia  must  be  discriminated  by  a  careful  consideration  of  the 
associated  signi^  and  symptoms,  viz.,  cancer  of  the  stomach,  ulcer  of 
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the  stomach,  pyloric  stenosis,  the  gastric  crises  of  locomotor  ataxia, 
hj])ercb]orh_)-ilria  or  liyper.secreti(m,  aehyliii  gastricu,  gallstone  colic, 
renal  eolie,  and  flatulent  colic. 

D.  Motor  ?;euroses.— (I)  Peristaltic  Unrest.— This  is  seen 
especially  after  eating.  The  periBtnltic  nioveinL-nts  are  liyperactivo, 
causing  loud  horborygmi,  gurgling,  and  splashing,  which  may  be 
audible  at  a  distance.  Emotion  intensifies  their  activity.  The  hyper- 
activity may  extend  to  the  intestines,  reristaUic  unrest  is  a  fre- 
fjiTi-nt  symptom  of  hysteria  or  neurasthenia.  This  mortifying  condi- 
tion baa  ltd  to  prolonged  periods  of  seclusion. 

(II)  Nervous  Vomiting,— This  may  occur  either  in  children  or 
ad  tilts,  usually  in  hysterical  women.  Without  preliminary  nausea  aiid 
without  8trairii?ig,  the  contents  of  the  stomach  are  partly  vomited, 
p.irtly  regurgitated.  It  usually,  but  not  always,  takes  place  shortly 
after  eating.  The  attacks  come  on  at  irregular  intervals.  Aa  a  rule 
the  general  health  is  unimpaired,  a  point  in  favour  of  its  hysterical 
origin  in  the  absence  of  other  neurotic  manifestations.  Primary 
periodical  vomiting  (LEYnK.v)  may  occur  as  a  neurosis  in  otherwise 
perfectly  healthy  perst^na,  especially  in  women  while  menstruating. 

(III)  Nervous  Eructations. — Loud  belchings  of  air  which  has 
beeo  swallowed  or  aspirated  into  the  esophagus  or  stomach,  either 
continuing  from  liours  to  days,  or  occurring  in  paro.\yem9  wliioh  are 
excited  by  emotion.  They  may  occur  in  hysterical  women  and  cbit- 
dren  or  in  neurasthenic  persons.  In  the  young  the  attacks  may 
be  contagious  by  imitation.  Anxiety,  palpitation,  epigastric  fulness 
and  distress  may  attend  the  paroxysms. 

(i\')  Rumination  or  Merycism.— In  this  infrequent  condition  the 
swallowed  food  is  returned  to  the  mouth  and  again  chewed  and 
swallowed.  It  occurs  in  hysterical,  neurasthenic,  or  epileptic  per- 
sons, and  in  idiots.     It  is  sometimes  hereditary. 

(V)  Spasm  of  the  Stomach. — The  spasmodic  contraction  may 
affect  either  the  cardiac  or  the  pyloric  extremity  of  the  stomach. 
If  both  are  simultaneously  present  and  the  stomach  is  full  of  gas 
ypiienmntosiit),  the  upper  abdomen  may  be  enormously  distended, 
tlio  patient  being  unable  to  belch  up  the  confined  gas.  It  occurs  iu 
neurotic  young  persons. 

(1)  Spaif/n  of  the  Cardia. — This  may  be  painful,  and  is  associated 
with  a  sensation  as  of  a  low-down  obstrwction  opposite  the  lower  end 
of  the  sternum.  It  is  not  a  common  condition,  but  may  occur  in 
hysteria,  neurasthenia,  tetanus,  or  with  the  rapid  taking  of  very  hot 
or  cold  food. 

(2)  Spasm  of  the  Pylorus.— The  symptoms  are  pain,  perhaps  a 
sense  of  resistance  over  the  site  of  the  pylorus,  and  increased  gastric 
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periatulsis.  It  miiy  be  clue  to  the  irritation  of  highly  spictd  food,  or 
of  n  liypiTililoihyilriii.  If  the  hitter  is  associated  with  long-contin- 
ued hy[>eraC(Ti'tioii,  tiiihitutiou  of  the  stomueh  may  ensue. 

(VI)  Relaxation  of  the  Stomach.— (I)  A/oni/  of  the  Stomueh  or 
Atonic  Ihi^iwpsin. — This  is  most  commonly  a  symptom  of  chronic 
gastritiji  or  geiienil  fleliility,  but  may  iiifivfjiu'iitly  oeeiir  us  ti  neu- 
rosis. Organiij  disease  nuist  be  excluded.  The  symptoms  are  epi- 
gastric discomfort,  pressure,  weight  or  distention,  often  with  eructa- 
tions. The  physical  signs  are  those  of  a  moderate  dilatatiun.  Tiie 
motility  is  impaired,  as  evidenced  by  the  proscnee  oF  food  ;*  hours 
after  Ewald's,  7  hours  after  Leube-Riger«,  meal. 

(2)  Pijhiric  Iiiroiiipi'ti-iictf. —  Insutficieney  of  the  pylorus,  whercl)V 
the  contents  of  tlie  stomach  are  allowed  In  pass  preuiaturcly  into  tije 
duodenum,  or  the  contents  of  the  latter  to  regurgitate  into  the  atom- 
ach.  It  is  recognised  upon  inflation  of  the  stomacli,  when,  if  this 
condition  exists,  there  ia  an  inuiiediate  and  visible  passage  of  gas 
into  the  intestine. 

E.  (Jkxeral  DiAHNosis  OK  (Iastuii:  NKfrtosKS. — In  general 
the  diagnosis  of  the  purely  neurotic  character  of  the  gastric  disturb- 
ancts  just  described  is  dependent  upon  twci  points:  first,  the  exclu- 
sioik  of  organic  disease;  second,  and  most  inip<;naiit,  the  recognition 
of  an  abnormal  weakness  or  excitability  of  the  nervous  system,  as 
evidenced  by  the  coexistence  of  one  or  more  of  the  manifold  .symp- 
toms of  hysteria  or  neurastlienia  (congenital  or  acquired),  the  charac- 
teristic exaggeration  in  the  manner  of  describing  the  condition,  and 
the  ]iiceipit!ition  of  an  attack  or  an  exacerbation  by  worry,  anxiety, 
and  mental  overwork  or  strong  emotions. 


Vm.    DISEASES   OF   THE    INTESTINES 

{Stf  (ilnii  jMi'/m  1  .'■!  ft}  Joi'',  .iHo  lo  i7fi.  null  J,Sfi  lu  .J.'/rf.) 

I.  Splanchnoptosis. — "Glfinard's  disease,"  a  general  term  ap- 
plied to  falling  or  drop]Mng  of  certain  abdoniina!  viscera,  embracing 
prolapse  of  the  .'stoniacb  (iftifiirop/osis'^,  of  the  kidney  {twp/iroptosis), 
of  tlie  intestines  {vntvroplosix),  and  more  rarely  of  the  spleen  (splen- 
op/onii^)  and  of  the  liver  [hepnioplosin). 

(ff)  Caiixcs. — This  condition  is  due  to  looseness  of  the  attach- 
ments of  the  organs  iuvolved,  to  overstretching  and  consequent 
relaxation  of  the  abdominal  wall  by  repeated  pregnancies  or  ascites, 
to  tight  lacing,  and  to  a  rapid  loss  of  flesh. 

(b)  SffiHpfoms. —  In  niatiy  instances  one  or  more  pronounced  ptoses 
may  be  found,  especially  in  raultiparsB,  without  any  symptoms  what- 
ever.   With  other  cases  varying  symptoms  arc  associated.    There  may 
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be  excessive  ffiitoleuce,  coTistiiJulioii  iilteniatinf!;  with  diftrrho?a, 
mucous  "i-olio"  or  nmirosis  (tlie  su-citlleil  niombrairoDS  i'Utu^iti^5), 
{fiistric  disturbances  or  iieurosfs,  throbbing  of  the  alidominul  aorta; 
dnipjjiiig,  firliinir.  or  weakness  in  the  Imck  :  vtisoiiiotor  iustiibilitv  or 
ataxia;  clironic  tire,  uud  otlier  of  the  diverse  symptoms  of  neuras- 
thenia or  hysteria.  The  eaaes  of  abdominal  ptosis  with  svroptoms 
occur  more  freiniently  in  thin  younjf  women,  especially  those  who 
have  rapidly  lost  Hesli  from  any  cause  or  undergone  u  long  and 
exhausting  nervous  strain. 

(f)  f'tafftinsis. — The  existence  of  tlie  sympto/iis  just  rehearaed 
plus  the  findinf|[  of  the  prolapsed  abdominal  viscera  makes  the  diag- 
nosis. Elsewhere  will  be  found  descriptions  of  the  physical  exam- 
ination required  to  determine  the  presence  of  displacement  of  the 
stomach  (page -tS-S),  ividncy  (pa^'e  ."iUt),  spleen  (page  507).  and  liver 
(page  500),  Of  the  intestines  the  transverse  colon  is  usuidly  involved 
(nt?<i/>(().<iiM\.  It  sinks  80  as  to  form  a  V  with  acute  bending'  or  ob- 
structive kinkiu'r  at  the  hepatic  and  splenic  flexures  (Fip.  ITfi,  pape 
491).  Glcriard  says  that  it  may  be  palpated  as  a  cordlike  body  at 
or  below  the  level  of  the  umbili<'us,  although  others  claim  that  the 
body  felt  is  the  pancreas  uncovered  by  the  prolapse  of  the  stonuich. 

II.  Acute  Catarrhal  Enteritis.— Causes.— Intestinal  catarrh 
may  be  primaiy,  ami  excited  by  Imt  weather,  sudilen  falls  of  tem- 
perature, improper  or  decomposing  food  or  spoiled  milk,  and  irritant 
poisons;  or  Kfrtuiilarij  to  infi'rtions  diseases,  rachectic  states,  portal 
engorgement  (disease  of  heart,  lungs,  liver),  or  by  extension  from 
inflammatory  processes  in  the  abdomen. 

Symptoms. — The  cardinal  symptom  is  diarrhoea.  In  addition 
there  may  be  colicky  abdominal  pain,  moderate  gaseous  di.'stention  of 
t)ie  abdomen  with  rumbling  and  gurgling  noises,  and  occasioniilly 
vomiting.  Fever,  if  present  at  all,  is  slight  (l)i>.5°  to  100.5")  ;  there  is 
a  furred  tongue,  Avith  thirst,  anorexia,  and  scanty  urine.  These  symp- 
toms indicate  the  Cfuidition  most  coramoTily  encountered,  namely, 
an  intianiimition  of  bot!i  small  and  large  intestine,  or  ihij-coUlis. 

In  some  cases  the  clinical  symptoms  are  suflRciently  distinctive  to 
allow  an  inference  that  t!ie  cjjief  seat  of  the  inflammation  is  in  cer- 
tain definite  portions  of  the  intestine,  viz.,  the  duodenum,  the  small 
intestine,  the  colon,  or  the  rectum, 

(1)  Diifidemtm  -^\t  the  duodenum  alune  is  affected  (dnodcnilis) 
there  is  constipation  instead  of  dinrrhom,  with  some  localized  dis- 
comfort or  slight  pain  and  tenderness,  but  these  symptoms  are  not 
at  all  definite.  Usually  gastritis  coexists,  with  nausea,  vomiting, 
and  gastric  pain  (gastro-duodenitis),  but  the  vague  duodenal  symp- 
toms are  obscured  by  those  relating  to  the  stomach.     In  a  certain 
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proportion  of  i-ascs,  however,  juiiutlii-e,  duo  to  involvement  of  the 
bilu  duct,  uppear-H,  constituting  the  ou]y  positiva  proof  of  duodenitis. 
Otherwise  the  duodenal  inilanmiation  ia  clinically  unrecognisable. 

{"i)  SnuiU  Intfxtine. — That  tho  small  iutostinc  (jojunum,  ilontn) 
is  boiiring  the  brunt  of  the  iuflanimution  and  that  tlie  colon  has 
escaped  may  be  inferred  by  the  absence  of  a  marked  diarrhcea  and 
the  presence  of  colicky  pain  and  rumbling,  with  slight  distention 
and  tt'ndcnit'ss  over  the  area  in  which  lies  the  bulk  of  the  small 
intestines.  The  stools  are  floccnlent,  contain  undigested  food,  \\n- 
changcd  bile,  and  small,  scarcely  visible  masses  of  mucus — findings 
which  arc  quite  charartcri.stic  of  a  emall-intcstirie  catarrh. 

(3)  Colon, — Considerable  pain,  a  marked  diarriupn,  with  tender- 
ness along  the  course  of  the  colon,  and  souplike  stools  containing 
muena,  perhaps  in  large  and  easily  seen  masses,  indicate  that  the 
affection  is  in  the  muin  a  colitis. 

(4)  Hirinrn. — Considerable  quantities  of  mucus  and  pus,  passed 
with  painful  tenesmus,  indicate  proctitis. 

The  duration  of  acute  catarrhal  enteritis  varies  from  3  days  in 
mild  cases  to  7  or  H)  days  in  severe  cases.     Prognosis  usually  good. 

Diagnosis. — The  symptoms  and  short  duration  of  the  disease  gen- 
erally enable  a  ready  recognition  of  its  character.  Diarrhoeji  is  the 
important  symptom. 

There  is  rarely  any  difficulty  in  distinguishing  it  from  typhoid 
fever  by  its  brief  duration,  slight  and  atypical  fever,  and  absence  of 
splenic  swelling  and  rose  spots.  Occasionally  one  meets  severe 
cases,  whieh,  bet'ause  of  unusually  severe  j«iin  and  marked  tender- 
ness, Btrongl}'  suggest  peri/om'fix,  but  the  presence  of  diarrha-a  in 
particular,  and  the  absence  of  a  high  degree  of  meteorism  and  ab- 
dominal rigidity,  witi  usually  suffice  to  rule  out  peritoneal  inflamma- 
tion. Nevertheless  in  somo  cases  it  is  impossible  to  resist  the  con- 
viction that  the  peritoneum  is  sufficiently  irritated  and  congested  to 
cause  "  peritoneal  "  symptoms.  During  an  epidemic  of  vhiJera 
Asidfictt  all  diarrha^al  coses  are  to  be  regarded  and  treated  as  chol- 
erine (page  768)  or  possible  beginning  cases  of  the  full-fledged  dis- 
ease.    For  the  separation  of  diarrhom  from  dysentery,  see  page  767. 

III.  Chronic  Catarrhal  Enteritis. — ((f)  rw^-vw.— It  may  be 
a  sequel  of  repeated  actite  attacks  of  enteritis  or  dysentery,  or  de- 
velop as  a  consequence  of  obstruction  to  the  portal  circulation  by 
hepatic  cirrhosis  or  chronic  disease  of  the  heart  or  lungs,  or  arise 
independently. 

(i';)  Sympioms. — Mainly  a  chronic  diarrhoea,  which  may  alternate 
with  constipation,  particularly  if  t!ie  colon  alone  is  affected.  Colicky 
pain  and  abdominal  tenderness  are  infrequent.     The  stools  may  be 
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lienteric,  containing  undigested  food,  wlien  tlie  small  intestine  is 
chiefly  involved,  or  fluid  uiid  mucous  if  tho  main  seat  of  the  disease 
is  in  the  colon.  In  course  of  time  anieniia  and  enuicialion  bct-onie 
manifest,  and  mental  depression  or  hypochondriasis  may  develop. 
Prognosis  is  usually  good  as  to  life,  but  recovery  is  not  common. 

IV.  Enteritis  in  Infancy  and  Childhood.  — Tlie  greatest 
number  of  cases  arc  found  during  tlie  hot  months,  from  May  to  Sep- 
tember inclusive,  in  infanta  from  6  to  18  months  of  age,  and  with 
few  exceptions  in  those  who  are  fed  artificially.  Many  varieties  of  bac- 
teria are  found  in  the  (liitrrlia'a.s  of  children,  hut  no  one  form  can  be 
held  responsible  for  the  to.xic  products  which  develop  in  the  intes- 
tine as  tiro  reault  of  bacterial  growth.  Adopting  Oski'^s  classifica- 
tion, tbe  following  varieties  may  be  recognised  : 

(I)  Acute  Dyspeptic  Diarrhoea  —(«)  Siimptoms, — After  drinking 
spoiled  milk  or  eating  uuripo  fruit  or  improper  food  the  child  be- 
comes ill.  The  symptoms  may  develop  slowly,  with  restlessness  and 
perhaps  alight  fever,  followed  by  iliiirrim'a  with  oITensive,  sometimes 
greenish,  .stoolsj  varying  from  I  to  ^0  in  24  hours,  which  contain  milk 
curds,  undigested  food,  and  occasionally  mucus.  In  the  severer 
forma  the  onset  is  sudden,  sometimes  attended  by  an  initial  convul- 
sion, with  vomiting,  thirst,  scanty  urine,  colicky  pain,  abdominal 
tenderness,  and  a  rapid  rise  of  temperature  to  104°  or  105°. 

(6)  Diagnosis. — The  small  quantity  of  mucus  in  the  stools  will 
rule  out  entero-colitis.  Tbe  serous  stools  and  .severe  symptoms  of 
cholera  infantum  are  absent. 

(r)  Diiratitm  and  ProffriOftin. —  In  weJl-nourished  children  under 
good  hygienic  surroundings  and  with  proper  care  recovery  occurs  in 
a  few  days.  Otherwise  it  may  merge  into  an  entero-colitis,  or,  in 
very  weakly  ebihlren,  prove  fatal. 

(II)  Cholera  Infantum.— This  occurs  in  but  2  or  3  per  cent  of  the 
hot-weather  diarrhanis  (Holt).  It  is  generally  preceded  by  some 
intestinal  di.sturbance. 

(rt)  Si/fftpfomn.— The  disease  usually  begins  with  vomiting,  which 
becomes  oxccpsive  and  persistent,  at  first  containing  bile,  later  be- 
coming serous.  At  the  same  time  purging  sets  in,  with  copious  and 
frequent  stools  varying  from  10  to  30  in  24  hours.  Primarily  the 
stools  are  offensive.  Hnid.  and  ffeciil,  but  ultimately  become  serous, 
watery,  odourless, and  alkaline, and  are  voided  with  force.  The  tem- 
perature by  rectum  is  105°  to  108°,  by  axilla  3  or  more  degrees 
lower.  The  tongue  becomes  red  and  dry,  there  is  intense  thirst, 
great  restlessness,  rajjid,  weak  pulse,  and  scanty  or  absent  urine. 
The  prostration,  which  is  present  from  the  beginning,  becomes  ex- 
treme, the  face  is  ashy,  pallid,  and  pinched,  the  eyes  are  sunken  and 
52 
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the  eyelids  but  partly  clnsed,  the  mouth  is  open,  tlio  fontanel  de- 
pressed, and  the  extremities  cold.  The  skin  loses  its  olusticity,  aud 
if  pinthed  remains  in  folds.  Death  muy  ensue  within  24  hours  with 
hyperpyrexia  or  coUupso  symptoms;  or  after  a  few  days  gradual  im- 
provement may  take  place,  or  the  disease  puss  into  an  eutero-colitis  ; 
or  the  symptoms  of  spurious  hydrocephalus,  the  hydrenccphaloid 
state,  may  supervene.  lu  the  latter  there  is  an  apathetic  or  semi- 
comatose condition,  with  irregular  or  Cheyno-Stokes  re«i)iration,  cer- 
vical retraction,  clinching  of  the  liauds,  sunkou  abdomen,  and  per- 
haps convulsions.  Autopsies  usually  fail  to  reveal  any  organic 
chiiiipes  in  the  brain. 

(&}  Difti/iniiii.i. — The  cardinal  .symptoms  are  the  incessant  vomit- 
ing, the  iinc'ontrollable  diarrhoea,  the  serous  stools,  and  tlie  collapse 
symptoms.  This  clinicnl  jjicture  n-ndcrs  a  mistake  in  diagnosis 
almost  iuipiissible. 

(c)  Duration  and  Prognosis. — Death,  conTulcBcence,  or  a  change 
to  a  less  acute  form  of  intestinal  infliimmation  usually  o<:curs  in  from 
1  to  4  days.     The  prognosis  in  the  majority  of  cases  is  unfavourable. 

(Ill)  Acute  Elntero-colitis. — Follicular  or  catarrhal  ulceration, 
especially  of  the  ileum  and  colon.  It  occurs  during  liot  weather,  or 
may  follow  dyspeptii'  diiirrhuja,  cholera  infinitum,  or  the  specific 
fevers.     See  also  Acute  SpL-i-ilic  Dysentery,  page  7G4. 

(a)  Symptoms. — Usually  with  preliminary  diarrha-al  symptoms 
the  ternpeniture  rises,  perhaps  to  1U4%  and  the  stools,  which  are 
passed  without  pain  and  are  rarely  offensive,  become  blood-streaked, 
contain  mucli  mucus,  and  varj*  from  15  to  30  in  24  hours.  There  is 
abdominal  pain  and  distention,  with  tenderness  along  the  course  of 
the  colon,     Vomiting  is  not  a  prominent  symptom. 

(i)  Duvdlion  and  Course. — The  severity  .ind  course  of  the  disease 
are  variable.  After  lasting  for  2  or  3  weeks  convalescence  may  begin  ; 
or  the  symptoms  msty  nmdenite  and  the  fever  cease,  but  the  diarrhoea 
continues  and  the  child  wastes  away,  until  at  the  end  of  5  or  6  weeks 
recovery  begins  or  death  occurs.  In  certain  instances  the  disease 
may  have  a  sudden  onset  with  high  fever,  intense  abdominal  pain, 
vomiting,  diarrhoea  with  frequent  stools  containing  much  blood  and 
mucus,  prostration,  collapse,  and  death,  within  from  2  to  7  days. 

(c)  Di'itfnosis. — This  disease  presents  higher  fever,  a  more  severe 
type  of  symptoms,  and  much  larjjer  quantities  of  mucus  in  the  stools 
than  the  simple  dyspeptic  diarrhoea,  as  well  as  a  more  protracted 
course. 

V.  The  Coeliac  AflFection.— This  disease  of  children  from  1  to 
6  years  old — of  unknown  origin  and  jiathology  except  that  in  some 
cases  the  Filaria  sanguinis  has  been  found  in  the  dejections — resem- 


i 


DISEASES  OF  THE   INTESTINES 


847 


bles  the  "hill  diarrliu^a"  of  the  tropics  affecting  adults.  The  stools 
are  large,  gruel-liko,  frothy,  fermenting,  and  offensive.  Anaemia, 
debility,  and  wrtstiug  of  the  body  gradually  occur.  The  disease  is 
protracted,  with  many  relapses,  and  uaiiiilly  terminates  fatally. 

VI.  Phlegmonous  Enteritis. — A  rare  diffuse  or  circumscribed 
Buppurativo  iullarnmation  of  the  submucosa,  occurring  in  connection 
with  chronic  iutestiuiil  ohHtniction,  strangulated  hernia,  and  intus- 
Buseeption  ;  or,  usually  affecting  the  duodenum,  as  a  complication 
of  the  severer  types  of  the  specific  infections  or  pya'mia.  The  .ii/m/h 
toms  resemble  those  of  peritonitis,  with  severe,  sometimes  fitcal, 
vomiting,  high  temperature  perhaps  with  chills,  ititeuse  pain,  and 
tencsniuK,  tJie  latter  especially  in  cases  of  obstruction.  A  diagnosis 
is  impossible,  but  the  condition  may  bo  suspected  when  such  symp- 
toms occur  in  connection  with  intussustreption  or  strang^ulated 
hernia. 

VII.  Diphtheritic  (Croupous)  Enteritis.— .\  nictHhnmoua 
inflammation  of  the  uuieosa  of  the  small  intcstiue  an<{  colon  may 
occur,  most  commonly  as  a  result  of  pneumonia,  scarlet  fever,  typhoid 
fever,  and  pyiemia ;  or  frrjin  poisoning  by  arsenic,  mercury,  and  lead ; 
or  as  a  terminal  event  in  various  cachexia;,  especially  chronic  ne- 
phritis, malignant  disease,  and  hepatic  cirrhosis.  The  disease  is  often 
latent  and  clinically  uurecoguisable.  There  may  be  in  some,  espe- 
cially the  toxic,  cases,  pain,  diarrlnea,  blood-stained  mucous  stools, 
and,  more  rarely,  tenesmus,  but  these  symptoms  are  not  very  dis- 
tinctive, 

VIII.  Ulceration  of  the  Intestine. — Ulcers  in  the  intestine 
occur  in  dysentery,  typhoid  fever,  chronic  enteritis,  tuberculosis, 
syphilis,  and  cancer  ;  other  ulcers  are  the  duodenal,  stercoral  {due 
to  the  pressure  of  hardeuod  faical  masses),  the  solitary  ulcer  of 
CEBCum  or  colon,  the  embolic  ulcer  (due  to  embolism  of  an  intestinal 
artery  in  the  course  of  valvular  disca.se  dr  py.Tmic  processes),  and 
fiim]>le  ulcerative  colitis.  Furthermore,  ulceration  and  perforation 
of  the  bowel  from  without  inward  may  result  from  the  pressure  and 
erosion  of  outside  neoplasms,  or  more  commouly  from  the  localized 
abscesses  of  appendicitis  or  suppurative  or  gangrejious  pancreatitis. 

The  symptoms  of  intestinal  ulceration,  apart  from  those  of  the 
cau-sativo  condition,  are  nut  very  distinctive.  In  general,  intestinal 
hemorrhage,  espeoially  if  profusf,  manifested  by  bloody  or  tarry 
stools;  the  presence  of  pus  in  mudmaff  quantity,  large  amounts 
indicating  rather  the  perforation  of  a  neighbouring  abscess  cavity 
(usually  pericaecal  or  from  the  broad  ligament);  and  the  finding  of 
tissue  shreds  or  particles,  constitute  the  most  significant  symptoms. 
Diarrha>a,  colicky  pain,  and  finally  perforation  followed  by  perito- 
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nitis  may  occur.  All  of  these  symptoms  are  most  marked  when  the 
colon  is  involved,  as  ulcers  of  the  small  intestine  tend  to  latency. 
The  following  forms  rt>qiiire  special  but  brief  mention: 

(1)  Siiiijilii  {'Iccraiive  ColUis. — The  ulceration  of  the  colon  may 
be  very  extensive.  The  disease  is  not  infrequent,  and  usually  occurs 
in  men  past  middle  life.  The  ^umpfum.^  are  a  lienterio  diarrho?a, 
often  alturuating  with  rouatipation,  a  protracted  course  with  weak- 
ness and  loss  of  flesh,  and  possibly  perforation.  The  disease  usually 
becomes  chronic.  The  differential  diuijtimis  is  to  be  made  from 
dysentery,  to  wliicli  it  bears  a  close  resemblance,  by  the  presence  of 
undigested  food  in  the  stools  and  the  absence  of  blood  and  pus. 

(2)  Sfprrfirtil  I'icrrs. — In  very  chronic  cases  of  constipation,  small, 
hard,  rounded  seyhala;,  perhaps  covered  by  a  deposit  of  lime  salts 
(enteroliths),  may  bo  retained  for  so  long  a  time  as  to  cause  distinct 
ulcers  in  the  saccules  of  the  colon  in  which  they  lie.  There  is  often 
tenesmus,  colicky  pain  which  may  occur  in  severe  paroxysms,  diar- 
rhffia  from  the  irritation  of  the  hardened  masses  which  nevertheless 
fail  to  be  di.slodgedi,  and  the  stools  may  contain  mucus,  pns,  and 
perhaps  blood.  The  diagnosis  is  not  easy,  but  the  condition  should 
be  borne  in  mind  as  a  possible  explanation  of  the  symptoms.  The 
recttim  shouhl  be  digitally  examined  for  the  presence  of  hard  scyb- 
alse,  and  the  abdomen  palpated  to  discovur,  if  possible,  a  cylindrical 
fffical  mass,  or  the  circumscribed  tenderness  of  an  ulcer  in  the  colon, 
both  of  which  are  rare  Hndiugs. 

IX.  Appendicitis.  — Pathologically  there  are  three  forms  of  ap- 
pendicitis :  eiditrrative,  in  which  the  appendix  may  become  occluded 
at  its  pro-ximal  end  and  dilate  into  a  cyst,  or  its  lumen  becomes  en- 
tirely obliterated,  or  ulceration  and  perforation  oc<'ur,  or  tlic  ])nii'es8 
may  terminate  in  resolution  ;  ulceridive,  in  whicli  the  ulci-ratiou  may 
heal  with  or  without  the  formation  of  a  stricture,  or  may  perforate; 
and  imfrrs/iiia?,  in  which  gangrene,  usually  limited,  occurs,  followed 
by  perforation  and  peritonitis.  Fsecal  concretions  often,  and  foreign 
bodies  more  rarely,  play  an  important  part  in  initiating  ulcerative 
or  necrotic  changes.  The  micro-organisms  which  are  associated 
with  the  infective  inflammatory,  ulcerative,  or  necrotic  processes 
are  the  Bacterium  coli  communin  (most  common),  Sirppiocoecus 
pyogenes  (moat  virulent),  Staphifhrorcun  pyogenes  aureus,  Baciltu/i 
pynciftineus,  profens,  BftnUus  tiiphonus,  Bavillus  tubprcnldsifi,  and 
Actinmnifees. 

The  majority  of  cases  occur  between  the  15th  and  3Dth  year  of 
life,  although  no  age  is  exempt,  and  about  four  fifths  of  the  cases 
are  in  males.  Important  predisposing  causes  are  blows,  falls,  excess- 
ive physical  exertion,  fatigue,  hnproper  food  and  digestive  disturb- 
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anccs,  faecal  concretions  or  foreign  bodies,  exposure  to  cold,  rheuma- 
tism, influenza,  and  typhoid  fever. 

According  to  the  intensity,  frequency  of  occurrence,  and  dura- 
tion of  the  disease  three  clinical  varieties  of  the  disease  are  recog- 
nised ;  (irutc,  chronic^  or  recurrent. 

(1)  Acute  Appendicitis — (u)  ^tfm/iinms, — In  a  large  nuijorily  of 
cases  the  onset  is  sudden  with  abdominal  pain,  at  first  ditfuse,  later 
localized  over  the  appendix ;  nausea,  vomiting,  and  frerjuently  con- 
stipation ;  tircurascrihed  tenderness  in  the  appeiidical  region,  and 
fever.  I'ai'u  may  bo  colicky  and  sharp,  or  dull  and  aching.  It  is 
often  diffuse  at  the  outset,  or  felt  in  any  part  of  the  abdomen,  but  in 
24  or  48  hours  settles  in  the  site  of  the  appendix,  whence  it  may 
radiate  iuto  the  testicle  or  down  the  liglit  leg.  It  is  usually  in- 
creaaod  by  movement  or  coughing,  (iastrihinieiilinal  st/mpfoms  are 
nsually  present.  Nausea  and  vomiting,  which  in  mild  oases  are 
neither  severe  nor  prolonged,,  are  common  at  the  outset.  Constipa- 
tion is  usual  and  may  be  so  obstinate  as  to  simulate  obstrucliou,  but 
it  must  not  be  forgotten  that  there  may  be  an  initial  diarrlio-a,  espe- 
cially in  children  or  in  early  adult  life. 

I'alpiUion  reveals  lo<(i!izedfi'nderncif)i,g(}neTa.\]yii,\lxio,tet\  at  Mcliur- 
ney's  i>oiiit  (Fig.  174,  page  48!l).  although  in  exceptional  instances  of 
an  unusual  location  of  the  appendix  the  '■  tender  point "  may  be  found 
in  the  right  groin  or  deep  in  the  jielvis,  or  in  the  left  iliac,  uoibilicul, 
right  hypochondriac  an<l  right  lunibur  regions.  h'itjidify  of  the 
right  rectus,  another  important  early  symptom,  and  which,  because 
of  its  one-sided  character,  is  delerniined  with  ease,  u.sually  coexists 
with  the  tenderness.  Tnnioitr  may  or  may  not  he  paljiable  after  the 
first  34  or  48  hours.  It  may  be  quite  absent  in  the  severest  cases. 
When  present  it  may  be  either  an  indefinite  induratiun  or  a  circum- 
scribed mass,  and  its  extent  and  character  arc  ofK-u  obscured  hy  the 
coincident  tenderness  and  rigidity.  Percussion  gives  uncertain  re- 
sults. The  note  may  be  dull,  dull  tympanitic,  or  tynqianitic  ai'cord- 
ing  to  the  relative  amounts  of  gas,  fsecal  matter,  and  exudutc.  The 
indtiratinn  is  found  about  H  to  2  inches  above  Poupart's  ligament,  un- 
less the  appendix  is  in  some  one  of  the  unusual  situations  jireviously 
mentioned. 

Fercr,  an  important  diagnostic  symptom,  is  commonly  present, 
varying  from  100°  to  102^,  or  at  the  outset  in  chiidrer)  rising  to  103° 
or  over.  When  an  intense  diffuse  peritonitis  or  a  gangrenous  appen- 
dix is  present,  or  a  circumscribed  abscess  has  formed,  the  temperature 
may  be  normal  or  subnormal,  but  the  asso<-'iated  symptoms  are  of  too 
grave  a  character  to  be  in  keeping.  A  chill  at  the  onset  is  very  in- 
frequent. 
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The  urine  is  scanty,  and  usually  contains  an  excess  of  iudicnu, 
often  also  a  trace  of  albumin.  Tlic  bladflcr  is  often  irritable  at  the 
onset,  and  the  frequent  micturition  may  suggest  u  cystitis.  Later 
in  the  disease  retention  may  occur.     Leucocytosis  is  usually  present. 

When  the  prri/onetiin  is  involved  the  faeies  is  often  indicative  of 
anxiety.  The  dorsal  posture,  with  the  right  log  persistently  drawn 
up,  is  common  and  often  suggestive.  The  tongue  is  moist  and  furred, 
becoming  later,  in  severe  cases,  dry  and  Ijrown.  The  pulse  corre- 
spondn  at  first  with  the  tempentture;  subsequently,  but  not  always, 
with  the  gravity  of  the  local  condition. 

(b)  Posnibilifies  and  Terminations. — In  general  there  are  three 
eveiitualiticH  in  every  case  of  acute  appendicitis  :  rfmluiioHy  abscfss 
foniiiifii>/i,  or  iliffuite  peri  toil  i  tin. 

(1)  Resolution.— In  the  majority  of  the  milder  cases  the  pain 
rapidly  settles  into  the  appendical  region ;  the  tenderness  is  moder- 
ate and  steadily  diminislies,  requiring  deep  pressure  to  elicit  it ;  the 
abdominal  distention  and  rectus  rigidity  are  not  marked  and  steadily 
lessen;  the  initial  nausea  and  vomiting,  if  present,  foon  subside; 
tlio  fever  continues  for  from  .1  to  5  days  and  then  departs.  In  a 
week  or  10  days  tbe  patient  is  thoroughly  convalescent.  In  some 
instances  a  slight  elevation  of  temperature  may  continue  for  2  or  3 
weeks,  and  while  apparctrl  recovery  takes  jjlace  there  remains  some 
hardnens  or  a  small  swelling  in  the  appendical  region,  a  condition 
ominous  of  recurrence. 

(2)  Circumscribed  Suppuration. — Earlier  in  the  severe  cases,  later 
in  the  mild,  in  both  usually  as  the  result  of  ulceration  and  perfora- 
tion, less  commonly  from  extension  of  the  inHammatiou  through  the 
non-perforated  ai>pcndical  walls,  a  circumscribed  abscess,  generally 
intraperitoueal,  may  form. 

As  evidences  of  suppuration  the  fever  persists,  the  pain  increases, 
the  tenderness  covers  a  wider  area  from  hour  to  hour,  especially 
downward  towanl  the  pelvis,  the  conslipatiun  becomes  more  obsti- 
uate,  and  frequent  urination  or  retention  is  common.  A  tumour, 
deejKseatcd  or  superficial,  becomes  manifest,  or,  if  present,  increases 
in  size,  and  in  either  case  is  apt  to  be  excessively  tender.  It  is  to  be 
remembered  that  an  amelioration  of  the  general  symptoms  may  occur 
after  tite  abscess  has  become  thomughly  walled  off. 

The  abscess  cavity  may  be  small  or  large,  symmetrical  or  irregu- 
lar, and  is  limited  by  adherent  coils  of  intestine  or,  partly,  by  vari- 
ous portions  of  the  abdominal  or  pelvic  walls.  If  the  abscess  is  not 
surgically  evacuated  it  may  empty  itself  into  the  bladder,  vagina, 
rectum,  or  ctecum,  or  enter  the  hip  joint,  or  pass  out  through  the 
obturator  foramen.    If  it  is  retroperitoneal  it  may  discharge  ex- 
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ternnlly  in  the  groin,  or  form  a  large  perinephric  ahspess,  or,  lying 
under  tlie  diapliragm,  give  rise  to  the  symptoms  of  subphronii'  ab- 
scess or  (if  it  contains  air)  of  pneumothonix,  perhaps  followed  by 
porforati(jn  of  the  plouni  and  a  resulting  pleuroffecal  fistula.  Finally, 
a  loeiilizi'cl  pui'iiipjionJictiliir  ubscoss  may  rupture  slowly  or  suililonly 
into  the  general  peritoneal  cavity  with  resulting  diffuse  peritonitis. 

(3)  Acute  Diffuse  PeritonitiK. — Following  perforatim)  of  the  ap- 
pendix, or  rupture  of  an  abscess  cither  in  mild  or  severe  casea,  a 
general  peritonitis  may  ensue.  The  symptoms  iuiHcutiug  the  super- 
vention of  general  peritonitis  are  extreme  and  diffuj^e  pain,  a  rigid 
and  distended  abdomen,  nausea  and  vomiting,  rapid  pulse,  dry  tongue, 
anxious  countenanie,  dorsal  posture  with  the  knees  drawn  up,  and 
often  a  normal  or  subnormal  temperature. 

This  condition  may  develop  rapidly  from  the  outset  in  cases  of 
early  perforation  in  wliich  an  immediate  general  infeetion  oeeurs 
without  a  limiting  intianimatiou ;  or  more  gradually  when  the  jier- 
foratioii  has  occurred  later  in  the  disease  after  a  eortain  amount  of 
protective  adhesion  has  taken  plac-e,  or  when  a  periapjiemlirular  ab- 
scess has  ruptured  and  its  contents  slowly  infect  the  periforieuni. 
The  symptoms  of  gangrene  of  the  appendix  may  be  latent  and  excess- 
ively deceptive. 

(r)  ('tiiiif)liaitions. — Some  of  the  eveut.s  previously  mentioned 
may  bo  considered  as  complications.  Under  tins  head  may  be  in- 
cluded su](purative  pjdephlebitJs,  «rausing  multiple  hepatic  abscesses  ; 
thrombosis  or  cotniiression  of  the  right  iliac  vein;  homorrluige 
from  perforation  of  the  intestine  or  necrosis  of  the  iliac  arteries; 
suliplirenic  abscess,  iveriiaps  followed  by  perforation  of  the  diajibragm, 
and  pleurisy  (serous  or  suppurative)  or  pericarditis;  appendicitis  in 
a  hernial  j>rotrusiim  ;  and  suppurative  parotitis.  Tiie  majority  of 
these  are  of  rare  occurrence 

(rf)  Diaynoms. — The  cardinal  symptoms  are  acute  pain  in  tlie 
right  lower  abdomen,  localized  tenderness  witli  or  without  tumour, 
and  fever,  even  if  slight.  As  Fowlor  well  says,  "  pronouTiced  tentier- 
ness  in  the  right  iliac  fossa  is  almost  as  puthognomonif^  of  appendi- 
citis as  rusty  sputum  is  of  pneumonia."  If  to  the  fiymptom.<  just 
mentivmed  are  added  niui.sea,  vomiting,  rigtit  rectus  rigidity,  and 
tumour,  the  diagnosis  is  absolute. 

Although  a  typical  case  of  appendicitis  is  unmistakable,  there 
are  variations  in  the  severity  and  manner  of  onset,  and  an  occasional 
lack  of  correspondence  between  the  symptom.s  and  tlie  actual  local 
condition  which  may  cause  the  most  expert  diagnostician  to  trip. 
For  example,  the  disease  may  begin  witli  diarrhuw,  and  be  mistaken 
for  catarrhal  enteritis;  mild  cases,  with  slight  symptoms  and  lasting 


852 


DIAGNOSIS,   DIRECT  AND   IJIFFEKENTIAL 


only  for  a  few  hours,  are  often  self-diagnosed  as  "  biliousness  "  or 
"cold,"  and  in  others  the  syniptoms  may  be  insignificant  and  the 
patient  may  be  up  and  around  currying  an  abscess;  the  tenderness 
may  be  in  an  unusual  location ;  the  severest  cases  may  have  u  sub- 
normal temperature;  rectus  rigidity  may  be  lacking  if  the  perito- 
neum id  not  involved  ;  the  symptomH  iiujy  Ifssen  U7ul  yet  the  patieui 
get  up  with  an  abscess;  a  gangrenous  appendix  may  be  present  with 
a  most  misleading  mildness  of  symptoms;  and,  finally,  a  diffuse  peri- 
tonitis may  be  present  from  the  very  outset  of  the  disease. 

Careful,  eotuplete,  and  repeiit^d  abdominal  palpation  in  all  cases, 
and  examination  by  the  rectum  (emphasized  by  Delatour)  and  vagina 
in  obscure  or  au>ipiciou8  cases  should  ni'ver  be  omitted. 

Suppurntwn  is  announced  especially  by  an  exacerbation  uf  pr«>- 
vious  symptoms  and  a  slow  increase  in  the  size  of  the  tuniour. 

Perfontlion  of  the  a/ijiendix,  present  or  imminent,  is  usuully  indi- 
cated by  severe  pain,  excessive  tendernes.s,  and  marked  right  rectus 
rigidity.  Imminent  perforation  of  the  bladder  may  be  signified  by 
painful,  scanty,  and  frequent  iiriuation.  Imminent  perforation  of 
the  red II III  may  be  heralded  by  tene.snius  and  the  passage  of  thick 
blood-stained  mucus.  Multiple  suppurations  of  the  liver  are  au- 
nouticcd  by  chills,  irregular  fever,  and  swelling  with  tenderness  of 
the  organ. 

With  reference  to  the  leitairyte  count  in  appeudieitis  Greenough 
concludes  that  a  leucocytosis  is  a  fairly  constant  symptom  ;  that  a 
count  of  20,000  on  the  first  or  second  day  suggests  general  jieritoni- 
tis;  that  a  count  of  10,000  or  less  after  the  first  week  indicates,  if 
the  symptoms  arc  grave  a  general  peritonitis,  if  the  symptoms  are 
severe  a  mild  catarrhal  inflammation  or  a  subacute  weU-walled-off 
abscess;  and  that  a  count  of  20,000  or  over  after  the  first  week  or 
ten  days  is  significant  of  a  local  abscess. 

(e)  Differential  Diagnosis. — The  following  conditions  may  require 
differentiation  : 

(1)  Renal  Colic. — Tliere  is  no  tumour,  no  fever,  no  "spot"  of 
tenderness,  haematuria  is  present,  and  the  pain  radiates  into  the 
groin  and  testicle. 

(3)  Acute  Cholecystitis. — An  inflamed  and  distended  gall  bladder 
presents  jiain,  tenderness,  tumour,  aiid  fever,  but  the  tumour  is 
rather  above  than  below  the  level  of  the  navel  ;  it  is  penr-8ha|ved, 
movable,  and  usually  lies  superficially,  and  janndiee  is  often  present. 
Nevertheless  mistakes  will  occur. 

(3)  Indigestion  and  Entcro-colitis. — In  these,  nausea,  vomiting, 
and  epigastric  or  colicky  abdominal  pain  may  closely  simulate  ap- 
pendicitis, but  there  is  no  circumscribed  tenderness,  no  rigidity, 
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no  tumour,  and  while  diarrhoea  may  initiate  an  appendicitis  it  is 
exucptioual. 

(4)  Acute  Intestinal  Obstruction.— There  may  be  a  more  or  leES 
distinct  tumour  with  localized  tendcrneaa,  but  this  is  not  necessarily 
in  the  appcndical  region.  If  due  to  intussusception,  tliere  -n-ill  bo, 
espwiiilly  in  children,  rectal  tenesmus  with  the  frequent  passage  of 
bloody  mucus  ;  if  to  internal  strangulation,  faecal  vomiting  may  be 
present,  neither  of  which  occur  in  appendicitis.  Moreover,  the  onset 
is  more  graihial,  fever,  if  present  at  all,  is  usually  of  late  occnrreuee, 
and  constipation  is  more  apt  to  be  complete.  Nevertheless  mistakes 
will  be  made. 

(5)  Typhoid  Fever. — See  page  727. 

(G)  Salpingitis,  Ovaritis,  or  Ectopic  Oeatation. — An  abscess  of  the 
right  ovary  or  a  right-side  aalpingitia  may  in  some  instances  simulate 
very  closely  a  low-down  appendical  abscess.  Both  cause  fever  and 
right-side  pain  and  tenderness,  but  a  liistory  of  previous  or  present 
menstrual  irregularities,  together  with  a  pelvic  ejtamination  which 
reveals  a  fi.xed  uterus,  an  indurated  pelvic  exudate,  or  an  abscess 
cavity  joined  to  the  uterus  by  the  riilge  of  the  broad  ligament,  will, 
as  a  rule,  suffice  for  the  discrimination.  But  in  one  case  a  distinct 
ovoid  mass  easily  palpated  in  the  right  iliac  region  proved  at  opera- 
tion to  be  an  unusually  higli  ovariim  abscess.  Extra-titerine  preg- 
nancy affords  a  rather  characteristic  i)reviou8  history  of  morning 
nausea,  breast  signs,  menstrua!  irregularities,  and  attacks  of  colicky 
pain  with  fain tness,  and  the  physical  exiimination  sliows  a  movable 
mas.s  lateral  to  the  uterus.  Fever  is  absent.  If  rupture  has  occurred 
collajise  symptoms  are  superadded.  A  diseased  right  ovary  is  often 
associated  with  appendicitis,  especially  the  chronic  form  of  the  latter. 

(7)  Dictle's  Crises. — If  the  ureter  of  a  right  floating  kidney 
becomes  twisted,  the  resulting  nausea,  vomiting,  pain,  and  tumour 
may  simulate  appendicitis,  but  the  outline  and  mobility  of  the 
tumour,  the  occasional  ha'maturia,  the  absence  of  fever,  and  the  sud- 
den relief  of  the  symptoms  (by  spontaneous  untwisting),  point  to  the 
kidney  as  the  offending  organ. 

(8)  Perinephric  Abscess. — As  this  in  rare  instances  may  arise 
from  appendicitis,  an  absolutely  positive  differentiation  can  not  be 
made  previous  to  operation. 

(^0  Tuberculous  Peritonitis.— In  this  the  invasion  is  gradual, 
right  iliac  tumour  is  absent,  and  the  course  is  more  protracted.  If 
s  local  peritonitis  in  the  right  diac  fossa  occurs  from  tuberculous 
mesenteric  glands,  time  or  operation  may  be  required  to  separate  it 
from  appendicitis.  In  both  cases  the  existence  of  tuberculous  dis- 
ease elsewhere  may  offer  a  valuable  clew. 
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(10)  Hysteria  and  Mucons  Colic. — In  nervous  or  hypochondriacal 
women  (or  men)  presenting  raucous  colic  [r/.  v.),  formerly  termed 
menibnuious  enteritis,  as  one  of  the  evidences  of  the  neuropathic 
const!  Lut ion,  ii  mistaken  diagnosis  is  not  uncommon.  It  is  to  be 
discriminated  from  appendicitis  by  the  absence  of  ffver  or  of  strictly 
limited  tenderness  or  tumour,  isnd  espcoially  by  ihe  presence  of  some 
of  the  multiform  neurotic  symptoms  of  the  condition  in  question. 

(11)  ApfK-ndiculnr  Colic— Recurring  pain  in  the  appcndioal 
region,  sometimes  of  great  severity,  and  explained  theoretically  as 
an  etiort  on  the  part  of  the  appendix  to  expel  mucus  or  fsecal  matter 
through  a  somewhat  narrowed  orifice,  may  be  mistaken  for  appendi- 
citis, but  the  total  absence  of  fever  will  rule  out  the  latter. 

(I'i)  PericiBcal  Abscess  from  perforation  of  the  intestine  in  the 
appendical  region  by  a  simple,  typhoid,  or  carcinomatous  ulcer  can 
not  be  separated  from  upiiendiciti.s  except  by  operation. 

(13)  Disease  of  Hip  .(niut. — In  young  chikireu  apjiendicitis  may 
bo  mistaken  for  disease  of  the  right  hip  joint  (Oibnky). 

(14)  Pneumonia. — The  alulominul  pain^  tenderness,  rigidity,  and 
metoorism  vvlucii  may  occur  in  pncumoniii  of  tlie  lower  lobes  (involve- 
ment of  diajihnigmatic  pleura)  has  not  seldom  led  to  a  misdiagnosis 
of  appendicitis.  This  error  can  be  avoideil  by  routine  examination 
of  the  chest.  If  the  physical  signs  of  pneumonia  are  present,  it  is 
possible,  but  most  unlikely,  that  appendicitis  coexists. 

( /')  Prognosts. — The  mild  types  usually  recover,  those  with  local- 
ized abscesses  generally  get  well  if  operated,  the  majority  of  the 
severe  cases  with  diffuse  peritonitis  will  die,  operation  or  no  opera- 
tion. The  prognosis  in  the  individual  case  is  uncertain.  My  own 
rule  is  to  have  a  competent  surgeon  watch  the  case  with  me  from 
the  onset.  The  tendency  of  the  practitioner  of  internal  medicine  to 
temporize  is  thus  counterbalanced  by  the  frequently  opposite  trend 
of  the  surgical  mind,  and  the  middle  way  of  wisdom  is  more  apt  to 
be  trodden. 

(II)  Chronic  and  Recurrent  Appendicitis.— If  relapses  occur  at 
comparatively  sliort  intervals,  of  weeks  or  months,  the  condition  is 
termed  chrnnir  or  rehipi^ing  appendicitis;  if  at  longer  intervals,  of 
months  or  years,  it  is  termed  rertirrent  ap]»endioitis.  The  frequency 
of  relapse  in  all  cases  has  been  variously  estimated  at  from  2:J  to  44 
per  cent.  The  symptoms  of  the  relapse  or  recnrrcnce  are  similar  in 
all  respects  to  those  of  the  primary  attack. 

(1)  In  the  chrnnir.  or  relap>*hig  iorm  there  may  be  no  symptoms 
in  the  intervals  between  the  attacks.  More  commonly  the  patient 
complains  of  a  slight  but  constant  sense  of  discomfort  or  moderate 
soreness  in  the  appendical  region.     From  time  to  time,  as  a  result  of 
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muscular  effort,  dietetic  imprudences,  digestive  disturbances,  or  the 
collection  of  faeces  in  the  cagcum,  the  uneasy  sensation  may  develop 
into  moderate  pain  with  perhaps  slight  fever,  the  symptoms  not  being 
sufficiently  acute  to  be  entitled  a  relapse.  Not  infrequently  the 
abiding  consciousness  of  the  nature  of  the  ailment  will,  by  causing 
persistent  anxiety,  lead  to  the  development  of  neurasthenic  or  hypo- 
chondriacal symptoms  with  impairment  of  the  general  health. 

The  diagnosis  of  chronic  appendicitis  is  not  often  doubtful. 
The  presence  of  localized  tenderness,  possibly  of  tumour,  perhaps 
with  occasional  slight  fever,  will  serve  to  distinguish  it  from  a  mere 
"appendicular  hypochondriasis"  or  phobia.  Moreover,  by  suitable 
diversion  of  the  patient's  mind  during  the  examination  an  apparent 
right  iliac  tenderness  may  be  made  to  disappear.  It  is  an  open 
question  whether  the  normal  or  thickened  appendix  itself  can  be  so 
distinctly  palpated  and  recognised  as  is  claimed  by  some  writers. 
Surgeons  of  my  acquaintance  of  as  wide  experience  and  with  quite 
as  good  a  tactus  eruditus  deny  it  positively. 

Malignant  disease  of  the  caecum,  by  causing  pain,  tenderness,  and 
tumour,  may  closely  simulate  chronic  appendicitis,  but  a  history 
of  gradually  increasing  constipation,  progressive  loss  of  flesh  and 
strength,  the  development  of  a  cachexia,  and  the  usual  absence  of 
febrile  movement  point  toward  carcinoma.  Nevertheless,  operation 
may  be  required  for  the  discrimination. 

(2)  In  recurring  appendicitis  the  separate  attacks  may  differ  in 
severity,  but  during  the  intervals  the  patient  is  practically  well. 

X.  Intestinal  Obstruction.— (a)  Causes.— Strangulation,  in- 
tussusception, volvulus,  faecal  impaction,  enteroliths,  gallstones,  tu- 
mours, strictures,  intestinal  paralysis,  and  foreign  bodies. 

(h)  Symptoms. — With  reference  to  its  suddenness  of  occurrence, 
two  clinical  forms  of  obstruction  arc  recognised :  acute  and  chronic. 

(1)  Acute  Obstruction. — The  cardinal  symptoms  are  abdominal 
pain,  vomiting,  and  obstinate  constipation. 

Pain,  which  may  be  in  any  part  of  tlie  abdomen,  is  the  earliest  of 
these,  and  generally  comes  on  during  movement  or  some  sudden  ex- 
ertion. It  is  at  first  colicky  and  intermittent  because  the  obstruc- 
tion is  partial,  but  when  tire  stenosis  is  complete  it  becomes  intense 
and  continuous.  Abdominal  tenderness,  absent  at  first,  may  become 
excessive.  Constant  and  distressing  vomiting  soon  ensues,  at  first 
of  the  stomach  contents,  then  of  bile  containing  green  fluid,  finally 
of  a  dark  fluid  with  a  faecal  odour — a  most  important  symptom.  Con- 
stipation may  be  present  from  the  outset,  but  very  often  the  contents 
of  the  intestine  below  the  point  of  stenosis  are  evacuated,  after  which 
no  further  faecal  stools  are  voided.     Tympanites  makes  its  appear- 
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aiico  from  the  seconJ  to  the  sixth  day.  It  is  most  marked  when  the 
obstruction  ia  in  the  colon,  and  sliglit  when  the  stenosis  is  high  up 
in  the  small  intestine.  Tumour  is  rare,  except  in  intussusception. 
Tenesnins  is  fretjuent  if  the  ohstructiou  ia  in  the  colon,  especially  if 
there  is  intuaau3('cptiori,  less  often  ivith  volvuhis  iind  stricture.  Ex- 
cessive peristalsis  may  be  seen,  accompanied  by  easily  audible  rum- 
bling, gurgling,  or  splashing  sounds. 

The  general  siimphntis  are  well  marked  and  grave  from  the  begin- 
ning of  the  disease.  They  are  prostration,  pallor,  an  anxious  expres- 
sion, cold  sweating  skin,  and  a  normal  or  subnormal  temperature, 
more  rarely  moderate  fevor  (100°  to  103°),  usually  late  in  the  disease. 
Thirst  is  extreme,  the  tongue  is  dry,  the  respiration  accelerated,  and 
the  pulse  feeble  and  rapid.  The  urine  is  scanty,  high  coloured,  and 
may  be  suppressed.  The  (lurafiun  of  acute  obstruction  is  usually 
from  3  to  fi  days,  the  patient  becoming  roniatoae  or  dying  from  ex- 
haustion, or  in  very  acute  cases  from  rapid  collapse. 

(3)  Clironic  Obgtrudion. — The  obstruction  for  a  long  time  may 
be  only  partial,  but  with  a  gradually  increasing  degree  of  con8ti|)a- 
tion.  Occasional  diarrhcea  may  occur,  especially  iu  faecal  impaction, 
from  a  colitis  excited  by  the  irritation  of  hardened  scybalie ;  or 
regular  but  inadequate  stools  may  be  passed  by  a  way  channelled 
through  the  retained  mass.  In  stenosis  due  to  tumour  or  cicatriciol 
stricture  the  degree  of  constipation  varies  from  time  to  time.  There 
may  bo,  at  irregular  intervals,  passing  attacks  of  vomiting,  with 
colicky  abdominal  pain  and  distention.  In  chronic  obstruction  the 
stools  may  be  small,  hard,  and  scybahjus,  or  rihbou-shaped,  perhaps 
containing  mucus  and  blood,  especially  if  the  colon  is  the  seat  of  the 
stenosis.  The  general  health  is  impaired,  particularly  in  malignant 
disease,  anemia,  emaciation,  or  cachexia  oi'<'urring. 

In  any  ease  of  chronic  stenosis  tlie  symptoms  may  become  those 
of  the  acute  form  from  the  sudden  completion  of  the  occlusiou,  death 
occurring  iu  from  10  to  12  days. 

((■)  Complications. — There  may  be  catarrhal,  diphtheritic,  or  sup- 
purative inflammation  of  the  mucous  membrane,  with  localized  peri- 
tonitis in  the  immediate  neighbourhood  of  the  obstruction  ;  gangrene 
or  ulceration,  with  perforation  and  a  resulting  diffuse  peritonitis;  or 
pyemia. 

{il)  Diagnosis.— The  existence  of  obstruction  having  been  deter- 
mined by  the  cardinal  symptoms — aoute  and  severe  abdominal  pain  ; 
vomiting,  at  first  gastric,  then  bilious,  later  fa?f'al ;  early  prostration; 
and  obstinate  constipation  followed  by  tympanitic  distention — it  be- 
comes desirable  to  ascertain,  if  possible,  the  site  and  the  cause  of  the 
obstruction. 
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(1)  The  Site  of  tue  Obstructiox.— la  it  in  the  small  intes- 
tine or  in  the  colon  ? 

In  general,  if  in  tlio  small  ititi'stiue,  voinitiug,  snon  becoming 
faecal,  is  an  ojirly  symptom,  and  tiie  tympanitic  distcution  is  not 
prominent  and  may  be  slight.  If  the  obstruction  is  high  up,  in  the 
duodenum  or  jcjiiuiim,  the  meteoriHm  is  slight,  fwcul  vomiting  may 
not  be  niarktfd,  indicanuria  is  common^  collapse  and  suppression  of 
urine  occur  early  and  rapidly.  If  in  the  ileum,  the  diKtention  is 
greater,  is  manifest  mainly  in  the  mid-uhdomen,  and  fit'Cid  vomiting 
is  early  present. 

In  general,  if  the  obstruction  is  in  the  colon,  alxluiniual  distention 
is  marked,  faecal  vomiting  is  mticli  les3  frequent,  and  indicanuria  is 
seldom  fouud.  If  the  obstruetiuti  is  in  the  lower  end  of  the  ileum 
or  in  the  eaicuni,  in-spectiou  may  show  tlie  ladder  pattern  of  tumidity 
in  the  lower  mid-abdomen;  if  iu  the  rectum  or  eigmuid  flexure  of 
the  colon,  the  latter  may  stand  out  prominently,  in  a  horseshoe 
shape,  around  the  upper  and  lateral  portions  of  t!ie  abdomen,  and 
tenesmus  with  the  passage  of  blood  and  mucus  may  be  present. 

Abdominal  examination  may  reveal  a  tumour  or  swelling,  but  this 
is  rare  except  in  intusausception  or  fnjcal  aeeumulation.  Digital  ex- 
amination of  the  rectum  may  enable  the  recognition  of  a  tumour  or 
stricture,  or  the  emptiness  or  fulness  of  the  cavity.  Information  may 
be  gained  by  noting  tlie  amount  of  water  which  may  bo  injected, 
under  anaesthesia,  by  the  fountain  syringe,  the  patient  lying  upon 
the  back  with  the  hips  elevated.  Normally,  in  an  adult,  6  quarts,  in 
an  infant,  I^  pints,  under  a  pressure  of  3  feet,  will  enter.  Unless 
more  than  3  pints  will  enter  in  an  adult,  obstruction  at  the  sigmoid 
flexure  can  not  be  eliminated,  Auscultation  over  the  <"aH'uni  may  be 
employed  during  the  inflow,  to  recognise  the  arrival  of  fluid  at  this 
point  (TaiiVKs). 

(2)  The  Caise  of  the  Obstriction. —  If.it  is  difficult  to  de- 
termine its  site,  it  is  still  more  difficult  to  decide  the  nature  of  the 
obatrnetion.  The  doctrine  of  probabilities  does  not  apply  to  the 
individnal  ease,  but  it  is  helpful  to  remember  that,  roughly,  accord- 
ing to  Fitz,  of  all  cases,  strangulation  will  be  present  in  about  35  per 
cent,  intussusception  also  in  35  per  cent,  volvulus  in  15  per  cent, 
gallstones  in  8  per  cent,  and  stricture  or  tumour  in  6  per  cent. 

Obstruction  in  the  nmciU  inffxfinp  is  usually  due  to  strangulation 
(72  per  cent)  or  gallstones  (14  per  cent),  less  frequently  to  intussu.?- 
ception  (8  per  cent),  volvulus  (5  per  cent),  rarely  to  stricture  or 
tumour;  in  the  roloti  mainly  to  intussusception  (61  percent)  and 
volvulus  (30  per  cent),  less  commonly  to  stricture  or  tumour  (12  per 
cent). 
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Acute  obstruction  is  usually  due  either  to  strangulation  or  intus- 
Busception,  less  commonly  to  volvulus;  chronic  obstruction  mainly 
to  strictures,  tumours,  or  fjecal  impaction. 

The  following  points  may  be  of  some  assistance  in  determining 
the  cause  of  the  obstruction  : 

Strangulation. — Most  commonly  due  to  adhesions  from  previous 
peritonitis  or  cceliotomy  ;  next  most  commonly  to  Meckel's  divertic- 
ulum (the  remains  of  the  oraphalo-mesenteric  duct)  which  springs 
from  the  ileum,  about  1^^  feet  from  the  ileo  csecal  valve,  as  a  finger- 
like projection  3  to  10  inches  in  length,  the  free  end  of  which  may 
become  adherent  to  the  abdominal  wall  near  the  umbilicus  or  to  the 
mesentery.  Strangulation  may  also  occur  as  a  result  of  the  tip  of 
the  appendix  or  the  Fallopian  tube  becoming  adlierent ;  or  of  the 
existence  of  omental  and  mesenteric  slits,  or  peritoneal  openings  and 
pockets  (foramen  of  Winslow,  duodeno-jejunal  fossa) ;  or  a  peduncu- 
lated tumour;  or  rupture  of  the  diaphragm  with  hernia.  Through 
any  of  the  rings,  slits,  or  openings  a  loop  of  intestine  may  slip  and 
become  strangulated. 

The  evidence  pointing  toward  strangulation  is,  the  age  of  the 
patient,  between  15  and  30  years ;  the  sex,  predominating  in  males  ;  a 
previous  history  of  peritonitis  or  coeliotomy ;  early  faecal  vomiting ; 
and  usually  acuteness  of  obstruction.     A  palpable  tumour  is  rare. 

Intussusception. — A  portion  of  the  intestine,  because  of  irregular 
peristalsis,  becomes  invaginated  into  a  lower  portion,  the  invaginsv- 
tion  increasing  downward.  In  most  cases — 75  per  cent — the  ileum 
enters  the  cajcuin  {ileo-cisral)  or  the  colon  (ileo-rolic) ;  less  fre- 
quently the  ileum  {ileal)  or  the  colon  or  caecum  {colic)  enters  itself, 
or  the  colon  enters  the  rectum  {rolico-rectal). 

In  intussusception  there  are  no  previous  symptoms  ;  the  patient 
is  usually  an  infant  or  child  (56  per  cent  of  all  cases  occurring  from 
the  4th  month  to  the  10th  year)  or  a  young  adult ;  the  onset  is 
acute  ;  tenesmus,  mucous  and  bloody  stools  are  present ;  and  a  pal- 
pable sausage-shaped  tumour  is  generally  to  be  felt  (03  out  of  93 
cases)  in  the  right  iliac  or  umbilical  regions,  less  frequently  to  be 
palpated  l)y  the  rectum. 

Volruliis. — A  twist,  usually  axial  and  of  the  large  intestine  (87 
per  cent).  In  50  per  cent  it  is  in  the  sigmoid  flexure,  next  most 
commonly  (33  per  cent)  about  the  csecuni. 

The  symptoms  are  not  distinctive  and  tlie  condition  is  seldom 
diagnosed.  There  is,  in  volvulus,  often  ju'evious  constipation  and 
flatulence,  the  patient  is  rarely  under  40  years  of  age,  the  onset  is 
usually  acute,  the  abdomen  is  greatly  distended,  tender,  and  often 
rigid.     Because  of  the  frequent  occurrence  of  volvulus  at  the  sig- 
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uiuiil  floxurf  the  iJijeetiou  of  lluiil  may  bo  of  diiignostie  value  by 
proving  that  the  nsnal  amoiiTit  will  not  enter. 

Ftecal  Obslriclioii. — Tho  obstrm^tion  is  usually  chronic.  There 
is  a  history  of  habitual  const ijiatiou,  beeoiiiing  progressively  more 
difficult  to  overcome  ;  the  patient  is  apt  to  bo  a  woman,  probably  in 
miilclle  or  advaured  life ;  abdnuiinal  pain,  meteorisni,  nausea,  and 
fa;('al  vomiting  are  not  constant  ami  appL'ar  late  ;  and  fit-fal  musses, 
dull  on  percussion,  sometimes  iudentable,  occasionally  tender,  can  bo 
felt  along  the  distended  colon,  especially  in  the  ca>cum  and  Kigmoid 
flexure,  and  by  rectum.  The  diagnosis  can  usually  be  niialc,  but  the 
po.Msible  tunnelling  of  the  mass,  with  the  passage  of  fluid  stools,  is  to 
be  remembered.  If  tho  impaction  is  in  the  rectum,  especially  in  old 
persons,  there  may  be  constant  tenesmus. 

Obsfvuclitin  hij  ffallMtoucH. — A  large  concretion  wlii<'h  has  ulcer- 
ated through  into  the  intestine  may  cause  obstruction.  It  may  bo 
suspected  if  in  a  person  over  50  years  of  age  there  is  a  previous  his- 
tory of  hepatic  colic  with  or  witJiout  jaundice;  occasionally  a  hard 
movable  nodule  can  bo  found  by  abdominal  palpation.  Pain  and 
vomiting,  usually  faecal,  are  early  sjmiptoms.  I  have  watched  the 
travels  of  n  palpable  gallstone  through  the  intestine,  causing  inter- 
mittent obstruction  as  it  lodged  transiently  from  time  to  time. 

Stricture  or  Tumour, — In  strictures  resulting  from  dysenteric, 
tuberculous,  svphilitic,  or  malignant  ulceration,  or  due  to  tumour, 
the  ob-structiou  is  chronic.  Abdominal  exuniiuation  may  reveal  a. 
tumour,  and  rectal  exploration  a  stricture  or  tumour. 

P(tre»is  of  (he  Inlcstitie. — As  a  result  of  sepsis,  peritonitis,  or  de- 
fective innervation,  or  following  a  co>liotoniy,  the  intestinal  muscu- 
laris  may  lose  its  motor  activity — a  condition  practically  equivalent 
to  obstruction.  The  history  is  of  service  in  its  recognition  ;  the 
abdomen  is  uniformly  rounded,  smooth,  and  very  tympanitic,  and, 
most  important,  patient  auscultation  reveals  an  absence  of  tho  usual 
sounds. 

The  presence  of  miseellaueous  and  rare  causes  of  obstruction, 
such  as  knots,  foreign  bodies  (masses  of  roundworms,  peanuts,  glass, 
stones,  false  teeth,  nail.s)  or  enteroliths  (deposition  of  salts  about 
bits  of  bone,  clumps  of  hair,  fruit  stones,  thread)  can,  as  a  rub-,  only 
be  conjectured. 

(p)  Differential  Biagnosis. — Acute  intestinal  obstruction,  without 
reference  to  its  site  or  cause,  is  to  be  distinguished  from  the  follow- 
ing conditions : 

(1)  Externnl  Hernia. — A  strangulated  external  hernia  (inguinal, 
femoral,  umbilical,  etc.)  must  lie  excluded  as  a  cause  of  obstruction 
by  a  careful  examination  of  tho  usual  sites  of  protrusion. 
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(2)  Acute  Enter itU. — Severe  cases  of  this  disease  with  pain,  tym- 
pany, intestinal  paresis,  and  vomiting,  may  simulate  acnte  obstruc- 
tion so  closely  that  in  certain  instances  a  differential  diagnosis  is 
impossible.  Ordinarily  the  presence  of  fever,  and  of  diarrhoja  with 
muoua  and  blood ;  and  the  absence  of  intractable  constipation, 
fjecal  vomiting,  tumour,  or  marked  metcorism,  will  declare  against 
obstruction. 

(3)  Acute  Diffuse  Pe!rt7o«//i>.  — Contrasting  periioiiitis  with  ob- 
struction, there  is  in  the  former  an  initial  and  deLulod  rise  of  tem- 
pprsiture ;  constant  and  general  abdominal  distention,  sometimes 
with  effusion ;  ajid  absence  of  tumour,  of  intestinal  sounds  on  aus- 
cultation, of  excessive  visible  peristalsis,  and  of  fiecal  vomiting. 
Imiuiry  may  reveal  some  of  the  antecedent  causes  of  peritonitis 
(y.  v.).  Nevertheless  time  is  often  requisite  for  a  diagnosis,  and 
mistakes  will  occur. 

(4)  Acute  hemorrhagic  pancreatitis  (q.  v.)  may  be  readily  mis- 
taken for  obstrnction  ;  hepatic  colic  may  be  eliminated  by  the  site  of 
the  pain  and  perhaps  tlie  apjiearauee  of  jaundice;  rennl  colic  by  the 
site  and  radiation  of  the  pain,  and  the  presence  of  blood  in  the  urine. 

(/)  Prognosis. — This  is  always  grave,  particularly  in  acute 
obstruction.     It  ia  more  favourable  in  ftecal  obstruction. 

XI.  Carcinoma  of  the  Intestine. — As  a  result  of  carcinom- 
atous or  other  tumour  of  the  bowel  the  lumen  of  the  intestine  is 
usually,  but  not  necessarily,  obstructed.  Carcinoma  occurs  more 
frequently  in  men,  j-articnlarly  after  5(1  yenrs  of  age. 

The  growth  is  almost  invariably  fouuil  iu  the  large  intestine  (95 
per  cent  of  all  cases) ;  iu  the  rectum  in  80  per  cent,  in  the  cajcum  or 
colon  iu  15  per  cent,  In  the  colon  it  involves  the  flexures — hepatic, 
splenic,  and  sigmoid — in  particular.  The  order  of  frequency  in 
various  parts  of  the  intestine  is,  rectum,  sigmoid  flexure,  transverse 
colon,  opening  of  the  common  bile  duct  (papilla  duodenalis),  ascend- 
ing colon,  lower  portion  of  ileum. 

(a)  Symptoms. — The  early  symptoms  are  not  at  all  distinctive, 
consisting  merely  of  iin  Irregularity  of  the  bowels,  which  may  con- 
tinue for  a  long  time  before  the  growth  ulcerates  or  becomes  of  such 
a  size  and  character  as  to  cause  narrowing  or  palpable  tumour, 
although  an  associated  and  apparently  disproportionate  loss  of  flesh 
and  strength  ia  suggestive  of  malignancy.  In  time  the  symptoms 
usually  become  those  of  chronic  obstruction  (]wge  866).  Marked  con- 
stipation exists,  sometimes  alternating  with  diarrlroea.  At  irregular 
intervals  there  may  be  attacks  of  colicky  jiain  witli  vomiting,  obsti- 
nate constipation,  and  moderate  abdominal  distention;  or  beginning 
as  a  constant  localized  discomfort,  the  pain  may  become  colicky  and 
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oCdailj  occnrrv'^ii-e,  e«peciaUy  a  few  hoars  after  eating,  and  there  is 
iBodafmte  lucal  ictideraess.  The  faeces  nuj  he  roided  in  pellets  or 
larger  scrhake,  or,  if  the  narrowing  is  low  down,  as  ribbon-»hapcd 
pieces.  The  presence  of  hlood  or  hloodj  tnacns,  pas,  or  shrv^ls  of 
tissue  (which  bometimes  show  a  carcinomatous  stracture)  may  he 
taken  as  evidence  of  nlceration ;  when  this  occors  there  may  be  a 
diarrhoea.  At  any  time  complete  obstruction  may  take  place  with 
severe  pain,  meteorism,  and  fsc^  vomiting.  Important  s^ruiptoms 
are  anorexia,  emaciation,  and  progressive  pallor  and  yellowness  of 
the  ekin,  indicative  of  the  cancerous  cachexia. 

If,  as  it  may  be,  the  growth  is  so  situated  that  it  doea  not  cause 
stenosis  of  the  bowel,  the  obstructive  symptoms  may  be  absent,  the 
cachexia  and  perhaps  tlie  finding  of  a  tumour  constituting  the  most 
significant  evidence. 

(b)  Duration,  Prognosis,  and  Complications. — Death  usually  occurs 
from  asthenia,  perliaps  with  pulmonary  cedema,  in  from  0  mouths  to 
1  year  (in  rare  instances  2  to  3  years)  after  the  discovery  of  tumour, 
ulceration,  or  obstruction.  Surgical  treatment,  however,  may  pro- 
long life,  and  in  cancer  of  the  rectum  some  excellent  results  have 
followed  removal. 

The  complication!*  are  hydronephrosis  and  renal  changeis  from 
involvement  of  the  ureters ;  cancerous  peritonitis ;  perfonition  of  the 
iutestine  and  sequent  diffuse  peritonitis;  recto-vaginal  and  recto 
vesical  fistula ;  embolism  of  pulmonary  artery  from  a  thrombus  in 
an  iliac  vein;  cellulitis;  pya?mia;  anJ,  rarely,  rupture  of  the  intes- 
tine from  distention  due  to  accumulated  faeces.  Secondary  deposit* 
may  occur  in  the  liver  and  lungs,  lees  commouly  in  more  disttint 
parts  or  organs. 

(r)  Diagnosis  — (1)  0/  Carcinoma. — The  cardinal  synij)tonis  arc 
the  ago  of  the  patient  (over  50),  cachexia,  the  detection  of  a  tumour, 
and,  usually,  the  signs  of  chronic  obstruction.  All  rmligiiant 
tumours  are  included  under  this  head.  As  a  benign  tumour  may 
give  rise  to  many  of  the  symptoms  mentioned,  exploratory  operation, 
or  the  progressively  downward  course  of  the  case,  or  the  api)earance 
of  secondary  dejKisits,  may  afford  the  only  positive  evidence  of  malig- 
nancy. 

(2)  Of  Us  Si/e.—lf  an  abilaniinal  tumour  has  been  found  and  is 
judged  to  be  malignant,  it  remains,  if  prin^ticable.  to  deii  rniino  its 
site.  If  the  tnmonr  is  nodular  and  hard,  and  lies  near  the  junction 
of  the  epigastric  and  umbilical  regions,  and  there  is  obstinate  jaun- 
dice of  the  obi^trnrtive  ty]>e,  it  may  be  inferred  that  the  disease  is  in 
the  diiodeuuni  and  involves  the  opening  of  tlie  common  bile  duct 
(rare) ;  if  without  jaundice  the  transverse  colon.     If  the  tumour  is 


DIAGNOSIS.    DHtKCT   AND    IHFFEKKNTIAL 


low  in  the  right  iliuc  region,  it  nuiy  iii>jtli<'ute  the  caioum  ;  if  on  a 
level  witli  the  umbilicus  jtud  to  thu  right,  the  ascending  colon  or 
hepatic  flexure  i  if  in  the  left  iliac  region  or  higher,  the  sigmoid  flex- 
ure, ascending  colon,  or  splenic  flexure.  Inflation  of  the  colon  with 
air,  or  distention  with  water,  may  serve  !(►  determine  the  height  of 
the  stenosis,  or  make  the  relation  of  l!ie  tumour  to  the  rolon  more 
dii^tinct.  Carcinoma  of  the  rnhim  is  often  niislaken  for  chronic 
dysentery,  because  of  tl»e  pain,  teuesmus,  and  vi>idii»g  of  fa^tid  mu- 
cous and  bloody  stools,  but  a  digital  examination  will  reveal  an 
ulcerated  muss  or  annular  bard  infiltration. 

id)  DifTerential  Diag^nosis,  — Tcrtuin  conditions  may  he  mistaken 
for  carcinoma  intestiuidia.  The  differentiation  must  be  made  by  the 
presence  of  the  signs  and  symptoms  just  dcs<Tibcd,  a  consideration 
of  the  characteristics  of  the  po.ssiblc  <oiifuying  ailments,  and,  in  not 
a  few  cases,  by  exploratory  opcrutioTi,a  procedure  which  will  not  add 
to  the  gravity  of  carcinoma  and  in  other  cases  may  result  in  recov- 
ery. These  conditions  are :  Faecal  impaction,  which  may  also  co- 
exist with  ranceroas  stcnosin  ;  the  tumour  of  intussusception  ;  pyloric 
tumour;  cancer  of  the  head  of  the  pitnrreus,  which  is  immovable  and 
deep-seated;  distended  or  carcinomatous  gall  bladder,  or  "lacing" 
liver;  movable  or  erdar<»e(l  kidney,  and  chronic  appendicitis. 

XII.  Dilatation  of  the  Colon.— This  may  occur  as  a  result 
of  obstruction  (tumour,  volvulus)  in  some  part  of  the  colon;  as  an 
acute  eondiiiun  due  to  twisting  of  the  meso-colon,  or  acute  and  tem- 
puritry  frotii  i^-^aseous  distcution ;  as  a  consofjucnce  of  habitual  consti- 
pation and  coprostasis ;  or  it  may  be  idiopathic,  due  perhaps  to  a  low- 
down  congenital  narrowing  of  the  colon.  The  vipiijtlorHs  are  iisually 
tho.se  of  obstinate  or  habitual  constipation,  often  with  extreme  ab- 
dominal distention  and  mctoorism,  which  may  be  sufficient  to  cause 
upward  displacement  of  the  liver,  .spleen,  diajdiragm,  heart,  and  lungs. 

Xin.  Diseases  of  the  Mesentery. — The  diseases  of  clinical 
interest  afe  cysts  aiiil  infarctions. 

(«)  Mcstrnferic  ('i/$f.<i. — These  may  be  chylous,  dermoid,  hydatid, 
serous,  or  sanguineous;  of  varying  size,  in  rare  instances  filling  the 
abdomen ;  and  frequently  becoming  adherent  to  the  liver,  spleen, 
sigmoid  flexure,  and  uterus.  The  j<ifmj)tom.'<  are  those  of  a  steadily 
growing  abdominal  tumour,  usually  in  the  epigastric  region,  occa- 
sionally with  colicky  pain  and  cou.stipation.  The  dioffuogis,  usually 
made  al  autojisy,  is  extremely  doubtful,  imd  may  be  suggested  by  the 
chronic  course  (10  to  30  years),  the  tympanitic  note  due  to  the  pres- 
ence of  intestine  over  the  growth,  and  the  situation  of  the  tumour 
in  the  middle  line.  Commonly  it  is  supposed  to  be  an  ovarian 
tumour,  or  an  omental  or  hydroncphrotio  cyst,  or  a  movable  kidney. 
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(b)  Intestinal  Inftirrtiun. — Tlie  superior  mesenteric  iirtery  may  be 
occhidt'd  by  emboli  or  tlirotnhi  (itTivcd  from  diseased  hcurt  valves  or 
aneurism  of  tlie  abdoaiinal  aorta,  with  re.<iiltiiig  hemorrhagic  iiifarc- 
tiou  of  u  portion  of  tlie  jejunum  or  ilium.  The  symiitoms  comT^riAH 
violent  and  ooHeky  abiiomiual  pain;  diarj-htea,  perhaps  with  blood- 
stained stools ;  vomiting,  wliicij  mny  be  fajeal ;  and  abdominal  dis- 
tention. As  the  clinical  picture  is  almost  exactly  that  of  acute 
obstruction,  a  diagnosis  in  rarely  possible  prior  to  operation,  unless 
the  presence  of  the  causative  conditions  may  suggest  the  true  nature 
of  the  case. 

XIV.  Intestinal  Neuroses.— Tht^se  may  be  nniior,  tirnsori/,  or 
serretort/. 

(I)  Motor  Nei-roses.— (I)  Nervous  Constipation.— In  neura..^the- 
nia,  hysteria,  and  various  forms  of  nervous  disease,  constipation,  often 
associated  with  slow  or  sudden  gaseous  distention,  is  due  to  deficient 
innervation  and  muscular  atony  <>f  the  intestinsil  mus<  ularis.  Paral- 
ysis of  the  voluntary  control  of  the  sphincter  ani,  the  act  of  defeca^ 
tion  becoming  reWex  and  involuntary,  is  met  with  not  only  as  a 
result  of  organic  or  fuiictloual  central  nervous  disease,  but  also  of 
local  inflaniniatory  firocesses. 

{i)  Nervous  DiarrhCEa.  —  This  occur.-;  mainly  in  neurasthenic, 
hysterical,  or  "  nervous  "  persons,  and  is  due  to  an  unusual  irrita- 
bility of  the  motor  nerves  of  the  intestine,  whirli  results  in  excee- 
Bive  peristalsis.  In  such  persons  anxiety,  worry,  fright,  or  any  strong 
emotion  will  produce  or  aggravate  a  diarduea.  It  may  also  occur 
as  a  symptom  of  organic  disease  of  the  nervous  system,  especially 
tabes. 

The  stools  are  soft  or  watery  and  do  not  contiiin  blood  or  mucus 
(except  in  mucotis  colic),  and  vary  from  2  to  20  per  day.  Charac- 
teristically, the  diarrluL'ii  nuiv  occur  only  in  the  morning  (morning 
diarrbcea,  niiL.tKiKU)),  may  come  suddenly  and  after  lasting  several 
days  suddenly  stop,  or  the  condition  may  persist  continuously  for 
mouths  or  years.  Ast<le  from  the  nervous  symptoms  the  general 
health  may  remain  good.  Intlammutory  or  other  organic  disease  of 
tho  intestine  must  be  excludeil  before  tliis  diagnosis  is  made. 

(3)  Enterospasm. — Excessive  contraction  of  the  muscular  fibres 
of  the  intestine  is  usually  as.s-ociated  with  enteralgia  (page  HtU),  but 
may  exist  without  pain.  It  may  produce  transient  severe  constipa- 
tion or  even  obstruction,  but  this  diagnosis  can  seldom  be  made 
because  of  the  extreme  difficulty  in  positively  excluding  the  organic 
and  other  causes  of  coustiputioii  or  stenosis.  Spasm  of  tlie  rectum 
and  sphincter  {proctonpasm)  is  not  uncommon  as  a  neurasthenic  or 
hysterical  neurosis,  or  as  a  symptom  of  hemorrhoids  or  anal  fissure. 
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It  is  usually  discovered  on  attempting  a  digitul  exumiiiation  of  the 
rectum,  but  may  be  rospousible  for  ribbuti-sbi.pcd  stools. 

(II)  Sensohy  ^"ErROSES.— Tbcso  comprise  culeralgia,  neuralgia 
of  the  rtrtuni,  mul  (liiuinished  iutestinul  seiuibilily. 

(1)  Enteralgia.— Neuralgia  of  the  intestines,  which,  when  asso- 
ciated witb  gpasm  of  tbo  uiuseularis,  is  termed  intestinal  colic,  may 
he  a  pure  or  u  reflex  neurosis,  or  may  be  symptuiuatie  of  organic  dis- 
ease. Aa  a  neurosis  it  occurs  particularly  in  anffimic,  neurasthenic, 
or  hypochondriacal  persons,  becauao  of  the  increased  seniJibility  of  the 
Bensory  nerves,  and  may  he  excited  by  sudden,  especially  uni>leasant, 
emotions.  As  a  reflex  neurosis  it  arises  from  exposure  to  cold,  or 
from  gout ;  from  foreign  bodies  and  the  irritation  of  worms,  accumu- 
lated fa?oeB,  enteroliths,  indigestible  food,  or  an  excessive  amount  of 
gas  (flatulent  colic)  in  the  intestine.  Aa  a  symptom  of  orgnnic  dis- 
ease it  occurs  in  locomotor  ataxia  ("  crisis  ") ;  in  lead-poisoning,  ]»roh- 
ably  by  direct  action  of  the  toxic  agent  upon  the  nerves ;  and  in 
various  abdominal  diseases,  such  as  intestinal  obstruction,  appendici- 
tis, peritonitis,  enteritis,  and  tbe  like. 

The  fiifrnptmiis  comprise  pain,  usually  diffuse,  sometimes  localized, 
wliich  may  be  extremely  severe.  It  is  often,  but  not  always,  of  sud- 
den onset,  njay  be  relieved  by  pressure  ov  forward  doubling  of  tlie 
body,  and  commonly  lasts  for  a  few  hours,  rarely  days,  and  may  ter- 
minate gradually  or  suddenly.  There  is  often  a  free  discharge  of 
flatus,  after  which  the  attack  tends  to  subside.  Recurrences  at  vary- 
ing intervals  are  common.  In  the  diaynosis  of  a  neurotic  or  reflex 
enteralgia  it  is  necessary  to  exclude  the  colicky  pain  whieh  is  symp- 
tomatic of  iiirtammatory  abdominal  disease  by  the  absence  of  fever 
and  the  relief  afforded  by  pressure ;  lead  colic  and  tahe«  by  the  asso- 
ciated symptoms.  It  is  usually  easy  to  separate  enteralgia  from 
renal  or  lieputic  colic  and  rheumatism  of  the  al>dominaI  walls.  As  a 
matter  of  fact,  a  purely  neurotic  enteralgia  is  not  common. 

(2)  Rectal  or  Pubic  Neuralgia.— This  occurs  in  neurasthenic,  hys- 
terical, or  tabic  individuals,  sometimes  in  connection  with  hemor- 
rhoida.  There  is  an  undui;  sensibility  of  the  hemorrhoidal  plexus  of 
nerves,  manifested  by  a  feeling  of  pain  or  discomfort  in  the  pubic 
region,  sacrum,  and  perinaeum,  often  extending  to  the  thighs,  with 
an  aching  tenesmic  desire  to  evacuate  the  rectum,  although  the  lat- 
ter may  be  emiity. 

(3)  Diminished  Intestinal  Sensibility.— There  may  be  anaesthesia 
of  the  intestine,  so  that  tbe  normal  indication  of  the  need  of  defecar 
tion  is  absent  and  constipation  ensues.  It  is  a  conjmon  symptom  of 
the  spinal  paralyses.  Unless  motor  paralysis  is  present  purposive 
defecation  still  takes  place. 
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(III)  Secretory  Neuroses.— Mucors  Colic. -The  ouly  clinically 
interesting  secretary  intestinal  ntnirosis  is  the  mucous  nfumsis  (mem- 
branous enteritis,  mucous  colic)  affeetiug  the  follicles  of  the  colon. 
It  is  2>roperly  considered  to  he  one  of  the  manifestations  of  hysteria, 
neurasthenia,  or  the  neuropathic  constitution.  The  preat  majority 
of  cases  occur  in  women,  and  it  is  most  frequent  hftween  the  30th 
and  40tii  years,  hut  has  been  observed  in  children  of  from  3  to  12 
years  of  age. 

(«)  Symptomtt, — The  disease  generally  bej^ins  in  a  subacute  man- 
ner. Whether  its  onset  is  acute  or  subacute,  its  subsequent  course 
is  chronic.  There  are  more  or  leas  persistent  symptoms  of  gastro- 
intestinal derangement,  which  diiTer  little  from  tliose  of  ordiuiiry 
occurrence.  The  characteristic  events  are  the  painful  paroxysmal 
passage  of  membrane  and  a  peculiar  train  of  phenomena  referable  to 
the  nervous  system.  The  paroxysms  may  occur  daily,  or  at  intervals 
of  a  month,  or  at  any  intermediate  period.  The  pain  begins  lightly, 
is  referred  to  the  lower  abdomen,  increases  in  scTerity,  reaches  its 
acme,  and  in  many  cases  is  relieved  by  the  passage  of  meml)nino, 
after  which  it  gradually  declines.  Tiie  paroxysms  may  last  for  u  day 
or  a  week.  Tiie  pain  itself  is  colicky,  tenesmic,  and  of  a  peculiarly 
sickening  character,  producing  a  facies  like  that  which  accompanies 
prcs.sure  on  a  tender  ovary.  There  is  almost  invariable  abdotuiiial 
tenderness,  sometimes  so  great  and  general  as  to  simulate  perito- 
nitis. It  is  usually  circumscribed  in  either  iliac  fossa,  especially  the 
left.  Tiiis abdominal  teuderness  maybe  persistent  in  varying  degrees 
during  the  cotitinnance  of  the  disease.  There  may  he  vc.'^ical  and 
uterine  tenesmus,  and  mucous  discharges  from  these  organs.  The 
membranes  may  be  shreddy,  ribbon-shaped,  cordlike,  or  may  consti- 
tute perfect  cylindrical  casts  of  the  intestine.  The  quantity  ranges 
from  a  very  small  amount  up  to  three  kilograuimes  in  one  piirox- 
yam.  It  may  be  passed  with  fecal  matter  or  alone.  By  stirring  and 
decantation  with  water  separation  is  readily  effected.  Chemically 
the  nieinbrane  is  composed  of  dense  transformed  mucus  (usi.E'r). 
The  temperature  is  always  normal  or  subnormal.  The  general  nutri- 
tion usually,  but  not  invariably,  suffers.  Emacijition,  antemiu,  and 
loss  of  strength  may  occur  in  varying  degrees.  Piarrha'a  and  con- 
stipation, hemorrhoids,  rectal  prolapse,  jaundice,  polydipsia,  aphthous 
stomatitis,  and  furuncles  may  coexist  with  the  di.sease. 

The  nervous  phenomena  are  peculiar  and  striking  in  the  extreme. 
Some  of  these  are  practically  of  invariable  occurrence  in  this  disease. 
Among  them  are  hysteria  and  hysterical  stigmata  of  all  kinds:  hys- 
terical coma,  convulsions,  and  aphasia  ;  neurasthenia,  vertigo,  attacks 
of  blue  nails  and  lips,  tingling  and  numbness  of  hands  and  feet, 
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artite  neuralgias  of  all  parts  of  tlie  body,  pain  in  the  external  ear, 
tender  ecalp,  liniiiLus  anrium,  liyperwstheHia,  paritsiheaia,  ansesthe- 
sia,  temporary  defects  of  vision,  morbid  alterations  of  taste,  irregular 
muscular  tremors,  paresis,  piirnlyses,  chorea,  catulepsy,  amnesic  apha- 
sia, mental  depression,  poor  tiieiiiory,  hypochondriasis,  and  melan- 
cholia. Many  if  not  nil  of  these  ure  transient  and,  in  the  absence  of 
definitely  ascertained  lesions,  largely  functional  in  character.  Finally, 
to  these  may  be  added  the  peculiar  paroxysmal  pain  and  tenderness. 

When  occurring  in  children  it  is  found,  after  eliminating  simple 
intestinal  catarrh,  that  the  subjects  are  from  parents  whose  nervous 
systems  are  diseased,  or  who  have  suffered  from  convnlsions,  hys- 
teria, neuralgia,  rheumatism,  or  insanity.  The  children  themselves 
have  shown  convulsions,  passionatcness,  morbid  liinidity,  chorea,  or 
rheumatism  (Euwaros). 

(i)  Diaijiioi^in. — I  am  persuaded  that  the  existence  of  this  disease 
is  not  infrequently  overlooked.  Ua  Costa's  rule  is  good  and  prac- 
tical— to  suspect  this  disease  "  in  every  case  of  anomalous  nervous 
symptoms,  particularly  hysterical,  in  which  there  is  abdominal  pain." 
Membrane,  if  found,  must  be  discriminated  from  ascaris  lumbricoides 
and  the  varieties  of  tiPiiia,  fatty  discharges,  undigested  portions  of 
vegetable  food,  arteries,  ligaments,  tibrous  and  elastic  tissues  of  meat, 
sausage  skins,  necrosed  raucous  membrane,  fibrinous  and  diphtheritic 
shreds,  and  anal  fissure  with  hypersecretioTi. 

(c)  ProffmstJ*. — The  outlook  for  permanent  recovery  is  not  good. 
Nevertheless,  the  prognosis,  with  appropriate  and  judicious  treat- 
ment, is  not  80  gloomy  as  it  is  nsually  stated  to  be. 

IX.    DISEASES    OF    THE    LIVER,    GALL   BLADDER,  AND 

BILE   DUCTS 

(.See  Jaundice,  pages  .y.  In  s;/;  and  Phytiieai  ErnminatloH  of  the  Livtr,  pagsa 

4M  iu  no.') 

I.  Abnormal  Form, — .\side  from  the  alterations  in  shape 
which  are  cause<l  by  disease  of  the  organ  or  by  deformities  or  tumour 
of  the  ribs,  the  only  malformution  of  clinical  interest  is  the  "lacing" 
or  "  corset  "  liver.  In  this  the  anterior  portion  of  the  right  lobe  is 
divided  from  the  body  of  the  organ  by  a  transverse  groove  made  by 
the  ribs,  the  tongue  or  lappet  of  liver  extending  down  to  or  even 
below  the  horizontal  umbiliial  line.  In  rare  cases  the  laced-off  por- 
tion may  be  connected  with  the  liver  simply  by  a  thin  membranous 
istlmuis  or  hand. 

Subjective  symptoms  are  usually  absent,  but  there  may  be  sensa- 
tions of  weight  and  pressure  ;  rarely  swelling  and  pain  in  the  lappet 
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as  a  consequence  of  interference  with  the  venous  outflow.  The  dio<j- 
noais  \s  iniportunt  nuiinly  heeiiuse  of  the  likelihood  of  mistiiking  the 
separated  portion  fcir  amyloid  disoase.  passive  conjjestiou,  or  tumour 
of  the  liver,  abdominal  tumour,  or  movaible  kidney.  The  difficulty 
in  discrimination  is  increased  when  the  lappet  is  swollen,  or  the 
uniting  baud  is  thin,  or  the  transverse  furrow  is  ao  deep  as  to  permit 
the  colon  or  a  loop  of  small  intestine  to  lie  in  it,  thus  caueing  a  line 
of  tympanitic  percussion  between  the  isolated  lappet  and  the  liver 
and  giving  au  impression  that  the  two  are  entirely  separate.  The 
lappet,  huwever,  usually  moves  with  respiration,  and  as  a  rule  its 
edge  is  found  hy  careful  palpation  to  bo  continuous  witli  the  left 
lobe  of  the  liver. 

II.  Abnormal  Position. — The  various  causes  of  a  misplaced 
liver  have  been  described  (page  500).  Brief  reference  is  here  made  to 
the  movable  or  lloatiug  liver — a  rare  condition.  It  occurs  mainly  in 
middle-aged  or  elderly  women  with  relaxed  abdominal  walls.  There 
may  be  a  sense  of  weight  and  dragging,  with  referred  discomfurt  or 
pain  in  the  right  shoulder.  Tiie  condition  is  to  be  diagnosed  by 
finding  the  normal  liver  dulness  absent ;  the  liver,  recognised  bj  its 
shape  and  notch,  prolapsed  ;  and  the  praiticability  of  replacing  the 
organ  in  its  Jiormal  site  by  position  or  tnanipuhition. 

III.  Acute  Catarrh  of  the  Bile  Ducts.— A  simple  angio- 
cliolitis  not  causetl  by  gull.stoncs.  It  is  in  the  great  majority  of 
cases  an  extension  of  a  gastro-duodenilis  (page  H4:{)  to  the  intestinal 
portion  of  the  common  duct. 

(it)  CauHi'H. — It,  may  arise  from  dietetic  errors  (most  common), 
exposure  to  cold,  mental  or  physical  fatigue,  malaria,  influenza,  pneu- 
monia, typhoid  fever,  the  passive  congestion  of  chronic  valvular  dis- 
ease, and  chronic  nephritis.  It  may  be  epidemic.  As  a  rule  it 
occurs  in  young  persons  as  a  result  of  indigestion. 

{b)  .S';/;«/»/f(;H.«.— Occasionally  icterus  is  the  only  symptom  present. 
Ordinarily  there  is  anorexia;  moderate  nausea  and  vomiting,  wliich 
may  persist  for  3  or  4  days ;  mild  epigastric  or  right  hypochoudriac 
tenderness  ;  constipation,  seldom  diarrhoea:  fever,  if  present  at  all,  is 
moderate  (101°  to  102");  and  often  slight  swelling  of  tlie  liver  and 
perhaps  of  the  spleen.  The  gall  bladder  is  usually  not  palpable. 
The  pulse  and  respinitinn  are  either  normal  or,  as  happens,  may  be 
mucli  diminished  in  frc<-|uency.  Pruritus  is  not  so  common  as  in 
the  grave  form  of  jaundice  due  to  chronic  obstruction.  The  other 
signs  of  icterus  simplex  (page  i^8)  are  present.  The  onset  may  be 
with  chill,  licndachc,  and  severe  vomiting,  especially  iu  the  epidemic 
variety.  The  disease  usually  lasts  from  4  to  8  weeks,  seldom  but  8 
weeks  or  as  long  as  3  months. 
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{(•)  f)i(tgnosi8. — The  cardinal  Bymptoni  is  jaundice  of  a  moderate 
grade  occurring  iu  previously  healthy  young  persons,  without  pain 
aud  with  or  without  digestive  disturbances.  The  form  due  to  infec- 
tious diswisfs,  iK'phritis,  or  cardiac  disease  is,  of  course,  }>receded  and 
accompanied  by  the  syrniytonis  of  the  causative  illnt-ss.  If  the  icterus 
persists  longer  than  3  months  it  may  be  suspected  to  be  due  to  a 
graver  ailment  than  simple  acute  catarrhal  inflammation,  and  the 
patient  should  he  watched  and  examined  with  reference  to  progress- 
ive emaciation,  or  the  evidences  of  impacted  gallstones,  cirrhosis,  or 
carcinoma. 

IV.  Chronic  Catarrh  of  the  Bile  Ducts.— Catarrhal  cholan- 
gitis occurs  in  obstrurtion  of  the  lominon  duct,  usually  by  gall- 
stones, less  commonly  by  malignant  disease,  stricture,  or  outside 
pressure.     Osier  recognises  two  groups: 

(rt)  Complete  obstruction  of  the  common  duct,  the  patient  pre- 
senting chronic  and  intense  jaundice  without  fever.  A  history  of 
previous  attacks  of  hepatic  colic  and  slight  or  absent  enlargement  of 
the  gall  bladder  point  toward  obstruction  by  gallstones  rather  than 
by  a  neoplasm. 

{b)  hiruinph'te.  obstruction  of  the  (common  duct,  when  due  to  gall- 
stones, presents  recurrent  paroxysms  of  piiiu,  accompanied  by  chill, 
fever  (103°  to  105°),  and  sweats,  the  hepatic  intfrmittent  fever  of 
Charcot.  The  chills,  which  are  separated  by  an  apyrexial  interval, 
may  be  very  severe  and  in  their  periodicity  resemble  fjuotidian,  tertian, 
or  ([uartan  ague.  Jaundice  may  be  intense  and  persistent,  or  varying 
and  intermittent,  according  to  the  degree  of  obstruction  or  the  ball- 
valve  action  of  the  stone,  and  usually  intensifies  after  each  paroxysm. 
Tlie  attack  may  be  accompanied  by  nausea  and  vomiting.  Bile  tnay 
be  found  in  the  stools  from  time  to  time;  tlie  liver  and  gall  bladder 
are  slightly  or  not  at  all  enlarged  \  and  ascites  is  absent.  Steady 
failure  of  the  health  is  not  common.  Each  series  of  attacks  may 
continue  for  days  or  weeks,  and  there  may  be  a  recurrence  of 
a  series  at  varying  intervals,  covering  a  period  of  3  or  4  years. 
Recovery  may  occur.  It  is  probable  that  the  repeated  attacks 
take  place  especially  when  there  is  a  "ball -valve"  stone  in  the 
ampulla  of  Vutcr,  the  dilatation  in  the  wall  of  the  duodenum  into 
which  the  common  duct  empties.  The  condition  is  doubtless  due 
to  repeated  infection  by  micro-organisms  contained  in  the  bile, 
the  infective  prnrcss  not  being  suflii^iently  intense  to  cause  suppu- 
rative inttanimatiou  (see  V  following),  but  the  latter  may  occur  as 
a  sequel. 

The  /liar/nosin  rer|uire9  the  exclusion  of  miliaria  by  the  blood  ex- 
amination.    As  previously  stated,    the   presence   of  a  dilated  gall 
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bladder  indicates  occlusion  from  other  causes  tliau  an  impacted  gall- 
stone in  the  common  duct. 

V.  Suppurative  Inflammation  of  the  Bile  Ducts.— Sup- 
purative chularigitis  of  both  larger  and  smaller  ducts  is  usually  due 
to  gallstones,  occasionally  to  cancer  of  the  duct,  worms,  foreign 
bodies,  or  extension  from  suppurative  pylephlebitis.  The  .<i/mph>nis 
are  frequent  paroxysms  such  as  described  in  IV  preceding,  except 
that  the  fever  is  septic  and  remittent  rather  than  intermittent; 
jaundice,  mikl,  or  not  severe;  a  swollen  and  tender  liver  and  a 
moderately  enlarged  gall  bladder;  leucocytoais ;  progressive  loss  of 
strength,  and  emaciation.  Pain  may  be  slight.  The  general  .symj)- 
toms  assume  a  rapid  septic  or  pyaeraic  type,  and  death  is  inevitable. 

VI.  Icterus  Neonatorum. — There  are  two  forms,  piiysiological 
and  pathological. 

(rt)  Mtid  or  phjfsiohgical  icterus  occurs  in  about  one  third  of  the 
newborn.  The  skin  and  conjunctivse  are  yellow,  but,  aa  a  rule,  the 
urine  does  not  contain  bile,  and  the  f«ecea  are  of  normal  colour.  It 
disappears  in  fi-om  4  to  14  days. 

(b)  Severe  or  patlwlogical  icterus  may  be  due  to  congenital  oblit- 
eration or  absence  of  the  common  or  hepatic  duct,  syphilitic  hep^ 
atitis,  or  a  septic  phlebitis  of  the  umbilical  vein.  The  jaundice  is 
marked,  the  urine  bile-stained,  the  stools  clay  coloured,  and  hemor- 
rhages from  the  cord  may  occur.     It  is  an  often  fatal  disease. 

VII.  Stenosis  and  Obstruction  of  the  Bile  Ducts.— Aside 
from  obstruction  by  gallstones,  the  common  duct  may  become 
occluded  from  ulceration  and  adhesion  (rare)  due  to  the  previous 
passage  of  a  calculus;  i»r  the  prest-nce  of  parasites  (lumbricoid 
worms,  echinococcus,  distoma  hepaticum)  or  foreign  bodies  (seeds) 
in  the  duct.  It  may  also  be  occluded  by  pressure  from  outside  by 
carcinoma  of  the  pylorus  or  pancreas ;  abdominal  tumoiir.s  or  aneurism ; 
enlarged  glands  in  the  hepatic  fissure  secondary  to  malignant  disease 
of  the  stomach  or  other  abdominal  viscera;  and  cicatricial  contrac- 
tion due  to  perihepatitis,  syphilis  of  the  liver,  or  ulcer  of  the  duo- 
denum. 

The  xifmptoms  are  practically  those  of  a  chronic  obstructive 
jaundice  (pages  87  and  88).  The  icterus  varies  in  intensity,  but  usu- 
ally increases;  the  liver  is  enlarged,  except  in  cases  of  long  standing, 
when  it  becomes  somewhat  cirrhotic  and  shrunken  ;  the  gall  bladder 
is  enlarged  it  the  common  duct  is  obstructed,  except  in  the  case  of 
gallstones ;  there  is  hepatic  and  referred  riglit-shoulder  pain ;  and 
hepatic  fever— chill,  fever,  and  sweat,  with  gastric  disturbances — 
especially  if  the  obstruction  is  due  to  calculus. 

The  diagnosis  as  to  the  exact  cause  of  the  obstruction  is  often 
53 
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extremely  difficult.  It  depends  on  a  careful  study  of  the  symptoms 
(y.  V.)  of  each  of  the  poasible  causative  conditions,  especially  gall- 
stones; carcinoma  of  the  head  of  the  pancreas,  or  of  the  pylorus,  or 
the  hepatic  lymph  glands,  perhaps  secondary  to  malignant  disease  of 
the  breast,  stomach,  rectum,  colon,  or  pelvic  organs,  not  omitting  an 
examination  of  the  clavicular  and  other  glands  for  confirmatory  evi- 
dence ;  and  abdominal  tumour  or  aneurism. 

VIII.  Acute  Infectious  Inflammation  of  the  Gall  Blad- 
der.— Acute  cholecystitis  is  due  to  infection  by  a  variety  of  micro- 
organisms, most  commonly  the  Barilluh  culi  communis,  Bacillus 
typhosus,  Piieumococcus,  Staph yhcoccusy  and  Slreptoeoceus. 

While  it  ie  usually  associated  with  the  presence  of  gallstones,  it 
is  not  80  generally  recognised  that  infection  may  take  jilace  without' 
cholelithiasis.  One  may  recognise  then  a  calculous,  and  a  nou-calcu- 
lous  or  idiopathic,  form.  Thi'  inflammation  may  bo  catarrhal,  suppu- 
rative (empyema  of  the  gall  bJadder),  or  phlegmonous ;  resulting,  in 
the  severer  format,  in  gangrene,  perforation,  localized  peritonitis  and 
abacesH,  or  a  general  peritonitis. 

(fi)  Symptoms. — Acute  paroxysmal  pain  usually  in  the  right  hypo- 1 
ehondrium,  less  commonly  in  the  epigastrium  or  right  iliac  (appen- 
dical)  region,  is  the  earliest  evidence  of  the  disease.  It  is  shortly 
followed  by  nausea,  vomiting,  abdominal  distention,  rigidity,  and 
tenderness.  The  tenderness  is  at  first  diffused,  becoming  localized, 
but  not  always  over  the  site  of  the  gall  bladder.  Prostration  is 
usually  well  marked  or  severe.  There  may  be  obstinate  constipation 
or  even  an  apparently  complete  intestinal  obstruction,  neither  flatus 
nor  fffices  pasaing.  In  the  form  due  to  gallstones,  jaundice  is  com- 
mon*, in  the  non-calculous  variety  it  is  seldom  present.  There  may 
be  comparatively  mild  and  recurring  attacks  of  acute  cholecystitis 
without  the  presence  of  gallstones. 

{b)  Diagnosis. — In  the  form  due  to  calculi  there  is  usually  a  his- 
tory of  hepatic  colic,  followed  by  jaundice  in  a  certain  proportion  of 
cases;  in  the  non-calculous  variety,  the  fact  that  the  patient  is  con- 
valescing from  pneumonia  or  typhoid  fever,  or  has  had  previous 
symptoms  referable  to  the  gall  bladder,  is  very  suggestive. 

The  diagnosis  is  ofteii  extremely  difficult.  The  symptoms  may 
exactly  simulate  those  of  appendicitis  or  acute  intestinal  obstruction, 
as  the  local  pain  and  tenderness  may  be  elsewhere  than  over  the  gall 
bladder.  The  finding  of  a  distended  gall  bladder  and  the  presence 
of  jaundice,  together  with  a  suggestive  history,  constitute  the  most 
distinctive  evidence  of  cholecystitis.  In  a  certain  proportion  of  cases 
exploratory  operation  will  be  required  to  settle  the  question. 

Extremely  severe  symptoms,  with  evidences  of  local  or  general 
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peritonitis,  point  to  a  suppurative,  phlegmonous,  or  gangrenous 
cholecystitis, perhaps  with  perforation  of  the  gall  bladder;  but  such 
cases,  which  are  fatal  without  surgical  aid,  may  be  attended  by  de- 
ceptively mild  manifestations. 

IX.  Carcinoma  of  the  Gall  Bladder. — This  may  be  primary, 
and,  if  so,  is  associated  with  gallstones  in  about  9Q  per  cent  of  all 
cases ;  or  secondury  to  disease  in  the  liver  or  neighbouring  organs. 
It  usually  starts  in  the  fundus  of  the  bladder. 

The  Kj/mptoms  are  chronic  jaundice,  occurring  in  about  70  per 
cent  of  the  cases ;  persistent  pain  and  tenderness,  subject  to  severe 
exacerbations ;  occasionally  vomiting,  haematemesis,  melaena,  ascites, 
and  fever;  in  about  two  thirds  of  the  cases  the  presence  of  a  firm, 
tender,  and  uneven  tumour,  which,  unless  adherent,  moves  with  respi- 
ration, and  extends  downward  and  toward  the  umbilicus  from  the 
usual  site  of  the  gall  bladder ;  and  the  development  of  cachexia. 

Carcinoma  may  be  primary  in  the  ducts,  especially  the  common 
duct,  but  this  is  not  common.  There  is  severe  jaundice  and  enlarge- 
ment of  the  gttll  Madder,  but  the  diagnosis  is  rarely  made  except  by 
exploratory  operation. 

X.  Gallstones. — Cholelithiasis  occurs  mainly  in  women  (75 
per  cent),  especially  those  who  have  borne  children.  The  patient  is 
usually  between  40  and  60,  rarely  under  25,  years  of  age.  Other 
predisposing  causes  are  excessive  eating,  sedentary  occupation,  con- 
stipation, tight  lacing,  euteroptosis,  and  nephroptosis.  While  small 
concretions  may  form  in  the  liver  itself,  the  great  majority  of  gall- 
atones  which  cause  symptoma  originate  in  the  gall  bladder. 

Calculi  may,  and  usually  do,  remain  in  the  gall  bladder  for  an 
indefinite  period  without  giving  rise  to  symptomB.  If  a  calculus 
leaves  the  gall  bladder  and  enters  the  ducts,  the  symptoms  of  hepatic 
colic  usually  arise;  if  it  becomes  permanently  impacted  in  the  cystic 
or  common  duct,  the  evidences  of  chronic  obstruction  appear.  Sub- 
sequently ulceration  and  perforation  may  occur  with  the  formation 
of  a  biliary  fistula,  or  the  calculus  may  ulcerate  through  into  the 
intestine  and,  if  of  sufticient  size,  ctuise  intestinal  obstruction.  The 
symptoms  of  these  various  events  are  as  follows : 

(I)  Hepatic  Colio. — (a)  Symptoms. — The  attack  is  sudden,  with 
excruciating  cutting  pain,  usually  localized  in  the  right  hypochon- 
drium,  whence  it  may  spread  over  the  abdomen  and  lower  thorax, 
and  in  some  cases  be  i-eferred  to  the  right  shoulder  and  arm.  There 
are  often  vomiting,  drenching  sweats,  a  feeble  and  rapid  pulse,  and 
occasionally  syncope.  Rather  frequently  there  is  a  chill  with  fever 
(ini"  to  103°).  The  liver  may  become  enlarged  and  noticeably  ten- 
der, the  gall  bladder  swollen,  tender,  and  palpable,  and  the  spleen 
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also  may  swell  moderately.  Jaundice  appears  ib  about  one  half  of 
the  cases,  usually  within  24  hours  after  the  beginning  of  the  attack 
and  while  the  atone  ia  passing  through  the  common  duct.  Ordi- 
uariiy  it  is  slight  and  of  brief  duration,  but  may  be  either  absent  or 
intense,  depending  respectively  on  the  freedom  of  the  passage  or  the 
degree  of  temporary  impaction  of  the  stone.  Tlje  urine  may  contain 
bile  pigment  and  albumin.  Palpitation,  prsecordial  oppression,  and 
an  acute  mitral  murmur  have  been  noted. 

The  duration  of  the  attack  is  variable,  lasting  from  a  few  hours 
to  a  week,  or  even  longer,  with  remissious  and  exacerbations,  until 
the  stone  is  finally  expelled.  Possible  but  rare  accidents  are  con- 
vulsions, fatal  syncope,  and  rupture  of  the  duct  followed  by  a  lethal 
peritonitis. 

[b]  Diffrrenliitl  Diagnosis. — If  colic  of  the  type  just  described, 
and  jaundice,  oven  if  but  a  trace,  are  present,  the  diagnosis  is  prac- 
tically certain.  A  history  of  previous  attacks  ia  very  suggestive.  If 
the  churacter  and  location  of  the  pain  are  not  distinctive  and  icterus 
is  absent,  a  positive  diagnosis  may  bo  e.\tremely  difficult.  It  is  of 
great  diagnostic  importance  to  examine  the  stools  for  several  days 
after  the  attack,  in  order,  by  finding  the  stone,  to  confirm  beyond 
doubt  the  nature  of  the  attack.  The  stool  is  placed  m  a  flne-meshed 
sieve  and  water  allowed  to  run  through  until  the  soluble  portions 
have  been  washed  away.  It  is  to  be  discriminated  from  the  follow- 
ing diseases : 

(1)  Acute  Non-caleulous  Cholecystitis. — The  symptoms  of  this 
disease  (page  870)  are  so  similar  to  those  of  hepatic  colic  that  in  cer- 
tain cases  they  can  not  be  differentiated  except  by  operation  which 
discloses  the  absence  of  calculi. 

(2)  Renal  Colic— Compared  with  gallstone  colic  the  pain  of 
right-side  renal  colic  is  in  the  lower  abdomen,  starting  in  the  lateral 
or  posterior  lumbar  region  and  radiating  downward  into  the  groin, 
inner  aspect  of  thigh,  and  the  testicle.  F'requeut  and  painful  urina- 
tion may  be  present,  and  the  urine  contains  red  blood  cells.  The 
calculus  may  he  voided  by  way  of  the  urnthra. 

(3)  Uastralgia. — In  this  the  pain  begins  near  the  middle  line 
in  the  epigastrium,  there  is  rarely  chill  or  fever,  jaundice  ia  absent, 
and  no  calculus  is  found  in  the  stools.  The  patient  is  usually 
neurotic. 

(4)  Enterulgia. — The  pain  is  in  tniil-abdomen,  is  relieved  by  firm 
pressure  and  the  passage  of  flatus,  and  a  liistory  of  dietetic  errors  is 
usually  obtained. 

(5)  Nervous  Hepatic  Colic. — In  nervous  women  there  may  be 
a  pseudo-biliary  colic  precipitated  or  aggravated   by  fatigue  and 
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anxiety  or  other  depressing  emotions.  The  liver  may  bo  tender,  the 
pain  come  in  paroxysms  or  be  continuous  with  exaeertuitions^  but  the 
gall  bladder  is  not  swollen,  jaundice  is  absent,  there  is  no  fever,  and 
no  eulculus  in  the  stools.  .    - 

(II)  Impacted  Gallgtones  in  the  Cystic  Duct.— When  a  cnlcuUis 
engages  in  the  cystic  duct  and  becomes  impacted  certain  results 
may  ensue,  as  follows : 

(1)  Dropt^y  (tf  the  Gall  Bladder. — The  distended  organ  can  usually 
he  felt  below  the  costal  margin  as  an  elastic  gotird-Hluipcd,  ovoitl,  or 
rounded  tumour,  ordinarily  of  mrtdcrato  size,  occasionally  as  large  us 
a  ftfital  head,  rarely  of  such  dimctisiona  as  to  be  mistaken  for  au 
ovarian  tumour.  It  may  not  be  sufficiently  tense  to  he  palpable. 
It  moves  with  re8])iration.  Gallstone  crepitus  may  bo  perceived. 
Jaundice  is  not  present  in  obstruction  of  the  cystic  duct  alone.  If 
the  obstruction  is  recent  the  gall  bladder  contains  bile,  mncus,  and 
perhaps  some  pus;,  if  of  long  standing,  simply  a  clear,  thin  mucous 
fluid.  It  may  require  discrimination  from  movable  kidney  [q.  v.) 
and  carcinoma  of  the  gall  bladder  (page  871). 

(2}  Acute  Infeeiious  InJJamnmtwn  of  the  Gall  Bladder. — .\cu)e 
cholecystitis,  either  catarrhal,  suppurative  (empyema),  or  phlegmon- 
ous, with  or  without  perforation  and  subsequent  abscess  or  perito- 
nitis, may  arise  as  a  consefiiience  of  the  impaction  in  the  cystic  duct. 
For  the  symptoms  see  Cholecy-stitis  (page  870). 

(III)  Impacted  Gallstones  in  the  Common  Duct.— Commonly  the 
stone  lodges  near  the  end  of  the  common  duct,  or  there  may  be  a 
series  of  stones  along  the  duct. 

{a)  Symptoms. — The  distinctive  signs  of  a  stone  impacted  in  the 
common  duct  (Nauxts)  are  the  presence  of  jaundice,  of  variable  in- 
tensity, for  more  than  one  year,  with  the  persistent  or  intermittent 
presence  of  bile  in  the  stools;  fever;  enlargement  of  the  spleen; 
absent  or  slight  enlargement  of  the  liver  or  distention  of  the  gall 
bladder;  and  the  aljsence  of  ascites. 

{b)  liegulla. — The  presence  of  the  stone  causes  a  chronic  catarrhal 
Inflammation  of  the  bile  duets  (cholangitis)  which  may  eventuate  in 
a  suppurative  cholangitis.  Indeed,  the  symptoms  of  impacted  stone 
are  largely  those  of  the  cholangitis  excited  by  its  presence.  Accord- 
ing to  Osier,  three  groups  of  cases  are  recognisable,  which,  with  their 
distinctive  symptoms,  are  as  follows  : 

(1)  Complete  obstruction  with  mild  catarrhal  cholangitis  (see  IV 
(n),  page  868);  (2)  incomplete  obstruction  with  a  severer  grade  of 
catarrhal  cholangitis  (see  IV  [h),  page  868),  in  which  recovery  is 
possible;  (3)  incomplete  obstruction  with  suppurative  cholangitis 
(see  V,  page  869),  in  which  death  is  inevitable. 
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(I\')  Other  Sequelsa  and  Complications  of  Gallstones.— The  stone 
may  ulcerate,  with  the  formation  of  a  biliary  fistula,  through  the  gall 
bladder  or  common  or  cystic  ducts  into  the  stomach  (rare) ;  duode- 
num (more  common);  colon  (not  uncommon) ;  abdominal  cavity  (not 
uncommon);  bladder  (occasional);  lungs  (not  uncommon),  in  which 
case  bile  may  be  coughed  up;  or  an  external  communication  (most 
common)  may  be  established  in  the  right  hypochondriac  or  epigastric 
regions,  by  which  the  stone  escapes.    . 

Large  gallstoTies  which  enter  the  bowel,  and  are  either  discharged 
or  cause  obstruction,  have  usually  ulcerated  into  the  duodenum  or 
colon,  but  in  exceptional  cases  calculi  of  very  considerable  size  hare 
passed  through  a  greatly  dilated  common  duct. 

XI.  H3rpGi'8Bniia  of  the  Liver. — This  may  be  active  or  pas- 
sive.   The  latter  is  by  far  of  the  most  clinical  importance. 

(1)  Active  Hyperffimia. — The  rauneg  are  overeating  of  rich  food, 
alcoholism,  acute  infections  like  malaria  or  typhoid  fevt'i-s,  anienor- 
rhtua,  or  the  sudden  arrest  of  habitual  bleeding  from  hemorrhoids. 
The  nymptomn  are  vague,  consisting  of  a  feeling  of  distress  and  ful- 
ness in  the  right  hypochoudrium,  especially  after  an  overhearty 
meal,  perhaps  with  slight  tenderness  from  upward  pressure  under 
the  costal  margin. 

(II)  Passive  Congestion, — (1)  Cauxex. — This  arises  from  any  con- 
dition which  produces  an  obstruction  to  the  flow  of  blood  through 
the  right  heart,  especially  chronic  valvular  disease,  less  commonly 
pulmonary  emphysema  or  cirrhosis;  or  through  the  inferior  cava,  aa 
with  proBBure  by  intrathoracic  tumours.  The  ultimate  result  is  a 
"  nutmeg  "  liver. 

(2)  The  symptoim  are  enlargement  of  the  liver,  which  may  be 
very  considerable,  the  lower  border  exteiiding  as  low  down  as  the 
navel.  If  due  to  valvular  disease  and  the  tricuspid  valve  is  incompe- 
tent, the  whole  organ  may  pulsate.  The  swelling  may  increase  or 
diminish  more  or  less  rapidly.  There  may  be  a  feeling  of  weight  and 
discomfort,  and  the  swollen  liver  is  usually  tender.  Slight  jaundice 
is  not  uncommon,  with  clay-coloured  stools  and  bile-tinged  scanty 
urine  of  high  specific  gravity.  There  maybe  an  enlarged  spleen; 
occasionally  hfematemesis ;  and  in  advanced  cases  ascites,  followed 
perhaps  by  general  oedema.  Gastro-intestinal  disturbances  are  usu- 
ally present. 

XII.  TliroiuboBlB  of  the  Portal  Vein.— In  rare  instances 
clotting  may  occur  in  the  portal  vein  as  a  result  of  hepatic  cirrhosis 
or  syphilis ;  carcinoma  involving  the  vein ;  circumscribed  peritonitis ; 
perforation  of  the  vein  by  a  gallstone  (rare) ;  or  pressure  by  tumours. 
The  diagnosis  is  uncertain  and  seldom  made.     An  extremely  abrupt 
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onset  of  vomiting  of  blood,  intestinal  hemorrhage,  ascites,  and  swell- 
ing of  the  spleen  will  justify  a  strong  suspicion  of  portal  thrombosis, 
especially  if  one  of  the  cauaative  conditions  be  present. 

XIII.  AbBcesB  of  the  Liver.  —  Causes.  —  Hepatic  abscess  is 
single  or  multiple,  always  the  result  of  infection.  The  infective  ma- 
terial may  reach  the  liver  by  way  of  the  portal  vein  from  lesions  in 
the  portal  territory  due  variously  to  dysenteric,  typhoid,  or  gastric 
ulcers,  appendicitis,  amcebic  dysentery,  disease  of  the  rectum  or  neck 
of  the  bladder,  pelvic  abscess,  abscess  of  the  spleen,  or  phlebitis  of 
the  umbilical  vein  in  the  newborn.  These  usually  cause  a  suppura- 
tive pylephlebitis  from  which  septic  emboli  arise,  and,  entering  the 
liver,  initiate  abscesses,  usually  multiple.  The  septic  foci  may  lie 
outside  of  the  portal  area  and  the  infective  material  be  carried  to 
the  right  heart  by  way  of  the  superior  or  inferior  cava,  traverse  the 
lungs  and  left  heart,  and  enter  the  liver  by  way  of  the  hepatic  artery, 
aa  in  general  pyaemia,  suppurative  diseases  of  the  bone,  and  suppurat- 
ing wounds  of  the  scalp;  or  the  infection  may  come  from  the  heart 
itself  aa  in  ulcerative  endocarditis.  Rarely  it  enters,  against  the 
blood  stream,  by  the  hepatic  veins.  Finally,  infection  may  be  caused 
by  a  cholangitis,  due  to  gallstones  or  parasites  (distoma,  echinococ- 
CU8,  roundworms). 

In  the  great  majority  of  cases  abscess  of  the  liver  is  due  to  dysen- 
tery, next  most  frequently  to  appendicitis,  less  often  to  suppurating 
hemorrhoids,  gastric  ulcer,  or  osteomyelitis.  Except  when  of  amoe- 
bic or  dysenteric  origin  the  suppuration  is  usually  multiple. 

Symptoms. — Multiple  hepatic  abscesses  occurring  in  the  course 
of  a  general  pyiemia  may  present  no  distinctive  symptoms  except 
an  enlarged  and  tender  liver  with  slight  jaundice. 

In  genera!  the  Bymptoms  of  liver  abscess  comprise  the  following : 
Fever,  which  is  often  high  at  the  outset  (103"  to  105°),  but  may  begin 
insidiously,  soon  becoming  irregular,  intermittent,  or  hectic  in  type, 
and  interrupted  by  periods  of  normal  temperature.  Chills  may  pre- 
cede, and  sweats  often  follow,  the  exacerbations  of  the  fever.  If  the 
case  becomes  chronic,  fever  may  be  absent.  There  is  usually  hepatic 
and  right-shoulder  pain  of  a  dull  aching  elmracter,  increased  and 
dragging  when  the  patient  lies  upon  his  left  side.  There  is  jaun- 
dice, seldom  more  tlian  a  moderate  mnddy  yellowness  of  the  skin 
and  conjunctivae.  Gastric  disturbances,  often  with  alternating  diar- 
rhcen  and  constipation,  or  constipation  alone,  are  present.  Ascites 
is  rare.  If  the  abscess  is  sufficiently  large  the  pressure  upon  the 
lung  through  the  diaphragm  may  cause  pleuritic  symptoms.  There 
is  a  progressive  loss  of  flesh  and  strength. 

Upon  examination  the  liver  is  found  to  be  enlarged  and  tender, 
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and' the  enlargement,  especially  if  a  single  abscess  of  considerable 
size  exists  in  the  right  lobe  of  the  liver,  ia  upward  and  to  the  right, 
coutrary  to  the  findings  in  other  swellings  of  the  liver.  The  uppt>r 
limit  of  liver  d illness  in  such  cases  may  lie  as  high  as  the  fifth  iri- 
Btead  of  the  eightli  rib  in  the  midaxillary  line,  aud  at  the  level  of 
the  angle  of  the  scapula  iiosterioriy.  It  may  project  below  the  costal 
margin  anteriorly  as  much  as  4  inches,  but  in  multiple  abscesses  pil- 
pable  swelling  may  be  absent.  If  the  liver  is  accessible,  it  is  found  to 
be  smooth  and  tender,  and,  rarely,  fluctuation  ia  obtained.  A  fric- 
tion rub  over  tlie  hepatic  area  may  be  heard  upon  deep  inspiration  if 
the  perihcpatir  peritoneum  is  inflamed.  In  fatal  cases  the  tyj)hoid 
status  usually  develtips. 

Complications  and  SequelaB.^The  suppurative  inflammation  may 
involve  the  pleural  cavity  with  or  without  perforation  of  the  dia- 
phragm, and  invade  the  lung.  In  this  case  there  will  be  a  severe 
paro-xysmal  cough,  with  dulness,  weak  bronchial  respi ration,  and  in- 
creased fremitus  at  the  riglit  base,  with  t!ie  expectoration  of  a  char- 
acteristic reddish-brown  Hputiim,  perhaps  containing  the  Ammba 
eoli.  The  abscess  may  finally  rupture  into  a  bronchus;  or  into  the 
stomach  or  intestine,  with  the  passage  of  a  quantity  of  pus  in  the 
stools;  or  into  tlie  peritoneal  cavity  with  soqiicnt  peritonitis;  or  very 
rarely  into  the  pericardium  ;  or  point  and  discharge  externally  (after 
adhesions  have  formed)  below  the  costal  margin  or  in  the  epigastric 
region. 

Differential  Diagnosis — Tlie  cardinal  symptoms  are:  irregular 
fever  with  chills  and  sweats,  hepatic  pain,  enlargement  and  tender- 
ness of  the  liver,  and  slight  icterus.  In  doubtful  cases  aspiration  of 
the  liver  should  be  doru',  which,  if  successful,  afiforfls  a  reddish- 
brown,  gray,  or  creamy  pus  containing  liver  cells,  bile  pigment, 
Bmcebffi,  or  cocci.  Leucocytosis  is  always  present.  Except  in  trop- 
ica! clinnites,  hepatic  abiccss  is  almost  invariably  seeondarv,  and  in- 
quiry should  bo  made  for  the  causative  affections  previously  men- 
tioned.    The  following  conditions  require  to  be  differentiated  : 

(1)  InieriiiUtenf  Malarial  Ferer. — Liver  aKscess  in  temperate  or 
malarial  dimutos  is  usually  diagnosed  aa  malaria  because  of  the 
ague-like  paroxysms  attending  it;  but  the  absence  of  the  Plas- 
modium and  the  futility  of  quinine  in  arresting  the  fever  will  rule 
out  malaria.  Moreover,  there  ia  no  splenic  enlargement  in  abscess, 
and  there  is  usually  a  history  of  dysentery  or  other  cause  of  intes- 
tinal ulceration. 

(2)  Intermitttnl  Fever  of  Hepatic  Colic  or  Catarrhal  Cholangitis. 
— In  this  there  is  a  history  of  previous  attacks;  the  jaundice  is  more 
intense,  and  usually  deepens  after  each  paroxysm  of  chUl,  fever,  and 
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sweat ;  the  duration  ia  much  longer,  with  entire  absence  of  feyer 
between  the  paroxysms;  and  there  is  no  serious  impairment  of  the 
general  health. 

(3)  Typhoid  Fever. — The  diarrhcEa,  delirium,  rapid  pulse,  and 
other  symptoms  of  the  typhoid  status  which  often  attend  the  later 
stages  of  liver  abscess  maycloat^Iy  simulate  typhoid  fever,  but  chillB, 
sweats,  irregular  fever,  meteorisra,  and  bronchitis  are  less  common  ; 
rose  spots  and  a  positive  Widal  reaction  are  absent ;  and  there  is  usu- 
ally a  preceding  history  of  dysentery.  Nevertheless,  hepatic  abscess 
may  complicate  typhoid  fever. 

(4)  Suppurative  Pleurisy. — In  the  cases  where  an  empyema  ia 
due  to  and  coexists  with  hepatic  abscess,  a  correct  appreciation  of 
the  true  condition  is  impossible,  unless  the  characteristic  brownish- 
red  sputa  are  present,  or  an  examination  of  aspirated  pus  from  the 
pleural  cavity  reveals  liver  cells  and  bile  pigment,  thus  proving  the 
hepatic  origin  of  the  empyema.  The  Ammha  cnli  may  be  found  in 
the  simtum  or  pus.  A  large  right-side  empyema,  by  which  the  liver 
is  pushed  down  and  apparently  enlarged,  may  so  closely  simulate 
liver  abscess  that  a  differential  diagnosis  ia  extremely  difficult.  The 
upper  line  of  flatness  in  empyema  lies  at  a  higher  point  than  in 
abscess  and  may  change  position  with  movement ;  bulging  of  the 
affected  side  is  common  ;  the  cough  and  dyspnoea  are  more  marked ; 
there  is  a  history  of  previous  tuberculous  disease,  or  a  pneumonia  or 
serous  pleurisy;  and  the  earliest  symptoms  arc  pulmonary  rather 
than  intestinal  or  abdominal. 

Prognosis. — The  mortality  is  from  50  to  60  per  cent.  Death 
usually  occurs  in  from  0  weeks  to  '.\  months.  In  solitary  abscesaefl 
operation  may  give  favourable  results. 

.\IV.  Cirrhosis  of  the  Liver. — Causes. — Chronic  alcoholism 
(50  per  cent  of  all  cas^e.s),  .syphilis,  chronic  heart  or  lung  diseasea 
causing  passive  hepatic  congeatiou,  chronic  inflammation  of  the  liiie 
ducts  or  obstruction  by  gallstones,  and  other  but  minor  causes. 

Varieties, — Two  clinicnl  forms  are  recognised,  the  «/n/p^<j'r  (or 
alcoholic)  and  the  hypertrnphii; 

(I)  Atrophic  (Alcoholic)  Cirrhosis.— iS^fn/j^m*.— Occurs  mainly 
in  men,  about  40  years  of  age  or  over.  So  long  as  the  collateral  cir- 
culation compensates  for  the  obgtruction  caused  by  the  contracting 
connective  tissue,  to  the  portal  circulation,  the  disease  may  be  latent. 
When  passive  portal  congestion  occurs  the  early  symptoms  are  usu- 
ally those  of  a  chronic  gastric  catarrh,  anorexia,  furred  tongue,  nau- 
sea, and  vomiting.  Later,  sonietimea  early,  there  may  be  epistaxis, 
hsematemesis,  or  bleeding  from  dilated  veins  of  the  esophagus,  intes- 
tinal hemorrhage,  or  bleeding  hemorrhoids.    Ascites,  often  becoming 
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enormous,  usually  ensues,  with  sequent  great  cedema  of  the  legs  and 
genitals.  Jaundice,  if  present  at  all,  is  slight.  The  urine  is  «canty 
and  high  coloured,  of  high  specific  gravity,  loaded  with  urates,  and 
often  contains  bile  pigment.  Fever  is  uncommon,  but  may  be  pres- 
ent (100°  to  103°)  during  advanced  stages. 

The  face,  often  ruddy  at  first,  becomes  pallid,  sallow,  and  pinched. 
Tlicre  is  usually  progressive  loss  of  flesh,  and  the  emaciation  of  the 
thorax  and  upper  extremities  contrasts  strongly  with  the  distended 
abdomen  and  iBdematous  legs.  The  presence  of  the  caput  Medusae 
and  other  distended  veins  of  the  abdomen  (mammary,  epigastric) 
may  be  noted.  The  liver  is  at  first  somewhat  enlarged,  but  later 
becomes  smaller,  although — a  fact  to  be  noted — the  reduction  in 
size  may  be  slight.  Its  firm  lower  edge  may  be  felt  under  the  costal 
margin  if  the  ascites  will  permit,  and  its  surface  is  hard,  sometimes 
finely  granular.  The  spleen  is  usually  enlarged  and  palpable.  After 
tapping,  the  area  of  liver  dulness  is  found  to  be  diminished  in  its 
vertical  diameter.  In  any  stage  of  the  disease  intense  headache, 
amaurosis,  noisy  delirium,  convulsions,  stupor,  or  coma  may  develop, 
closely  simulating  and  usually  supposed  to  be  the  cerebral  symptoms 
of  ursemia,  but  due  to  a  toxic  agent  as  yet  unknown. 

The  duraiwn  of  the  disease  may  cover  many  years. 

Diagnosis. — The  cardinal  symptoms  are  a  history  of  alcoholism, 
the  presence  of  ascites,  and  the  detection  of  a  firm,  perhaps  a  small, 
liver.  The  occurrence  of  hosmatemesis  or  melsena  and  enlargement 
of  the  spleen  will  tend  to  confirm  the  diagnosis.  It  may  be  impos- 
sible to  distinguish  the  initial  enlargement  of  a  cirrhotic  liver  from 
a  fatty  liver;  and  in  rare  instances  cancer  and  cirrhosis  are  associ- 
ated, as  proved  at  autopsy.  The  syphilitic  origin  of  the  disease  may 
be  suspected  if  there  is  an  indubitable  history  or  unmistakable  signs 
of  previous  syphilis,  or  if  the  liver  is  irregular  in  shape. 

(II)  HjTpertrophic  Cirrhosis.— This  form  occurs  mainly  in  men 
under  40  years  of  age;  occasionally  in  children;  and  there  is  not 
naually  an  alcoholic  history  (Oslkr).  Its  duration  varies  from  4  to 
10  years.     The  cause  of  the  disease  is  practicully  unknown. 

Stfinpioms. — There  is  jaundice,  usually  alight.  The  liver  is  uni- 
formly increased  in  size  and  the  enlargement  is  often  visible;  ita 
edge  is  smooth,  firm,  hard,  and  may  extend  downward  to  the  level 
of  the  umbilicus,  and  its  surface  is  smooth ;  the  spleen  is  enlarged, 
hard,  and  readily  palpated.  There  are  attacks  of  pain  in  the  region 
of  the  liver,  slight  or  severe,  sometimes  accompanied  by  nausea  and 
vomiting  and  followed  by  an  increase  of  the  jaundice,  bnt  the  gall 
bladder  is  not  swollen.  The  urine  contains  bile  pigment,  but  the 
stools  remain  dark.     There  may  be  slight  fever,  and  a  marked  leuco- 


I 


I 


I 


^ 


DISEASES  OF  THE  LIVER 


879 


I 


cytosia  is  not  uneommon.  In  cliildren  the  enlargement  of  the  spleen 
may  be  very  considerable.  There  may  be  hemorrhages,  purpura,  and 
itching  or  bronzing  of  the  skin.  At  any  time  during  the  course  of 
the  disease  delirium  and  high  fever  with  a  grave  form  of  jaundice 
may  develop.  In  contradistinction  to  atrophic  cirrhosie,  asciteB  and 
dilated  abdominal  veins  do  not  occur. 

Diagnosis. —  In  amyloid  liver  jaundice  is  absent.  In  carcinoma 
of  the  liver  the  spleen  is  not  enlarged,  there  may  be  ascitea,  the 
patient  is  over  40^  and  the  liver  is  nodular  and  irregular. 

XV.  Fatty  Liver. — Two  varieties  are  recognised, /a^/^  injillra- 
tion  and  fnttij  dei/eneraiion. 

(I)  Fatty  Infiltration. — This  may  be  present  as  a  part  of  a  gen- 
eral obesity ;  or,  on  the  other  hand,  because  of  interference  with  oxi- 
dation, may  supervene  in  the  course  of  chronic  wasting  diseases  like 
pulmonary  tuberculosis,  carciuomii,  grave  au«mta,  malarial  cachexia, 
or  syphilis.  A  fatty  cirrhotic  liver  may  be  found  as  the  result  of 
chronic  alcoholism.  Aside  from  the  evidence  derived  from  physical 
examination,  the  general  symptoms  are  nut  distinctive,  being  com- 
monly  those  of  the  causative  disease  or  condition.  There  is  no 
jaundice  whatever,  although  the  stools  may  be  pale,  and  ascites  does 
not  occur.  The  liver  is  found  to  be  greatly  enlarged,  smooth,  and 
painless,  often  reaching  as  far  down  as  the  umbilicus.  The  spleen 
remains  of  normal  size. 

The  presence  of  general  obesity  suggests  but  may  interfere  with 
the  physical  detection  of  this  condition.  It  is  easily  recognised  in 
thin  .lubjects.  By  comparison  the  amyloid  liver  is  of  firmer  con- 
sistence, and  usually  associated  with  enlargement  of  the  spleen  and 
albuminuria.  The  physical  characteristics  of  the  lucaemic  liver 
resemble  those  of  the  fatty  liver,,but  a  blood  examination  will  read- 
ily make  the  discrimination. 

(II)  Fatty  Degeneration. — May  be  due  to  alcoholism,  carcinoma, 
phthisis,  chronic  dysentery,  profound  ana?mia,  acute  specific  infec- 
tions, poisoning  by  phosphorus,  arsenic,  or  chloroform,  and  forma  an 
essential  feature  of  acute  yellow  atrophy.  The  slighter  degrees  of 
fatty  degeneration  are  clinically  unrecognisable.  The  symptoms  of 
the  grave  forms  are  those  of  acute  yellow  atrophy  (page  882)  or  phos- 
phorus poisoning. 

X\'I.  Amyloid  Liver. — Occurs  most  frequently  as  a  result  of 
chronic  suppuration  in  tuberculous  disease  of  the  bones,  especially 
of  the  hip  joint  or  vertebrae;  next  most  commonly  it  is  due  to  syph- 
ili."*,  particularly  syphilitic  ulceration  of  the  rectum  and  disease  of 
the  bones.  Less  often  it  is  associated  with  rachitis,  carcinoma,  and 
infectious  fevers.     The  /ii/mptomg  are  not  distinctive.     The  liver  is 


880 


DIAGNOSIS,   DIRECT  AND   DJFFEKKNTIAL 


iiuiformly  and  greatly  enlarged,  smooth,  solid,  lirni,  and  not  tender. 
The  margin  ia  usually  rounded,  but  may  be  sharp  and  firm.  The 
spleen  also  is  enlarged  from  assocriated  amyloid  disi-use.  Jaundice 
is  absent,  the  stoola  may  be  light  coloured  but  L-uutain  bilf,  and  there 
is  no  ascites  or  other  evidence  of  portal  obstruction.  As  an  amyloid 
kidney  usually  coe.xists,  the  urine  often  contains  scrum  albumin,  and 
also  serum  globulin,  with  abundaiit  easts. 

The  diiigtwsiti,  except  in  the  rare  instances  when  the  amyloid 
liver  is  not  enlarged,  is  readily  made.  The  cardinal  symptoms  com- 
prise a  great  and  steady  enlargement  of  the  organ,  in  conjunction 
with  chronic  suppuration,  syphilis,  or  chronic  phthisis. 

XVII.  Carcinoma  of  the  Xiiver. — This  occurs  most  commonly 
in  men,  seldom  under  40  years  of  age,  vt-ry  rarely  in  cliildren.  It  is 
next  in  frequency  to  carcinoma  of  the  stoniacli  and  uterus;  usually 
secondary,  mainly  to  primary  disease  in  the  ]>ortal  territor)',  especial- 
ly of  the  stomach  and  rectum,  or  to  mammary  carcinoma.  Carci- 
noma of  the  gall  bladder  lias  aln-ady  been  described  (page  871). 

(a)  iStiiwptonis. — The  disease  may  be  latent  except  for  an  indefi- 
nite ill  health.  Progressive  emaciation  and  loss  of  strength  may  be 
the  earliest  symptoms.  There  are  usually  anorexia,  nausea,  and 
vomiting.  Jaundice,  ordinarily  slight,  sometimes  intense,  is  present 
in  50  per  cent  of  cases.  Dull  pain  or  uneasiness  in  the  right  hypo- 
choadrium  or  shoulder  is  usually  present,  but  may  bo  lacking.  As- 
cites ia  not  common,  occurring  in  but  a  .small  proportion  of  cases. 
The  spleen  is  seldom  eidurged.  Fever,  usually  moderate  (100°  to 
102"),  is  not  infrequent  during  the  later  stages;  rarely  chills  and 
high  intermittent  fever  may  occur.  A  marked  cachexia  with  ana?niic 
tedema  of  the  feet  and  legs  almost  invariiibly  appears  toward  the 
end  of  the  disease ;  and  at  the  same  period  toxic  symptoms,  head- 
ache, delirium,  stupor  or  conui,  may  su])crvene. 

Phi/gkul  examination  shows  enlargement  of  the  superficial  veins 
and  distention  of  the  upper  portion  of  the  abdomen.     If  the  emaciap 
tion  is  marked,  the  nodular  character  of  the  enlarged  liver  may  be 
evident  by  inspection.     The  organ  is  found  to  be  greatly  increased 
in  size,  its  margin  lying  perhaps  below  the  navel,  and  moving  with 
respiration.     Usually  the  liver  ie  hard,  irregular,  and  nodalated,  encb 
nodule  sometimes  presenting  a  characteristic  depression  or  : 
tion  in  its  centre.     When  the  growth  is  mainly  in  the  let: 
latter  may  resemble  a  distinct  epigastric  tumour.     In  rare  ' 
liver  ia  uniformly  enlarged  and  smooth,  lacking  nodulatii" 
dunitiiiii  of  the  disease  is  from  3  to  15  months,  rarely  2  year: 

(b)  DiffereiitinI  fHagnnsis. — The  cardinal  symptom  of  hcpu- 
cinoma  is   the  enlarged  nodular  liver  with  c         'i» 
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present  carcinoma  of  other  organa  (stomach,  intestine,  rectum,  mam- 
mary glainl),  with  jaundice  and  perliapa  aBcitee,  confirm  the  diagno- 
eis.     Age  and  heredity  are  suggestive. 

(1)  If  the  liver  is  diffusely  carcinomatous  and  the  enlargement  ts 
Bmooth  and  uniform,  a  variety  somettniea  encountered,  it  may  require 
differentiation  from  amyloid  or  fatty  liver.  Tlie  presence  of  jaun- 
dice, the  rapid  increase  in  the  size  of  the  organ,  and  the  develop- 
ment of  a  marked  cactiexia  will  pronounce  for  malignant  disease. 

{2}  The  large  nodulated  hydatid  liver  may  resemble  thiit  of  car- 
cinoma, but  in  the  former  the  duration  of  the  disease  is  much  longer, 
the  wasting  and  anseraia  are  much  less  marked,  the  nodules  arc 
softer,  jaundice  is  more  common,  aspiration  may  enable  the  finding 
of  booklets,  and  finally  it  is  of  rare  occurrence. 

(3)  The  large  sy^Ailitic  amyloid  liver  containing  irregular  or 
rounded  projecting  gummata  may  be  difficult  to  separate,  as  the 
jaundice  may  be  marked  and  the  organ  greatly  enlarged.  But  the 
history  or  evidences  of  syphilis,  the  longer  duration  of  the  disease, 
and  tlie  slighter  degree  of  impairment  of  the  general  health  will 
negative  malignant  disease. 

(4)  Hypertrophic  cirrhosis  in  the  early  stages  can  not  always  be 
distinguislied  from  carcinoma.  Reliance  must  bo  placed  upon  smooth 
and  painless  enlargement  of  the  liver,  the  presence  of  an  enlarged 
spleen,  and  the  non-a]ipearanee  of  the  cancerous  cachexia. 

(5)  Whether  the  malignant  disease  of  the  liver  is  sarcoma  rather 
than  carcinoma,  as  sometimes  happens,  can  not  be  decided  unlcsB 
there  is  a  primary  sarcoma  elsewhere.  The  primary  growth  is  usu- 
ally a  melano-sarcoma  of  the  eye,  lymph  glands,  or  skin,  and  if  sec- 
ondary deposits  occur  in  the  liver  there  may  be  melanuria,  which, 
with  the  presence  of  the  original  tumour  and  the  verj*  rapid  increase 
in  the  size  of  the  liver,  may  enable  a  diagnosis. 

It  is  hardly  possible  to  determine  positively  whether  carcinoma 
of  the  liver  is  primary  or,  as  usual,  secondary,  unless  tlie  primary 
growth  can  be  discovered. 

XVIII.  Perihepatitis. — Reference  is  here  made  to  a  chronic 
inflammation,  witli  great  thickening  (capsulitis)  of  the  fibrous  en- 
velope ((tiisvnn*?  ciipsnle)  of  the  liver.  Acute  inflammation  of  the 
peritoneal  ''  the  liver,  including   subphrenic  abscess,  is 

descriV '  ■'  '  *'ir>  peritoneum  (q.  v.). 

Clii  iiin  cirrhosis)  is  divided  (Osleb)  into 

two  ^M  "cnrring  ascites  and  evidences  of 

interiit  iH-v.  and  which  can  not  be  dis- 

tingm  'le  liver;  the  other  forming  a 

part  of  a  widt>^|  1 1  iplo  serositis)  which  includes 
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also  may  swell  moderately.  Jaundice  appears  in  about  one  half  of 
the  cases,  usually  within  24  hours  after  the  beginning  of  the  attack 
and  while  the  stone  is  passing  through  the  common  duct.  Ordi- 
narily it  is  slight  and  of  brief  duration,  but  may  be  either  absent  or 
intense,  depending  respectively  on  the  freedom  of  the  passage  or  the 
degree  of  temporary  impaction  of  the  stone.  The  urine  may  contain 
bile  pigment  and  albumin.  Palpitation,  praecordial  oppression,  and 
an  acute  mitral  murmur  have  been  noted. 

The  duration  of  the  attack  is  Tariablej  lasting  from  a  few  hours 
to  a  week,  or  even  longer,  with  remissions  and  exacerbations,  until 
the  stone  is  finally  expelled.  Possible  but  rare  accidents  are  con- 
vulsions, fatal  syncope,  and  rupture  of  the  duct  followed  by  a  lethal 
peritonitis. 

{b)  Differential  Diagnosis. — K  colic  of  the  type  just  described, 
and  jaundice,  even  if  but  a  trace,  are  present,  the  diagnosis  is  prac- 
tically certain.  A  history  of  previous  attacks  is  very  suggestive.  If 
the  character  and  location  of  the  pain  are  not  distinctive  and  icterus 
is  absent,  a  positive  diagnosis  may  be  extremely  difficult.  It  is  of 
great  diagnostic  importance  to  examine  the  stools  for  several  days 
after  the  attack,  in  order,  by  finding  the  stone,  to  confirm  beyond 
doubt  the  nature  of  the  attack.  The  stool  is  placed  in  a  fine-meshed 
sieve  and  water  allowed  to  run  through  until  the  soluble  portions 
have  been  washed  away.  It  is  to  be  discriminated  from  the  follow- 
ing diseases : 

(1)  Acute  Non-calculous  Cholecystitis.— The  symptoms  of  this 
disease  (page  870)  are  so  similar  to  those  of  hepatic  colic  that  in  cer- 
tain cases  they  can  not  be  differentiated  except  by  operation  which 
discloses  the  absence  of  calculi. 

(2)  Renal  Colic. — Compared  with  gallstone  colic  the  pain  of 
right-side  renal  colic  is  in  the  lower  abdomen,  starting  in  the  lateral 
or  posterior  lumbar  region  and  radiating  downward  into  the  groin, 
inner  aspect  of  thigh,  and  the  testicle.  Frequent  and  painful  urina- 
tion may  be  present,  and  the  urine  contains  red  blood  cells.  The 
calculus  may  be  voided  by  way  of  the  urethra. 

(3)  Gastralgia. — In  this  the  pain  begins  near  the  middle  line 
in  the  epigastrium,  there  is  rarely  chill  or  fever,  jaundice  is  absent, 
and  no  calculus  is  found  in  the  stools.  The  patient  is  usually 
neurotic. 

(4)  Enteralgia. — The  pain  is  in  mid-abdomen,  is  relieved  by  firm 
pressure  and  the  passage  of  flatus,  and  a  history  of  dietetic  errors  is 
usually  obtained. 

(5)  Nervous  Hepatic  Colic. — In  nervous  women  there  may  be 
a  pseudo-biliary  colic  precipitated  or  aggravated  by  fatigue  and 
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(I)  Hemorrhagio  Pancreatitis.— Occara  mainly  in  adult  males.  Pre- 
dieposing  causes  are  injury,  alcoholism,  gallstones  in  the  diverticulum 
of  Vater,  severe  chronic  gastro-duodenitis,  and  chronic  merrurialism. 

(a)  Sympfoms, — The  onset  is  sudden,  with  deep-seated  violent, 
paroxysmal  pain  in  the  upper  abdomen,  followed  by  persistent  vomit- 
ing, constipation,  and  abdominal  distention,  perhaps  limited  to  the 
epigastrium.  The  temperature  may  be  subnormal  at  first,  later  there 
is  moderate  fever,  perhaps  beginning  with  a  chill.  Deep  pressure  over 
the  upper  abdomen  may  reveal  circumscribed  resistance,  and  there 
is  well-marked  tendernesa  between  the  enaiform  and  umbilicus. 
Tender  points  (fat  necrosis)  may  be  found  scattered  over  the  abdomi- 
nal wall.  Delirium,  dyspnoea,  cyanosis,  hiccough,  fatty  diarrhoea,  and 
albuminuria  may  be  present.  The  fat-spitting  ferment  may  be  found 
in  the  urine.  Collapse  rapidly  supervenes,  and  death  occurs  from 
the  2d  to  the  4th  day  of  the  disease. 

(ft)  Differential  Diagnosis. — The  cardinal  symptoms  (Fite)  com- 
prise a  sudden,  violent,  deep-seated  pain  in  the  epigastrinm,  followed 
by  vomiting  and  collapse,  and  in  24  hours  by  a  circumscribed  epigas- 
tric swelling,  tympanitic  or  resistant,  with  slight  fever,  constipation, 
tenderness  over  the  course  of  the  pancreas,  and  tender  spots  in  the 
abdomen.  Few  correct  diagnoses  are  made  intra  viiam.  Commonly 
the  disease  is  mistaken  for  acute  intestinal  obstruction,  or  a 
perforation-peritonitis.  Symptoms  pointing  to  obstruction  are  gen- 
eral abdominal  distention,  visible  peristalsis  of  the  intestinal  coils, 
obstipation,  and  fsecal  vomiting,  although  obstruction  manifesting 
itself  by  local  signs  in  the  epigastrium  is  not  common.  Ulcer  of  the 
stomach  or  duodenum  occurs  usually  in  younger  persons,  with  a 
history  of  antemia,  pain  after  eating,  and  hsematemesis  or  melaena. 
In  gallstone  colic  there  is  seldom  severe  collapse  or  prostration,  the 
pain  is  in  the  right  hypochondrium,  and  jaundice  is  often  present; 
but  gallstones  and  pancreatitis  may  coexist.  A  ruptured  phlegmonous 
cholecystitis  will  present  a  history  of  a  previous  tumefaction  beneath 
the  9th  right  costal  cartilage.  In  fulminating  appendicitis,  while  the 
pain  often  begins  in  the  epigastrium,  the  physical  signs  are  in  the 
right  iliac  fossa.     The  proffjimig  is  always  bad, 

{II)  Suppurative  Pancreatitis. — Occurs  mainly  in  men.  The  dis- 
ease may  set  in  acutely  with  severe  epigastric  pain,  hiccough,  vomit- 
ing, chills  and  irregular  fever,  tympanites,  constipation,  slight  jaun- 
dice, and  splenic  swelling,  ending  fatally  within  a  week ;  or  it  may 
continue  for  3  or  4  weeks  with  irregular  chills  and  fever,  and  steady 
loss  of  flesh  and  strength,  finally  ending  in  death  ;  or  it  may  become 
chronic,  lasting  several  months  or  a  year,  with  progressive  weakness 
and  emaciation,  and  either  continuous  moderate  fever  or  occasional 
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attacks  of  piiin  and  vomiting,  followed  by  fever  and  delirium.  Th 
may  be  fatty  diarrlitna,  jaundice,  and  glycosuria.  The  abscess  may 
perforate  into  tlie  peritonea!  cavity,  stonvarh,  or  duodenum,  or  cause 
portal  tlirombosis.  The  diagnuKiit  of  pancreatic  abscess  can  not  be 
made  unless  it  forms  a  palpable,  deep-seated  mass  in  the  epigastrium, 
the  iiresence  of  wiiich,  in  association  with  the  symptoms  described, 
may,  in  rare  instances,  suggest  the  diagnosis. 

(Ill)  Gangrenous  Pancreatitis.— This  is  usually  a  sequel  of  hem- 
orrhage (see  II,  following),  or  of  (I)  and  (11)  just  described,  the 
pancreas  becoming  necrotic.  The  symptoms  are  the  same  as  those 
of  hemorrhagic  pancreatitis,  except  that  chills  and  fever  are  usual, 
jaundice  may  occur,  and  tlie  dunttion  is  from  10  days  to  3  weeks. 
Death  is  the  ordinary  termination,  although  the  uccrotic  pancreas  ha« 
been  disclrarged  by  way  of  the  rectum  with  sitbsefjueut  recovery. 

II.  Hemorrhage  into  the  Pancreas,— Occurs  mainly  in 
adults  over  40  years  of  age.  The  xipnptnms  comprise  a  sudden  onset, 
during  perfect  health,  of  severe,  sharp,  or  colicky  pain  in  the  upper 
abdtmien,  accompanied  by  nausea  and  obstinate  vomiting.  The  pa- 
tient rapidly  becomes  dejiressed,  restless,  and  anxious,  with  a  cold, 
sweating  skin.  The  pulse  is  small  and  rapid,  hecoming  later  running 
and  imperceptible,  The  temperature  is  normal  or  subnormal,  the 
abdomen  becomes  distended  and  tender,  especially  over  its  upper  por- 
tion.    Collapse,  syncope,  and  deiith  follow  within  24  hours. 

III.  Chronic  Pancreatitis. — The  organ  becomes  hard,  and 
often  contracted,  as  a  result  of  interstitial  fibrous  overgrowth.  The 
most  frequent  cause  is  an  extension  into  the  pancreatic  duct  of  a 
chronic  gastro-<luodeniti8  or  catarrh  of  the  bile  jmssages ;  nest  most 
frequently  it  is  a  result  of  alcoholism  and  syphilis.  It  is  often  asso- 
ciated with  diabetes. 

The  aijmiittrmn  are  not  distinctive.  There  may  be  evidences  of 
chronic  catarrhal  gastritis  witli  o'^easional  attacks  of  deep-seated  pain 
in  the  epigastric  region,  faintnes-s,  anxiety,  and  moderate  fever. 
Janndice,  due  to  pressure  upon  the  common  bile  duct  by  the  fibroid 
changes  in  the  head  of  the  pancreas,  may  be  present,  so  also  fatty 
diarrha?a,  and  fat  and  sugar  in  ttie  urine.  A  sense  of  resistance  over 
the  epigastrium  has  been  observed.  Nevertheless  an  ante-mortem 
diagnosis  is  rareiy,  if  ever,  possible  without  exploratory  operation. 

IV.  Carcinoma  of  the  Pancreas. — This  occurs  principally  in 
men  over  40  years  of  age;  is  usually  primary;  and  most  commonly 
involves  the  head  of  the  organ.     It  is  not  a  frequent  disease. 

Symptoms. — The  symptoms  are  not  <iistinctive.  There  is  continu- 
ous dull,  occasionally  paroxysmal  and  radiating,  pain  in  the  epigas- 
trium.    Nausea,  vomiting,  and  dyspeptic  symptoms  are  common. 
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From  pressure  by  the  enlarged  head  of  the  piinoreas  upon  the  end  of 
the  fommon  duct  intense  und  permani-nt  jaunilicc  may  arise,  with 
swelling  of  the  liver  and  gall  bladder;  upon  the  portal  vein,  ascites  ; 
upon  the  thoracic  duct,  chylous  ascites;  upon  the  pylorus,  gastrec- 
taaia ;  upon  the  inferior  cava,  oedema  of  the  lower  half  of  the  body ; 
upon  the  left  ureter,  hydroneplirosis.  The  stool.s  are  clay  coloureil, 
and  fatty  diarrhoea  and  diabetes  may  be  present  but  are  not  common. 
There  is  very  rapid  emaciation  and  cachexia.  In  about  one  third  of 
the  cases  a  deep-aeated  epigastric  tumour  can  be  felt,  which  lying,  as 
it  does,  directly  upon  the  aorta,  may  present  a  distinctly  transmitted 
pulsation,  perhaps  a  bruit.  The  proffiumn  h  almost  invariably  unfa- 
vourable, but  cases  have  recovered  after  operation. 

Diagnosis. — This  is  difficult  and  not  often  made.  The  significant 
symptoms  are  epigastric  pain,  rapid  emaciation,  the  late  onset  of 
intense  and  permanent  jaundice  with  dilatation  of  the  gal!  bladder, 
and  the  presence  of  a  deep-seated,  immovable,  and  liar«l  epigastric 
tumour.     It  requires  to  be  separated  from  the  following : 

(1)  (.'iircinmna  nf  the  Pylorus. — Compared  to  carcinoma  of  the 
pancreas,  a  pyloric  growth  is  readily  movable ;  the  atoiuacli  is  usually 
dilated;  there  may  be  coffee-ground  vomitus  and  mehemi;  jaundice, 
ascites,  glycosuria,  and  fatty  diarrhrea  are  generally  absent;  IICl  is 
absent,  lactic;  acid  present,  in  the  stomach  contents;  and,  finally,  the 
duration  is  much  longer  than  that  of  carcinoma  of  the  pancreas. 

(2)  Carcinomu  nf  the  'rransverse  Colon. — In  this  the  tumour  is 
not  BO  deep-seated,  it  is  movable,  evidences  of  intestinal  obstruction 
are  generally  pres^ent,  and  there  is  no  jaumlice. 

(3)  Atieurj»m  of  the  Abdominal  Aortn. — Tlie  historj',  the  expan- 
sile pulsation,  and  the  absence  of  cachexia,  will  vouch  for  aueiirism 
rather  tluiii  can-inoma. 

\'.  Pancreatic  Cysts.  — («)  Causes. — These  cysts  are  usually 
either  traumatic,  inflammatory,  or  retention  cysts;  the  latter  due  to 
plugging  of  the  duct  of  Wirwung  by  calculi,  or  occlusion  of  the  smaller 
ducts  by  the  contraction  of  a  chronic  interstitial  pancreatitis. 

{h)  Stjmptnins. — In  the  traumatic  cases  the  onset  may  he  sudden, 
with  pain,  vomiting,  and  peritonitic  symptoms;  in  inflammatory 
cases  eitficr  gradual  after  dyspeptic  attacks  with  colicky  pain  sug- 
gestive of  giillstoncs,  or  more  rapid  with  symptoms  of  inteptiuul 
obstruction.  The  more  chronic  retention  cysts  may  give  rise  to  no 
eymptom  until  they  attain  a  very  considerable  size. 

Frequently  there  sire  attacks  of  colicky  paiji,  sometimes  referred 
to  the  loft  Jiypoehoiidrium  and  left  shoalder,  with  nausea,  vomiting, 
and  steady  enlargement  of  the  abdomen.  Fatty  diarrhoea  and  saliva- 
tion are  rare,  glycosuria  and  "  "'•equent,  and  from 
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and'  the  enlargement,  especially  if  a  single  ubscess  of  considerable 
size  exists  in  the  right  lobe  of  the  liyer,  is  upward  and  to  the  right, 
contrary  to  the  findings  in  other  swellings  of  the  liver.  The  upper 
limit  of  liver  diilness  in  such  cases  may  lie  as  high  as  the  fifth  in- 
stead of  the  eighth  rib  in  the  midaxlllary  line,  and  at  the  level  of 
the  angle  of  the  scapula  posteriorly.  It  may  project  below  the  costal 
margin  anteriorly  as  much  as  4  inches,  but  in  multiple  abscesses  pal- 
pable Hwelling  may  be  absent.  If  the  liver  is  accessible,  it  is  found  to 
be  smooth  and  tender,  and,  rarely,  fluctuation  is  obtained.  A  fric- 
tion rub  over  the  hepatic  area  may  be  heard  upon  deep  inspiration  if 
the  perihepatic  peritoneum  is  inflamed.  In  fatal  cases  the  typhoid 
status  usually  develops. 

Complications  and  Sequelae. — The  suppurative  inflammation  may 
involve  the  pleural  cavity  with  or  without  perforation  of  the  dia- 
phragtn,  and  invade  the  lung.  In  tliis  case  tliere  will  be  a  severe 
paroxysmal  cough,  with  dulnesa,  weak  bronchial  respiration,  and  in- 
creased fremitus  at  the  right  baae,  with  the  expectoration  of  a  char- 
acteristic reddish-browti  sputum,  perhaps  containing  the  Amoeba 
cult.  The  abscess  may  finally  rupture  into  a  bronchus;  or  into  the 
stomach  or  intestine,  witli  the  passage  of  a  (juantity  of  pus  in  the 
stools;  or  into  the  peritoneal  cavity  with  sequent  peritonitis;  or  very 
rarely  into  the  pericardium  ;  or  point  and  discharge  externally  (after 
adhesions  have  fonucdj  below  the  costal  margin  or  in  the  epigastric 
region. 

Differential  Diagnosis  — The  cardinal  symptoms  are :  irregular 
fever  with  chills  and  sweats,  hepatic  pain,  enlargement  and  tender- 
ness of  the  liver,  and  slight  icterus.  In  doubtful  cases  aspiration  of 
the  liver  should  be  done,  whiclv,  if  succesaful,  aflFords  a  reddish- 
brown,  gray,  or  creamy  pus  containing  liver  cells,  bile  pigment, 
ammbflB,  or  cocci.  Leucocytosis  is  always  present.  Except  in  trop- 
ical clinuites,  hepatic  abscess  is  almo.'^t  invariably  secondary,  and  in- 
quiry should  bo  made  for  the  causative  affections  previously  raeu- 
tioncd.     The  following  conditions  require  to  be  differentiated  : 

(1)  Jnfermitlent  Mnhirinl  Fever. — Liver  abscess  in  temperate  or 
malarial  clinuites  is  usually  diagnosed  as  malaria  because  of  the 
ague-like  paroxysms  attending  it;  but  the  absence  of  the  Plas- 
modium and  the  futility  of  quinine  in  arresting  the  fever  will  rule 
out  malaria.  Moreover,  there  is  no  splenic  enlargement  in  abscess, 
and  there  is  usually  a  history  of  dysentery  or  other  cause  of  intes- 
tinal ulceration. 

(2)  Inffirmittent  Fever  of  Hepatic  Colic  or  Catarrhal  Cholangitif. 
— In  this  tliere  is  a  history  of  previous  attacks;  the  jaundice  is  more 
intense,  and  usually  deepens  after  each  paroxysm  of  chill,  fever,  and 
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sweat ;  the  duration  is  much  longer,  with  entirt-  absence  of  fever 
between  the  paroxysms;  and  there  is  no  serious  impairment  of  the 
general  health. 

(3)  Typhuid  Fever. — The  diarrha'a,  delirium,  rapid  pulse,  and 
otlier  symptoms  of  the  typhoid  status  which  often  attend  the  later 
stages  of  liver  abgcesa  may  closely  aimuJate  typhoid  fever,  but  chills, 
sweats,  irregular  fever,  nieteorism,  and  bronchitis  are  less  common  ; 
rose  spots  and  a  positive  Widal  reaction  are  absent ;  and  there  is  usu- 
ally a  preceding  history  of  dysentery.  NeverthelesB,  hepatic  abscess 
may  complicate  typhoid  fever. 

(4)  Suppurative  Pleurisy.— la  the  cases  where  an  empyema  is 
due  to  and  coexists  with  hepatic  abscess,  a  correct  appreciation  of 
the  true  con<Htion  is  impossible,  unless  the  characteristic  brownish- 
rod  sputa  are  present,  or  an  examination  of  aspirated  pus  from  the 
pleural  cavity  reveals  liver  cells  and  bile  pigment,  thus  proving  the 
liepatic  origin  of  the  empyema.  The  Ammba  cuU  may  be  found  in 
the  sputum  or  pus.  A  large  right-side  empyema,  by  which  the  liver 
ia  puslied  down  and  apparently  enlarged,  may  so  closely  simulate 
liver  abscess  that  a  ditlerential  diagnosis  is  extremely  difficult.  The 
upper  line  of  flatness  iu  empyema  lies  at  a  higher  point  than  in 
abscess  and  may  change  position  with  movement;  bulging  of  the 
affected  side  is  common  ;  the  cough  and  dyspnoea  are  more  nuirked ; 
there  is  a  history  of  previous  tuberculous  disease,  or  a  pneumonia  or 
serous  pleurisy;  and  tlie  earliest  symptoms  are  pulmonary  rather 
than  intestinal  or  abdominal. 

Prognosis.— The  mortality  is  from  50  to  60  per  cent.  Death 
usually  occurs  in  from  G  weeks  to  'A  months.  In  solitary  abscesses 
operation  may  give  favourable  results. 

XIV.  CirrhosiB  of  the  Liver. — Catses. — Chronic  alcoholism 
f50  per  cent  of  all  cases),  syphilis,  chronic  heart  or  lung  diseases 
causing  passive  hepatic  congestion,  chronic  infiamnnition  of  the  bile 
ducts  or  obstruction  by  gallstones,  and  other  but  minor  causes. 

Varikties. — Two  clinical  forms  are  recognised,  the  o/ro/zAiV  (or 
alcoholic)  ami  the  h>jperlrnphic. 

(I)  Atrophic  (Alcoholic)  Cirrho8ia.  —  >yn/>/o/«s.— Occurs  mainly 
in  men,  about  40  years  of  age  or  over.  So  long  as  the  collateral  cir- 
culation compensates  for  the  obstruction  caused  by  the  contracting 
connective  tisane,  to  the  portal  circulation,  the  disease  may  be  latent. 
When  passive  portal  congestion  occurs  the  early  symptoms  are  usu- 
ally tho.se  of  a  chronic  ga.stric  catarrh,  anorexia,  furred  tongue,  nau- 
sea, and  vomiting.  Later,  sometimes  early,  there  may  be  epistaxis, 
hsematemesis,  or  bleeding  from  dilated  veins  of  the  esophagus,  intes- 
tinal hemorrhage,  or  bleeding  hemorrhoids.  Ascites,  often  hocoming 
54 
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enormous,  usually  ensues,  with  sequent  great  oedenia  of  the  legs  and 
genitals.     Jaundice,  if  present  at  all,  is  slight.     The  urine  is  scanty 
and  high  coloured,  of  high  specific  gravity,  loaded  with  urates,  and. 
often  contains  bile  pigment.     Fever  is  uncomraou,  but  may  be  pre»>] 
ent  (100"  to  102")  during  advanced  stages. 

The  face,  often  ruddy  at  first,  becomes  pallid,  sallow,  and  pinched.  I 
There  is  usually  progressive  loss  of  flesh,  and  the  emaciation  of  the 
thorax  and  upper  extremities  contrasts  strongly  with  the  dbtended 
abdomen  and  oedematous  legs.  The  presence  of  the  caput  Medusas 
and  other  distended  veins  of  the  abdomen  (mammary,  epigastric) 
may  be  noted.  The  liver  is  at  first  somewhat  enlarged,  but  later 
becomes  smaller,  although— a  fact  to  be  noted — the  reduction  in 
size  may  be  slight.  Its  firm  lower  edge  may  be  felt  under  the  costal 
margin  if  the  ascites  will  permit,  and  its  surface  is  hard,  sometimes  i 
finely  granular.  The  spleen  is  usually  enlarged  and  palpable.  After 
tapping,  the  area  of  liver  dulness  is  found  to  be  diminished  in  its 
vertical  diameter.  In  any  stage  of  the  disease  intense  headache, 
amaurosis,  noisy  delirium,  convulsions,  stupor,  or  coma  may  develop, 
closely  simulating  and  usually  supposed  to  be  the  cerebral  symptoms 
of  arsemia,  but  due  to  a  toxic  agent  as  yet  unknown. 

The  duratwn  of  the  disease  may  cover  many  years. 

Diagnosis. — The  cardinal  symptoms  are  a  history  of  alcoholism, 
the  presence  of  ascites,  and  the  detection  of  a  firm,  perhaps  a  small, 
liver.  The  occurrence  of  haematemesis  or  melajna  and  enlargement 
of  the  spleen  will  tend  to  confirm  the  diagnosis.  It  may  be  impos-i 
Bible  to  distinguish  the  initial  enlargement  of  a  cirrhotic  liver  from 
a  fatty  liver ;  and  in  rare  instances  cancer  and  cirrhosis  are  assoei- 
ate«l,  as  proved  at  autopsy.  The  syphilitic  origin  of  the  disease  may 
be  suspected  if  there  is  an  indubitable  history  or  unmistakable  signs 
of  previous  syphilis,  or  if  the  liver  is  irregular  in  shape. 

(II)  Hypertrophic  Cirrhosis.— This  form  occurs  mainly  in  men 
under  40  years  of  age;  occasionally  in  children;  and  there  is  not 
usually  an  alcoholic  history  (Oslkr).  Its  duration  varies  from  4  to 
10  years.     The  cause  of  the  disease  is  practically  unknown. 

Symptoms. — There  is  jaundice,  usually  alight.  The  liver  is  uni- 
formly increased  in  size  and  the  enlargement  is  often  visible;  its 
edge  is  smooth,  firm,  hard,  and  may  extend  downward  to  the  level 
of  the  umbilicus,  and  its  surface  ia  smooth ;  the  spleen  is  enlarged, 
hard,  and  readily  palpated.  There  are  attacks  of  pain  in  the  region 
of  the  liver,  slight  or  severe,  sometimes  accompanied  by  nausea  and 
vomiting  and  followed  by  an  increase  of  the  jaundice,  but  the  gall 
bladder  ia  not  swollen.  The  urine  contains  bile  pigment,  but  the 
stools  remain  dark.     There  may  be  slight  fever,  and  a  marked  leuco- 
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cytosis  is  not  uncommon.  In  children  the  enlargement  of  the  spleen 
may  be  very  consitlerable.  There  may  be  hemorrhages,  purpura,  and 
itching  or  bronzing  of  the  skin.  At  any  time  during  the  course  of 
the  disease  delirium  and  high  fever  with  a  grave  form  of  jaundice 
may  develop.  In  contradistinction  to  atrophic  cirrhosis,  ascites  and 
dilated  abdominal  veins  do  not  occur. 

Diagnosis. — In  amyloid  liver  jaundice  ia  absent.  In  carcinoma 
of  the  liver  the  spleen  is  not  enlarged,  there  may  be  ascites,  the 
patient  is  over  4f),  and  the  liver  is  nodular  and  irregular. 

XV.  Fatty  Liver. — Two  varietiea  are  recognised, /fl//_y  inJiUra- 
tion  and  fttlty  degeneration. 

(I)  Fatty  LaflltratiOB. — This  may  be  present  as  a  part  of  a  gen- 
eral obesity ;  or,  on  the  other  hand,  because  of  interference  with  oxi- 
dation, may  supervene  in  the  course  of  chronic  wasting  diseases  like 
pulmonary  tuberculosis,  careinonui,  grave  anffiniia,  malarial  cachexia, 
or  syphilis.  A  fatty  cirrhotic  liver  may  be  found  as  the  result  of 
chronic  alcoholism.  Aside  from  the  evidence  derived  from  physical 
examination,  the  general  symptoms  are  not  distinctive,  being  com- 
monly those  of  the  causative  disease  or  condition.  There  ia  no 
jiiundicp  whatever,  although  the  stools  may  be  pale,  and  ascites  does 
not  occur.  The  liver  is  found  to  be  greatly  enlarged,  smooth,  and 
painless,  often  reaching  as  far  down  as  the  umbilicus.  The  spleen 
remains  of  normal  size. 

The  presence  of  general  obesity  suggests  but  may  interfere  with 
the  physical  detection  of  this  condition.  It  is  easily  recognised  in 
thin  subjects.  By  comparison  the  amyloid  liver  is  of  firmer  con- 
sistence, and  usually  aeisociated  with  enlargement  of  the  spleen  and 
albuminuria.  The  physical  characteristics  of  the  lucsemic  liver 
resemble  those  of  the  fatty  liver,,but  a  btood  examination  will  read- 
ily make  the  discrimination. 

(II)  Fatty  DegeBeratioB. — May  be  due  to  alcoholism,  carcinoma, 
phthisis,  chronic  dysentery,  profound  ana?mia,  acute  specific  infec- 
tions, poisoning  by  phosphorus,  arsenic,  or  chloroform,  and  forms  an 
essential  feature  of  acute  yellow  atrophy.  The  slighter  degrees  of 
fatty  degeneration  are  clinically  unrecognisable.  The  symptoms  of 
the  grave  forms  are  those  of  acute  yellow  atrophy  (page  882)  or  phos- 
phorus poisoning. 

XVI,  Amyloid  Liver. — Occurs  most  frequently  fts  a  result  of 
chronic  suppuration  in  tuberculous  disease  of  the  bonea,  especially 
of  the  hip  joint  or  vertebrse;  next  moat  commonly  it  is  due  to  syph- 
ilis, particularly  syphilitic  ulceration  of  the  rectum  and  disease  of 
the  bones.  Less  often  it  is  associated  with  rachitis,  carcinoma,  and 
infectious  fevers.     The  srjmpfonin  are  not  distinctive.     The  liver  is 
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uniformly  and  greatly  enlarged,  smooth,  solid,  lirni,  and  not  tender. 
The  margin  is  usually  rounded,  but  may  be  shiiip  and  firm.  The 
spleen  also  is  enlarged  from  associated  amyloid  disease.  Jaundice 
is  absent,  the  Btoola  may  be  light  coloured  but  contain  bile,  and  there 
IB  no  ascites  or  other  evidence  of  portal  obstruction.  As  an  amyloid 
kidney  uauully  coexists,  the  urine  often  contains  serum  albumin,  and 
also  Herum  globulin,  with  abundant  casta. 

The  diagnoKts,  except  in  the  rare  instances  when  the  amyloid 
liver  is  not  enlarged,  is  readily  made.  The  cardinal  symptoms  com- 
prise a  great  and  steady  enlargement  of  the  organ,  in  conjunction 
with  chronic  suppuration,  syphilis,  or  chronic  phthisis. 

XVII.  Carcinoina  of  tlie  Liver.— This  occurs  most  commonly 
in  men,  seldom  undrr  40  years  of  age,  very  rarely  in  children.  It  is 
next  in  frequency  to  carcinoma  of  the  stomach  and  uterus;  usually 
secondary,  mainly  to  primary  disease  in  the  [tortal  territory,  especial- 
ly of  the  stomach  and  rectum,  or  to  mumniary  carcinoma.  Carci- 
noma of  the  gall  bladder  has  alrcaily  been  described  (page  871). 

(«)  Si/mptunis. — The  disease  may  bo  latent  except  for  an  indefi- 
nite ill  health.  Progressive  emaciation  and  loss  of  strength  may  be 
the  earliest  symptoms.  There  are  usually  anorexia,  nausea,  and 
vomiting.  Jaundice,  ordinarily  slight,  sometinK's  intense,  is  present 
in  50  per  cent  of  cases.  Dull  pain  or  uneasiness  in  the  right  hypo- 
chondrium  or  shoulder  is  usually  present,  but  nuiy  he  lacking.  '^B^^fl 
cites  is  not  common,  occurring  in  but  u  small  proportion  of  casesJ^I 
The  spleen  is  seldom  enlarged.  Fever,  usually  moderate  (100**  to 
102°),  is  not  infrecjuent  during  the  later  stages;  rarely  chills  and 
high  intermittent  fever  may  occur.  A  marked  cachexia  with  ana?mic 
oedema  of  the  feet  and  legs  almost  invariably  appears  toward  the 
end  of  the  disease ;  and  at  the  same  period  toxic  symptoms,  head- 
ache, delirium,  stupor  or  coma,  nuty  supervene. 

Pht/nical  examinaiiuH  shows  enlargement  of  the  superficial  veins 
and  distention  of  the  upper  portion  of  the  abdomen.  If  the  emaeiar 
tion  is  market],  the  noduhir  cliaracter  of  the  enlarged  liver  may  be 
evident  by  inspection.  The  organ  is  found  to  be  greatly  iucreaijed 
in  size,  its  margin  lying  perhaps  below  the  navel,  and  moving  with 
respiration.  Usually  the  liver  is  hard,  irregular,  and  nodulated,  each 
nodule  sometimes  presenting  a  characteristic  depression  or  umbilica- 
tion  in  its  centre.  When  the  growth  is  mainly  in  the  left  lobe  the 
latter  may  resemble  a  distinct  epigastric  tumour.  In  rare  cases  the 
liver  is  uniformly  enlarged  and  smooth,  lacking  nodulation.  The 
duratuin  of  the  disease  is  from  3  to  15  months,  rarely  2  years. 

{b)  Differential  Dingnona. — The  cardinal  symptom  of  hepatic  car- 
cinoma is   the  enlarged  nodular  liver  with  cachexia.     Previous  or 
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present  carcinoma  of  other  organs  (stomacli,  intestine,  rectum,  nmm> 
mary  gland),  witli  jaundice  and  perhaps  ascites,  confirm  the  diagno- 
sis.    Age  and  heredity  are  suggestive. 

(1)  If  the  liver  is  diffusely  (;areinomatou8  and  the  enlargement  is 
smooth  and  uniform, a  variety  sometimes  encountered,  it  may  require 
differentiation  from  amyloid  or  fatty  liver.  The  presence  of  jaun- 
dice, the  rapid  increase  in  the  size  of  the  organ,  and  the  develop- 
ment of  a  marked  cachexia  will  pronounce  for  malignant  disease. 

{2)  The  large  nodulated  hydatid  liver  may  resemble  that  of  car- 
cinoma, but  in  the  former  the  duration  of  the  disease  is  much  longer, 
the  wasting  and  anemia  are  much  less  marked,  the  nodules  are 
softer,  jaundice  is  mure  common,  aspiration  may  enable  the  finding 
of  booklets,  and  finally  it  is  of  rare  occurrence. 

(3)  The  large  syphilitic  amyloid  liver  containing  irregular  or 
rounded  projecting  gummata  may  be  difficult  to  separate,  as  the 
jaundice  may  be  marked  and  the  organ  greatly  enlarged.  Bnt  the 
history  or  evidences  of  sypliilis,  the  longer  duration  of  the  disease, 
and  the  slighter  degree  of  impairment  of  the  general  health  will 
negative  malignant  disease. 

(4)  Hypertrophic  cirrhosis  in  the  early  stages  can  not  always  be 
distinguished  from  carcinoma.  Keliance  must  be  placed  upon  smooth 
and  painless  enlargement  of  the  liver,  the  presence  of  an  enlarged 
spleen,  and  the  non-appearance  of  the  cancerous  cachexia. 

(5)  Wbether  the  malignant  disease  of  the  liver  is  .sarcoma  rather 
than  carcinoma,  a.s  sometimes  happens,  can  not  he  decided  unless 
there  is  a  primary  sarcoma  elsewhere.  The  primary  growth  is  usu- 
ally a  melano-sarcoma  of  the  eye,  lymph  glands,  or  skin,  and  if  sec- 
ondary deposits  occur  in  the  liver  there  may  be  melanuria,  which, 
with  the  presence  of  the  original  tumour  and  the  very  rapid  increase 
in  the  size  of  tlie  liver,  may  enable  a  diagnosis. 

It  is  hardly  possible  to  determine  positively  whether  carcinoma 
of  the  liver  is  primarj'  or,  as  usual,  secondary,  unless  the  primary 
growth  can  be  discovered. 

XVni.  Perihepatitis. — Reference  is  here  made  to  a  chronic 
inflammation,  with  great  thickening  (capsulitis)  of  the  fibrous  en- 
velope (Glisson'.'?  capsule)  of  the  liver.  xVcute  inflammation  of  the 
peritoneal  covering  of  the  liver,  including  subphrenic  abscess,  is 
described  under  diseases  of  the  peritoneum  {q.  v.). 

Chronic  cap-sulitis  (Glissoniau  cirrhosis)  is  divided  (Osi/eh)  into 
two  groups  :  one,  in  adults,  with  recurring  a^Rcites  and  evidences  of 
interstitial  nephritis,  without  jaundice,  and  which  can  not  be  dis- 
tinguished from  atrophic  cirrhosis  of  the  liver;  the  other  forming  a 
part  of  a  widespread  fibroid  process  (multiple  aerositis)  which  includes 
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perihepatitis,  perisplenitis,  proliferative  peritonitis,  adherent  peri- 
cardium, and  indurative  niediastinitis.  The  liver  may  be  rounded 
and  smooth,  resembling  tlie  spleen,  and  there  is  persistent  ascites. 

XIX.  Acute  Yellow  Atrophy. — A  rare  disease  attended  by  a 
rapid  necrosis  of  the  liver  cells.  It  occurs  with  the  greatest  fre- 
quency in  pregnant  women  between  20  and  30  years  of  age.  The 
condition  is  almost  exactly  that  which  is  produced  by  phosphorus 
poisoning. 

Symptoms. — The  initial  symptoms  are  malaise,  headache,  anorexia, 
nausea,  and  vomiting,  followed  in  a  few  days  by  jaundice,  the  condi- 
tion resembling  a  simple  gastro-duodenal  catarrh.  In  from  1  to  3 
weeks  from  the  onset  cerebral  symptoms,  delirium,  muscular  trem- 
bling, perhaps  convulsions,  drowsiness,  coma,  and  persistent  vomiting 
become  manifest.  At  this  time  the  jaundice  deepens.  There  may 
be  subcutaneous  or  mucoUB-membrane  hemorrhages.  There  may  or 
may  not  be  moderate  fever.  Tliere  is  no  bile  in  the  clay-coloured 
Btools ;  the  urine  is  bile-stained,  contains  albumin,  fatty  casts,  and 
quite  frequently  leucin  and  tyrosin.  The  typhoid  status  usually  de- 
velops with  dry  tongue,  rapid  pulse,  coma,  and  death.  Physical 
examination  shows  a  progressive  decrease  in  the  area  of  hepatic  dul- 
ness,  and  its  replacement  by  tympanicity. 

DiagEOBiB.— The  cardinal  symptoms  are  jaundice,  vomiting,  delir- 
ium, hemorrhages,  with  leucin  and  tyrosin  in  tlie  urine,  and  atrophy 
of  the  liver.  It  is  to  be  remembered  that  severe  cerebral  symptoms 
may  occur  during  the  course  of  any  grave  jaundice. 

In  phosphorus  poisoning,  whicli  yellow  atrophy  resembles,  the 
onset  ts  sudden,  the  gastric  symptoms  more  prominent,  the  nervous 
symptoms  are  less  marked  and  appear  at  a  later  period,  and  the 
urine  does  not  contain  leucin  or  tyrosin.  Moreover,  there  may  be  a 
history  of  the  ingestion  of  rat  paste  or  match  heads. 

The  symptoms  of  hyperlrnpliic  cirrhosis  may,  in  some  respects, 
exactly  simulate  those  of  yellow  atrophy,  but  enlargement  instead  of 
shrinkage  of  the  liver,  the  absence  of  leucin  and  tyrosin,  and  the  fre- 
quent pyrexia  will  speak  for  the  former. 

XX.  Syphilifl  of  the  Liver.— See  page  804. 

XXI.  IieaceBmic  Iiiver. — See  Index. 

XXII.  Hydatids  of  the  Liver.— See  Index. 

X.    DISEASES    OF   THE    PANCREAS 

{For  the  examination  of  the  panereaa,  tee  pagei  SOS  aiui  SOS) 


I.  Acute  Pancreatitis. — Of  this  3  forms  are  recognised :  hem- 
orrhagic^ suppurative,  and  gangrenoua. 
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(I)  Hemorrhagic  Pancreatitis.— Occurs  mainly  in  adult  males.  Pre- 
disposing causes  are  injury,  ulcoholism,  gallstones  in  the  diverticulum 
of  Vater,  severe  chronic  gastro-duodeuitiB,  and  chronic  niercurialiBm. 

(rt)  Symptoms. — The  onset  is  sudden,  with  deep-seated  violent, 
paroxysmal  pain  in  the  upper  abdomen,  followed  by  persistent  vomitr 
ing,  constipation,  and  abdominal  distention,  perhaps  limited  to  the 
epigastrium.  The  temperature  may  be  subnormal  at  first,  later  there 
is  moderate  fever,  perhaps  beginning  with  a  chill.  Deep  pressure  over 
the  upper  abdomen  may  reveal  circumscribed  resistance,  and  there 
is  well-marked  tenderness  between  the  eusiform  and  umbilicus. 
Tender  points  (fat  necrosis)  maybe  found  scattered  over  the  abdomi- 
nal wall.  Delirium,  dyspnoea,  cyanosis,  hiccough,  fatty  diarrhcea,  and 
albuminuria  may  be  present.  The  fat-spitting  ferment  may  be  found 
in  the  urine.  Collapse  rapidly  supervenes,  and  death  occurs  from 
the  2d  to  the  4th  day  of  the  disease. 

(b)  Differendal  />ia(/tii)nis. — The  cardinal  symptoms  (Fitz)  com- 
prise a  sudden,  violent,  deep-seated  pain  in  the  epigastrium,  followed 
by  vomiting  and  collapse,  and  in  24  hours  by  a  circumscribed  epigas- 
tric swelling,  tympanitic  or  resistant,  with  slight  fever,  constipation, 
tenderness  over  the  course  of  tho  pancreas,  and  tender  spots  in  the 
abdomen.  Few  correct  diagnoses  are  made  infra  vitam.  Commonly 
the  disease  is  mistaken  for  acute  intestinal  obstraction,  or  a 
perforation-peritonitis.  Symptoms  pointing  to  obstruction  are  gen- 
eral abdominal  distention,  visible  peristalsis  of  the  intestinal  coils, 
obstipation,  and  faecal  vomiting,  although  obstruction  manifesting 
itself  by  local  signs  in  the  epigastrium  is  not  common.  Ulcer  of  the 
stomach  or  duodenum  occurs  usually  in  yonnger  persons,  with  a 
history  of  anaemia,  pain  after  eating,  and  h^ematemesis  or  melsena. 
In  gallstone  colic  there  is  seldom  severe  collapse  or  prostration,  the 
pain  is  in  the  right  hypoohondrium,  and  jaundice  is  often  present; 
but  gallstones  and  pancreatitis  may  coexist.  A  ruptured  phlegmonous 
cholecystitis  will  present  a  history  of  a  previous  tumefaction  beneath 
the  9th  right  costal  CHrtilage.  In  fulminating  appendicitis,  while  the 
pain  often  begins  in  the  epigastrium,  the  physical  signs  are  in  the 
right  iliac  fossa.     The  prognosis  is  always  bad. 

(II)  Suppurative  Pancreatitis,— Occurs  mainly  in  men.  The  dis- 
ease may  set  in  acutely  with  severe  epigastric  pain,  hiccough,  vomit- 
ing, cbillg  and  irregular  fever,  tympanites,  constipation,  alight  jaun- 
dice, and  splenic  swelling,  ending  fatally  within  a  week ;  or  it  may 
continue  for  3  or  4  weeks  with  irregular  chills  and  fever,  and  steady 
loss  of  flesh  and  strength,  finally  ending  in  death  ;  or  it  may  become 
chronic,  lasting  several  months  or  a  year,  with  progressive  weakness 
and  emaciation,  and  either  continuous  moderate  fever  or  occasional 
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attacks  of  pain  atul  vomiting,  followed  hy  fever  and  delirium.  There 
may  be  fatty  diarrhcea,  jaundice,  and  glycosuria.  The  abscess  ma}' 
perforate  into  the  peritoneal  cavity,  stomach,  or  duiwlenum,  or  cause 
portal  thrombosis.  The  diaf/nosis  of  pancreatic  abscess  can  not  be 
made  unless  it  forms  a  palpable,  deep-seated  mass  in  the  epigastrium, 
tlie  presence  of  which,  in  association  with  the  syniptoma  described, 
may,  in  rare  instances,  suggest  the  diagnosis. 

(Ill)  Gangrenous  Pancreatitis.— This  is  usually  a  sequel  of  hem- 
orrhage (see  II,  following),  or  of  (I)  and  (II)  just  described,  th« 
pancreas  becoming  necrotic.  The  symptoms  are  the  same  as  tlioael 
of  hemorrhagic  pancreatitis,  except  that  chills  and  fever  are  usual, 
jaundice  may  occur,  and  the  duratiou  is  from  10  days  to  3  weeks. 
Death  is  the  ordinary  termination,  although  the  necrotic  pancreas  has 
been  discharged  by  way  of  the  rectum  with  subsequent  recovery. 

II.  Hemorrliage  into  the  Pancrea4a, — Occurs  mainly  in 
adults  over  40  years  of  age.  The  st/mpfomf!  lomprise  a  sudden  onset, 
during  perfect  health,  of  severe,  sharp,  or  colicky  pain  in  the  upper 
abdomen,  accompanied  by  nausea  and  obstinate  vomiting.  The  pa- 
tient rapidly  becomes  depressed,  restless,  and  an.xious,  with  a  cold, 
sweating  skin.  The  pulse  is  small  and  rapid,  becoming  later  running 
and  imperceptible.  The  temperature  is  tiormal  or  subnormal,  the 
abdomen  becomes  distended  and  tender,  especially  over  its  upper  por- 
tion.    Collap.se,  syncope,  and  death  follow  within  24  hours. 

III.  Clironic  Pancreatitis, — The  organ  becomes  hard,  and 
often  contracted,  as  a  result  of  interstitial  fibrous  overgrowth.  The 
most  frequent  caiiso  is  an  e.Ttension  into  the  pancreatic  duct  of  a 
chronic  gastro-iluodenitis  or  catarrli  of  the  liik»  passages  ;  nest  most 
frequently  it  is  a  result  of  alcoholism  and  syphilis.  It  is  often  asso-j 
ciated  with  diabetes. 

Tire  si/m/ifom/y-  are  not  distinctive,  There  may  be  evidences  of 
chronic  catarrhal  gastritis  with  occasional  attacks  of  deep-seated  pain 
in  the  epigastric  region,  faintness,  anxiety,  an<i  moderate  fever. 
Jaundice,  due  to  pressure  upon  the  common  bile  duct  by  the  fibroid 
changes  in  the  head  of  the  pancreas,  may  be  present,  so  also  fatty 
diarrhoea,  and  fat  and  sugar  in  the  urine.  A  sen.so  of  resistance  over 
the  epigastrium  has  been  observed.  Nevertheless  an  anfe-morlem 
diagnosis  is  rarely,  if  ever,  possible  withotit  e.xp!onitory  openition. 

IV.  Carcinoma  of  the  Pancreas. — This  occurs  principally  in 
men  over  40  years  of  age;  is  usually  primary;  and  most  commonly 
involves  the  head  of  the  organ.     It  i.s  not  a  frequent  disease. 

Symptoms, — The  symptoms  are  not  distinctive.  There  is  continu- 
ous doll,  occasionally  paroxysmal  and  radiating,  pain  in  the  epigas- 
trium.    Nausea,  vomiting,  and  dyspeptic   symptoms  are  common. 
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From  pressure  by  the  enlarged  head  of  the  paucreas  upon  tlio  end  of 
the  common  duet  intense  and  permanent  jaundice  may  arise,  with 
Bwelliug  of  the  liver  ami  gall  bladder;  upon  the  portal  vein,  ascites; 
upon  the  thoracic  duct,  chylous  ascites;  upon  the  pylorus,  gastrec- 
tasia;  npon  the  inferior  cava,  tedema  of  the  lower  half  of  the  body; 
upon  the  loft  ureter,  hydronephroais.  The  stools  are  clay  coloured, 
and  fatty  diarrlicea  and  diabetes  may  be  present  but  are  not  common. 
There  is  very  rapid  emaciation  and  cachexia.  In  about  one  third  of 
the  cases  a  deep-seated  epigastric  tumoui-  can  be  felt,  which  lying,  as 
it  does,  directly  upon  the  aorta,  may  present  a  distinctly  transmitted 
pulsation,  perhaps  a  brnit.  The  prognfm'i  is  almost  invariably  nnfa- 
vourable,  but  cases  have  recovered  after  operation. 

Diagnosis. — This  is  ditHcult  and  not  often  made.  The  significant 
symptoms  are  epigastric  pain,  rapid  emaciation,  the  late  onset  of 
intense  and  permanent  jaundice  with  dilatation  of  the  gall  bladder, 
and  the  presence  of  a  deep-seated,  immovable,  and  liard  epigastric 
tumour.     It  requires  to  be  separated  from  the  following  : 

(1)  Carcinoiita  i>f  the  Pylorus. — Compared  to  carcinoma  of  the 
pancreas,  a  pyloric  growth  is  readily  movable;  the  stomach  is  usually 
dilated;  there  may  be  coffee-ground  voraitus  and  mela^ua;  jaundice, 
ascitea,  glycosuria,  and  fatty  diarrhiea  are  generally  iibaent;  HC'i  is 
absent,  lactic  acid  present,  in  the  stomach  contents;  and,  finally,  the 
duration  is  much  longer  tlian  tliat  of  carcinoma  of  the  pancreas. 

(2)  Carcinoma  of  the  'rrannverse  Cofon. — In  this  the  tumour  is 
not  Bo  deep-seated,  it  is  movable,  evidences  of  intestinal  obstruction 
are  generally  present,  and  there  i.s  no  jaundice. 

(3)  Atieurixm  of  the  Abdominal  Aurfo.—Thc  history,  the  expan- 
sile pulsation,  and  the  absence  of  cachexia,  will  vouch  for  aneurism 
rather  tliun  carcinoma. 

\.  Pancreatic  Cysts.  — (i)  Causeg. — These  cysts  are  usually 
either  traumatic,  inflammutory,  or  retention  cysts;  the  latter  due  to 
plugging  of  the  duct  of  Wirsung  by  calculi,  or  occlusion  of  the  smaller 
ducts  by  the  contraction  of  a  chronic  interstitial  pancreatitis. 

(i)  Si/jnptoms. — In  the  traumatic  cases  the  onset  may  be  sudden, 
with  pain,  vomiting,  and  peritonitic  symptoms;  in  inflammatory 
cases  either  gradual  after  dyspeptic  attacks  with  colicky  pain  sug- 
gestive of  gallstones,  or  more  rapid  with  symptoms  of  intestinal 
obstruction.  The  more  chronic  retention  cysts  may  give  rise  to  no 
symptom  until  they  attain  a  very  considerable  size. 

Frequently  there  are  attacks  of  colicky  pain,  sometimes  referred 
to  the  left  hypochondrium  and  left  shoulder,  with  nausea,  vomiting, 
and  steady  enlargement  of  the  abdomen.  Fatty  diarrhoea  and  saliva- 
tion are  rare,  glycosuria  and  albuminuria  not  infrequent,  and  from 
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the  pressure  of  large  tumours  jaundice,  ascites,  and  dyspncea  may 
become  manifest.  A  decided  lose  of  weight  has  been  noted  in  a 
number  of  cases.  (Constipation  is  common,  and  there  may  be  recur- 
ring intestinal  hemorrhages. 

The  elastic,  perhaps  fluctuating,  smooth,  or  lobulated  cystic  tumour 
is  found  in  the  upper  abdomen,  u-sually  in  the  middle  line.  In  the 
majority  of  cases  it  reaches  the  abdominal  wall  between  the  stomach 
and  the  colon,  the  former  having  been  thrust  upward.  More  rarely 
it  lies  above  the  stomach  or  below  the  colon ;  still  more  infrequently, 
when  springing  from  the  tail  of  the  pancreas,  it  is  discovered  in  the 
left  hypochondrium.  It  is  fixed,  moves  slightly,  if  at  all,  with  res- 
piration, and  may  be  so  large  as  to  fill  the  abdomen.  The  cyst  may 
develop  rapidly,  but  as  a  rule  the  growth  is  slow  and  chronic,  and  it 
may  exist  for  many  years,  in  the  majority  for  from  2  to  4  years. 

(c)  Diarjiiong. — This  rests  upon  the  finding  of  a  tumour  with  the 
characteristics  just  described.  The  cyst  may  be  aspirated  and  the 
contents  examined.  Inflation  of  the  stomach  and  the  colon  will  aid 
in  determining  the  exact  location  of  the  cyst.  It  requires  differen- 
tiation from  liydronephroais  (q.  r.)  or  renal  cysts  {q.  v.),  a  greatly 
dilated  gall  bladder  (page  499),  or,  if  very  large,  from  an  ovarian 
cyst.  The  prognotn'g,  if  the  condition  is  correctly  diagnosed  and 
operated,  is  good. 

VI.  Pancreatic  Calctlli. — These  rare  formations  may  lead  by 
their  pre.sence  to  chronic  pancreatitis,  cysts,  suppurative  pancreatitis, 
or  carcinoma.  A  diagnosis  may  be  attempted  if,  without  jaundice, 
there  are  attacks  of  colic,  due  to  the  pjissage  of  the  calculus  through 
the  main  duct,  the  pain  extending  ak)ng  the  left  costa!  margin  and 
through  to  the  back,  with  glycosuria  and  fatty  diarrhoea.  If  calculi 
composed  of  calcium  carbonate  or  phosphate  can  be  recovered  from 
the  stools  subsequent  to  the  attack  the  diagnosis  is  confirmed. 
Ordinarily  a  diagnosis  of  gallstone  colic  is  made. 


XI.    DISEASES    OF    THE    PERITONEUM 

I.  Acute  Diffuse  Peritonitis.— CauseB.— Rarely  this  is  pri- 
mary or  idiopathic,  occurring  as  a  terminal  event  in  chronic  nephri- 
tis, arterioBcIcroais,  or  gout.  Ordinarily  it  is  secondary,  arising  by 
extension  from  an  inflamed  organ  covered  by  peritoneum,  or  from 
perforation  of  a  similarly  covered  hollow  organ,  or  from  rupture  of 
an  abscess  into  the  peritotteal  cavity.  Peritonitis  from  perforation 
may  be  due  to  typhoid,  cancerous,  tuberculous,  simple,  or  stercoral 
ulcer  of  the  atomarh  or  intestine,  or  to  perforation  of  the  appendix 
or  gall  bladder ;  from  rupture  nf  a  puruhrd  rnlfrrfion,  to  appendical 
abscess,  pyosalpinx,  ovarian  abscess,  retroperitoneal  abscess,  empye- 
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ma  of  the  gall  bladder,  and  abscess  of  the  liver,  spleen,  or  pancreas. 
It  may  arise  by  extension  from  any  of  the  inflammations  just  men- 
tioned, without  perforation  or  rupture.  It  may  form  a  part  of  sep- 
ticaemia or  pysemia,  or  be  due  to  cancer  or  tuberculosift  of  the 
abdominal  viacera.  The  infective  organisms  are  various,  but  those 
of  moat  frequent  occurrence  are  the  liaciiius  colt  commmiis  (in  peri- 
tonitis from  perforation  of  the  intestinal  tract),  the  Staphyloroccus 
aureus  (post-operative  and  puerperal),  and  the  Sirepdjcwruit  pjittgenea 
(idiopathic  or  terminal). 

Symptoms. — If  the  patient  is  already  gravely  ill,  particularly  when 
a  stuporous  condition  is  present,  or  when  a  localized  peritoneal  al>- 
acess  causes  a  alow-spreading  general  peritonitis,  the  onset  may  be 
gradual  and  insidious,  the  symptoms  of  the  primary  disea-se  over- 
shadowing those  of  the  peritoneal  involvement. 

Ordinarily  the  initial  symptom  is  a  chilly  feeling  or  a  marked 
rigour,  with  it  rise  of  temperature,  vomiting,  and  intense  abdominal 
pain.  The  pain  may  at  first  be  local  and  correspond  to  the  scat  of 
the  primary  lesion,  but  soon  becomes  diffused  and  general.  Excejit 
when  due  to  perforation  of  a  gastric  ulcer,  when  it  is  referred  to  the 
chest,  back,  or  shoulder,  the  greatest  pain  is  below  the  navel.  The 
abdomen  is  excessively  tender,  soon  becomes  distended  and  tympa- 
nitic, in  rare  cases  remaining  flat  and  rigid,  and  the  abdominal  mus- 
cles are  firmly  contracted.  As  the  pain  is  increased  by  pressure  or 
movement,  the  patient  lies  upon  the  back  with  the  knees  drawn  iip, 
in  order  to  minimize  the  tension  of  the  abdominal  walls  ;  the  respira- 
tion is  costal,  and  talking,  coughing,  vomiting,  and  straining  to 
empty  the  bladder  or  bowel  are  avoided,  so  far  as  possible,  because 
contraction  of  the  diaphragm  is  painful.  The  vomiting  is  usually 
persistent,  first  of  the  stomach  contents,  then  of  yellowish  bile-con- 
taining fluid,  finally,  of  a  greenish  fluid.  Very  seldom  the  vomitus 
is  brownish  black,  with  an  odour  suggestive  of  a  ftecal  origin.  Con- 
stipation is  usual,  but  a  brief  initial  diarrhoja  may  occur.  The  pulse 
is  rapid  (110  to  160),  small,  often  wiry;  the  respirations  are  acceler- 
ated (30  to  40).  In  extremely  severe  cases  the  temperature  may  be 
normal  or  subnormal;  ordinarily  it  is  moderately  elevated;  exception- 
ally, and  especially  at  the  onset,  it  may  he  high  (104°  to  105"),  with  a 
cool  surface.  The  urine  is  scanty,  high  coloured,  and  contains  a 
large  excess  of  indican.  There  may  be  frequent  urination,  less  com- 
monly retention.  More  or  less  marked  symptoms  of  collapse  often 
become  manifest  at  an  early  period.  The  gray  face  bears  an  expres- 
sion of  anxiety,  the  nose  is  pinched,  the  eyes  sunken,  the  cheeks  col- 
lapsed, and  the  lips  cyanotic.  The  akin  is  cool  and  clammy,  the 
hands  and  feet  cold  and  wet. 
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Phifsicfd  exami tuition  reveiila  in  the  majority  of  cases  a  rigid,  mo- 
tionless, greatly  Jisteuded  abdomen,  univorsuUy  tynipuuitic  on  per- 
cussion. In  rare  instaneea,  particularly  if  the  abdominal  muscles  are 
8tri.<ng  and  wo!l-dovoloped,  there  may  be  a  flat  and  rigid  abdomen 
tliruugliout  tbc  course  of  the  disease.  Prolonged  auscultation  shows, 
in  consequence  of  intestinal  paresis,  an  absence  of  the  usual  gurgling 
or  splashing  sounds,  and  possibly  the  presence  of  friction  Bounds 
(luring  respiration.  If  the  meteorisni  is  suflficiently  great  the  splenic 
dniness  is  obliterated;  so  also  with  hepatic  dulness,  except  in  the 
tiiidaxillary  line,  at  which  point  it  may  still  1»  found.  If  the  re- 
maining hepatic  dutuess  disapjiears  when  the  patient  is  turned  on 
the  left  side  the  presence  of  free  air  or  gus  in  the  peritoneal  cavity 
(pneunio-periloueum)  may  be  inferred.  Owing  to  the  upward  press- 
ure upon  llie  dijtphragm  the  apex  beat  may  be  found  in  the  4tii  in- 
terspace, farther  to  the  left  than  normal.  If  the  patient  lives  long 
enough  the  signs  of  peritoneal  effusion  become  manifest. 

Duration  and  Prognosis. — Usually  terminates  in  death  from  ex- 
haustion, the  duration  vaiying,  according  to  acuteuess  and  severity, 
from  2  to  10  days.  Cardiac  paralysis  is  occasionally  responsible  for 
a  sudden  lethal  ending. 

Diagnosis,— The  cardinal  symptomB  of  a  classical  case  are  sudden 
severe  abdominal  pain,  increasing  abdominal  distention,  temlerness, 
and  gradual  effusion,  with  persistent  vomiting,  fever,  and  symptoms 
of  collapse.  Always  suspect  and  look  for  evidences  of  appendicitis, 
especially  in  young  adults ;  for  puerperal  infection,  gonorrhiea,  sal- 
pingitis, ovarian  or  pelvic  abscess,  in  women  ;  for  perforated  gastric 
ulcer;  and  for  walking  typhoid  fever  with  perforation,  especially  in 
young  and  vigorous  persons. 

The  diagnosis  is  at  times  extremely  difficult  if,  as  may  happen  in 
typhoid  fever,  or  wlien  the  patient  is  stupoi'ous  or  comatose,  the 
symptoms  are  insidious  and  not  very  distinctive.  There  may  be  sim- 
ply an  increase  of  the  already  existing  meteorism,  a  more  marked 
tenderness,  and  an  intensification  of  the  evidences  of  collapse  or 
prostration,  with  perhaps  a  higher  level  of  temperature.  Occasional 
errors,  both  positive  and  negative,  are  inevitable.  The  following  dis- 
eases may  require  ditferentiation : 

(1)  Acute  Entero-coUtia. — See  page  844. 

(2)  Inlestina!  Obsfrvrtion. — See  page  860. 

(3)  Emholism  of  the  Superior  Mesenteric  Artery. — See  page  863. 

(4)  Acnti'  Hem'trrhaijic  Panrreutitis. — See  page  883. 

(5)  Ilupture  <if  an  Ectopic  Gestation. — See  page  853. 

(6)  "  ffi/sterical  Peritonitii*.'''' — This  neurosis,  whicli  in  several 
personal  cases  has  been  one  of  the  varying  features  of  mucous  colic 
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(page  865),  may  exurtly  simulate  true  diffuse  peritouitis  in  its  abrupt 
onset  with  severe  abdominal  pain  and  rigidity,  great  tenderness,  and 
markf  d  meteorism,  with  vomiting,  diarrhtea,  frequent  urination,  and 
even  evideneee  of  collapse.  It  is  said  that  fever  may  also  be  present. 
If  characteristic  hysterieal  symptoms  are  aasociated  the  diagnosis  is 
ordinarily  clear.  Otherwise  the  usual  absenee  of  fever,  the  exag- 
gerated intensity  of  the  locaJ  signs  in  eomparisou  with  the  general 
condition,  and  a  final  recovery,  will  suggest  the  neurotic  nature  of 
the  affection.  Recurrences  may  take  place.  Nevertheless  mistakes 
will  occur,  at  least  in  the  lirst  attack. 

II.  Acute  Localized  Peritonitis. —The  symptoms  of  circum- 
scribed peritonitis  rcsemlde  those  of  the  diffuse  form  e.tcept  in  de- 
gree. The  pain  and  teudeniess  is  limited  to  the  neighbourhood  of 
that  part  of  the  peritoneum  which  is  involved  ;  the  vomiting  and 
mufceorism  may  be  slight  or  absent;  constipation  is  usually  present, 
but  is  easily  overcome;  and  the  collapse  symptoms  are  moderate  or 
alight.  If,  as  often  happens,  the  infiamnmtory  focus  is  walled  off 
from  the  general  ])eritotieal  cavity  by  protective  adhesions,  the  con- 
Btitutional  symptoms  may  disappear  and  the  local  signs  be  reduced 
to  those  indicative  of  adhesions  or  of  a  thick-walled  pus  sac — an 
encapsulated  abscess.  The  three  varieties  of  localizctl  jieritonitis 
which  are  of  especial  interest  to  the  student  of  internal  medicine  are 
appendicular  abscess  (page  850),  pelvic  peritoniti-s  from  salpingitis  or 
ovaritis  (page  JS.'iH),  and  giiliphrenif  peritunitis. 

Subphrenic  PeritonitiB. — An  inflamnuition,  usually  suppurative, 
of  the  peritoneum  covering  the  rtglit  and  left  lobes  of  the  liver,  or  of 
the  lesser  cavity  of  the  peritoneum,  together  with  that  of  the  adja- 
cent portions  of  the  diaphragm. 

{a)  Causes. — The  majority  of  subphrenic  abscesses  arc  due  to  per- 
foration of  a  gastric  ulcer,  next  most  commonly  to  the  upward  exten- 
sion of  an  appendical  inflammation,  then  to  perforation  of  a  duodenal 
ulcer.  Less  fretjuently  the  origin  is  from  extension  of  a  pneumonic 
infection  or  perforation  of  an  empyema  through  the  diaphragm, 
malignant  disease  of  the  stomach  or  liver,  rupture  of  an  hepatic, 
perinephritic,  or  pancreatic  abscess,  diseases  of  the  gall  bladder,  or 
trauma.  The  nmjority  of  abscesses  due  to  perforation  of  a  gastric  or 
duodenal  ulcer  contain  air,  forming  a  subphrenic  pyopneumothorax. 

{ft)  Si/mpfn)ns. — .\s  the  great  majority  of  cases  are  due  to  perfoni- 
tion  of  a  gastric  ulcer  the  onset  is  usually  abrupt,  with  severe  epi- 
gastric or  hypochondriac  pain  and  tenderness ;  vomiting  usually  of 
bile-stiiined,  sometimes  of  bloody,  fluid  ;  and  rapid,  embarrassed,  or 
painful  respiration.  Soon  afterward  the  symptoms  indicative  of  sup- 
puration become  manifest — chills,  sweats,  irregular  fever,  and  loss  of 
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flesh  and  fitrength.  At  a  later  period  the  abscess  may  perforate  the 
diaphragm  into  the  pleural  cavity  and  establish  a  communication 
with  a  bronclms,  an  event  indicated  by  severe  and  paroxysmal  cough 
and  profuse  purulent  expectoration. 

The  physical  signs  are  very  often  perplexing.  Ordinarily  they 
simulate  those  of  an  empyema.  When  the  abscess  is  on  the  riffht 
side,  lying  between  the  liver  and  diaphragm,  there  may  be  visible 
bulging  and  deficient  mobility  of  the  right  hypochondriac,  and  some- 
times of  the  epigastric,  region.  The  liver  is  pushed  downward,  its 
lower  edge  reaching  even  to  the  level  of  the  navel.  If  the  abscess 
does  not  fontain  air  there  is  an  apparent  vertical  and  upward  increase 
of  hepatic  dulness,  perliaps  to  the  -ith  rib,  above  which  is  normal  or 
slightly  tympanitic  pulmonary  resonance.  If  the  abscess  contains 
air  there  will  be  a  zone  of  tymjjanitir  percussion  between  the  area 
of  dulness  (or  flatness)  and  the  area  of  pulmonary  resonance;  a 
cliange  in  the  posture  of  the  patient  will  alter  the  position  of  the 
line  of  flatness;  and  a  su^TussioTi  sound,  limited  to  the  subdiaphrag- 
matic area  (Jankwa^),  may  \w  heard  upon  shakiug  the  thorax.  There 
ia  an  absence  of  respiratory  murmur,  voice  sounds,  and  vocal  fremi- 
tus over  the  area  of  dulness  or  of  tympanicity  ;  while  over  the  lung, 
which  is  compressed  by  pressure  transmitted  through  the  diaphragm, 
the  respiration  may  he  normal,  broncho-vesicular,  or  even  bronchial 
in  (piality.  Friction  sounds,  clue  to  an  associated  dry  or  fibrinous 
pleurisy,  may  be  heard  over  the  complementary  pleura.  These  phys- 
ical signs  may  lie  at  and  be  limited  to  a  lower  level  of  the  thorax 
than  one  would  expect  in  an  empyema,  a  finding  which,  if  present,  is 
a  somewhat  suggestive  fact  from  a  diagnostic  point  of  view;  but  if 
there  is  a  large  amount  of  air  in  the  abscess  the  diaphragm  may  be 
pushed  up  to  the  3d  or  even  to  the  2d  rib,  with  physical  signs  exactly 
like  those  of  pneumothorax  (j.  v.). 

When  the  abscess  ia  contained  in  the  lesser  peritoneal  cavity  and 
lies  between  the  diuphragm  above  and  the  spleen,  stomach,  and  left 
lobe  of  the  liver  below,  which  is  the  case  in  the  large  majority  of 
subphrenic  abscesses  caused  by  perforation  of  the  stomach  or  duo- 
denum, the  physical  signs  are  upon  the  Ifif't  »i<le.  If  the  abscess  con- 
tains air  the  signs  are  exactly  those  of  a  left  pneumothorax. 

If  the  lesser  cavity  contains  a  large  quantity  of  pus  (or  other 
fluid),  a  tumour  may  be  formed  in  the  It^ft  hypochondriac,  epigas- 
tric, and  umbilical  regions.  The  colon  invariably  lies  below,  never 
above  or  in  front  of  the  tumour.  The  tumour  apparently  changes 
in  size  and  shape,  according  to  the  character  of  the  contents  of  the 
stomach,  which  latter  viscus  lies  between  the  fluid  collection  and 
the  anterior  abdominal  wall.     If  the  stomach  contains  fluid,  the  size 
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and  area  of  dulness  of  the  tumour  are  apparently  increased ;  if  it  is 
distended  with  gas,  the  dulnesa  ie  replaced  by  a  tympanitic  percus- 
eion  sound  and  the  tumour  may  elude  palpation. 

Occasionally  milder,  fibrinous  and  non-auppnrative,  perihepatic 
peritonitis!  may  be  met  with,  occurring  in  the  course  of  acute  or 
chronic  inflammations  of  the  liver,  or  a  pleurisy,  or  following  a  blow, 
indicated  by  localized  moderate  pain  and  tenderness,  with  friction 
sounds  over  the  epigastrium  or  in  the  right  hj'pochondrium,  corre- 
sponding to  the  exposed  area  of  hepatic  dulness. 

(c)  Diaffnosis. — The  condition  is  obscure  and  often  escapes 
recognition.  It  is  usually  diagnosed  as  an  empyema,  pneumotho- 
rax, or  pyopneumothorax.  EtFusiou  into  the  lesser  peritoneum  ia 
frequently  judged  to  be  a  cyat  of  the  pancreas. 

Information  of  value  may  be  gleaned  from  the  history.  If  the 
earliest  symptoms  are  (upper)  abdomiual  in  location  and  character 
(severe  pain,  vomiting),  the  presumption  leans  toward  a  subphrenic 
inflammation ;  if  thoracic  (cough,  pleuritic  pain)  it  points  toward 
an  empyema.  The  latter,  however,  may  cause  tlie  former  by  perfora- 
tion, or  per  confra.  In  suspected  cases  of  subphrenic  abscess  aspira- 
tion should  be  done  in  the  7th  or  8th  space  in  the  midaxillary  line. 
It  ia  stated  that  if  the  fluid  flows  more  freely  during  inspiration  it  is 
indicative  of  its  location  below  the  diajihragm,  the  descent  of  which 
during  inspiration  increases  the  intra-abdominal  pressure  while  pro- 
ducing a  negative  intrathoracic  pressure. 

(d)  TfrmiiiatwiDS  and  Prog nogin.^— The  prognosis  of  subphrenic 
abscess  is  very  grave,  but  depends  largel)-  upon  an  early  recognition 
of  the  condition  and  prompt  operation.  In  rare  cases  the  pus  dis- 
charges by  way  of  the  abdominal  wall  or  the  lungs,  or  still  more 
infrequently  undergoes  absorptive  and  other  changes. 

HI.  Chronic  Peritonitis. — Of  this  there  are  several  varieties: 
adhfiiii')' ;  proliferative,  in  which  the  peritoneum  is  greatly  thick- 
ened, with  but  little  adhesion ;  cancerous ;  (uherculoiis,  and  hemor- 
rhagic.    The  process  may  be  local  or  general. 

(I)  Chronic  Local  Peritonitis. — This  is  usually  of  the  adhesive 
variety,  occurring  as  a  result  of  acute  or  chronic  inflamniution  of  the 
abdominal  viscera,  mainly  of  the  spleen,  liver,  intestines  (especially 
the  appendix),  or  mesentery;  or  of  the  pelvic  organs.  The  points 
of  attachment  of  the  adhesions,  which  may  be  short,  or  long  and 
bandliko,  vary  according  to  the  locality  and  the  viacus  affected. 
Thus  the  spleen  and  liver  may  be  adherent  to  the  diaphragm,  and 
coils  of  intestine  to  each  other,  to  the  abdominal  wall,  or  to  the 
mesentery.  In  the  greater  proportion  of  cases  no  symptomx  arise. 
Intestinal  adhesions  may,  however,  cause  internal  strangulation  and 
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obstruction,  or  give  rise  to  more  or  less  constant  and  severe  col- 
icky pain.  The  latter  condition,  if  correctly  diagnosed,  usually  by 
exploratory  operation,  may  be  relieved  by  separation  of  the  adhe- 
sions. 

(II)  Chronic  Diffuse  Peritonitis. — Causes. — Most  commonly  tuber- 
culous; leas  orten  a  sequel  of  acute  simple  iullamniation ;  rarely 
cancerous;  or  may  arise  from  chronic  cardiac,  hepatic,  or  intestinal 
disease.  The  proliferative  form  is  most  frequently  associated  with 
chronic  alcoholism,  occasionally  with  chronic  nephritis. 

St/mpfotthi. — For  those  of  tuberculous  peritonitis,  see  page  796. 

Tfie  disease  may  be  entirely  latent.  The  symptoms  are  often 
obscure  and  indefijiite.  There  may  be  vague  abdonuiial  discomfort, 
burning  sensations,  or  actual  colicky  pain,  either  with  constipation 
or  (liarrhffia.  There  may  be  irregular  slight  fever,  witlt  loss  of  flesh 
and  strength.  More  or  less  ascites,  or  one  or  more  collections  of 
encysted  fluid,  may  be  present ;  and  occasionally  there  is  janndice 
from  pressure  upon  the  common  bile  duct.  As  in  acute  peritonitis, 
but  in  lesser  degree,  there  may  lie  al)doniinal  distention  with  rigidity. 
Sacs  of  tluid  and  adherent  intestinal  coils  may  cause  tumourlike 
mjisscs;  and  the  omentum  may  be  rolled  and  puckered  into  a  trans- 
verse cylindrical  mass  between  tiie  stomach  and  the  colon.  The 
physical  signs  are  obviously  variable,  and  tlie  exact  significance  of 
the  dull  or  tympanitic,  ill-deliued  swellings,  which  may  be  found,  is 
often  dithcult  to  determine. 

IV.  Carcinoma  of  the  Feritoneiun. — This  is  usually  second- 
ary to  malignant  disea.se  of  the  liver,  stomach,  or  pelvic  viscera; 
much  less  frequently  it  is  primary. 

Symptoms.— These  are  a  persistent  ascites  with  lo.s8  of  tlesh  and 
cachexia.  Fever  may  or  may  not  be  present.  If  the  abdominal 
effnsion  ie  moderate  or  is  removed  by  tapping,  multiple,  somewhat 
large,  irregular  nodules  may  be  found  by  palpation  ;  so  also  the 
transverse  roll  of  puckered  omentum,  although  this  occurs  as  well  in 
tuberculous  and  proliferative  peritonitis.  Secondary  umbilical  nod- 
ules or  hardening  may  bo  present,  and  the  inguinal  glands  may  be 
implicated.  The  tluid  may  be  Iiemorrbagic  and  contain  significant 
cells  or  cell  groups. 

Diagnosis. — If  there  is  primary  malignant  disease  of  the  stomach, 
liver,  uterus,  ovaries,  or  rectum  (for  which  search  slioiild  always  be 
made),  the  nature  of  the  peritoneal  involvement  is  evident.  If, 
however,  the  peritoneum  is  primarily  affected,  and  no  antecedent 
local  carcinoma  can  be  found,  the  diagnosis  becomes  ilii^icult  or  im- 
possible, as  the  physical  signs  previously  described  are  common  to 
chronic  peritonitis,  whether  carcinomatous,  tuberculous,  or  prolifer- 
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atlve,  or  to  liydatida  of  the  peritoneum.  Caninomatnus  disease  oc- 
curs usually  in  persons  past  middle  life;  there  is  a  marked  cachexia; 
and  nodules  or  induratious  about  the  navel, or  enlargement  and  indu- 
ration of  the  iuguiuMl  glands,  point  to  carcinoma.  Tubervulnus peri- 
tonitis occurs  mainly  in  children  or  before  middle  life  ;  the  cachexia 
is  not  marked,  suppurative  inflammation  of  the  navel,  with  a  fistu- 
lous opening,  is  more  common  than  induration,  and  evideuces  of 
tuberculous  disease  may  he  found  elsewhere.  Hi/riatitin  of  the  perito- 
neum may  exactly  simulate  the  numerous  nodules  of  carcinoma,  and, 
unless  liy<latid  fremitus  can  be  obtained  or  the  aspirated  fluid  con- 
tains booklets,  the  diagnosis  may  be  diflicidt  or  impossible. 

V.  Ascites. — Causes, — Pressure  npon  the  end  branches  of  the 
portal  vein  within  the  liver,  as  in  hepatic  cirrhosis,  syphilis,  carci- 
noma, or  chronic  passive  congestion;  or  upon  the  vein,  before  it 
enters  the  liver,  by  new  growths,  carcinoma,  abscess,  or  chronic 
peritonitis  involving  the  transverse  fissure  or  gastro-hepatic  omen- 
tum;  or  pressure  by  aneurism,  abdominal  or  ovarian  tumours,  or  the 
enlarged  spleen  of  leuciemia  or  malaria;  and  chronic  simple,  tuber- 
culous, or  carcinomatous  peritonitis.  Ascitea  may  be  a  part  of  a 
general  isdema  due  to  chronic  cardiac  disease,  pulmonary  cirrhosis 
or  emphysema,  nephritis,  unaemia,  or  the  malarial,  cancerous,  or  syphi- 
litic cachexi«i.     It  is  extremely  rare  with  uterine  fibroids. 

C/iararier  t/f  the  Fluid. — The  fluid  may  be  hemorrhagic  in  tuber- 
culosis and  carcinoma  of  the  peritoneum,  occasionally  in  cirrhosis, 
In  non-inflammatory  ascites  the  fluid  usually  has  a  sp.  g.  of  1.015  or 
below,  with  2.5  per  cent  or  less  of  albumin;  in  peritonitis,  1,018  or 
over,  with  4.6  per  cent  or  more  of  albumin.  Ciiylous  or  chyloid 
asi-itea  (page  69.^)  occurs  in  carcinoma,  perforation  of  the  thoracic 
duct,  filariasis,  and  perhaps  under  an  exclusive  milk  diet  (Osleh). 

Dingnons. — See  page  461. 

VI.  Retroperitoneal  Sarcoma. — According  to  the  summary 
by  Steele,  Ijobsteiu's  cancer  occurs  more  frequently  in  males  (0 
to  4),  either  during  the  first  10  years  of  life  or  between  40  and  60 
years  of  age.  In  00  per  cent  of  the  cases  the  tumour  (rarely  larger 
than  a  man's  head)  originates  in  the  lumbar  region  or  the  central 
portioji  of  the  posterior  abdominal  wall  at  the  attachment  of  the 
mesentery. 

(rt)  Symptoms. — These  at  first  consist  of  indefinite  digestive  dis- 
turbances, such  as  constipation,  diarrhoea,  nausea,  anorexia,  colicky 
pains,  or  dragging  sen.sations  in  the  abdomen.  Later  there  are 
oedema  and  neuralgic  pains  in  the  legs,  genitalia,  abdominal  walls, 
and  lumbar  region  (at  first  unilateral),  and  due  to  pressure  upon  the 
iliac  veins  and  the  sacral  and   lumbar  plexuses.     Finally,  cachexia 
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and  the  evidences  of  partial  or  complete  obBtmction  of  the  small  in- 
testine become  manifest. 

Physical  Signs. — At  first  it  is  simply  possible  to  recognise  the 
presence  of  a  deep-seated  tumour,  but  as  the  growth  increases  in 
size  the  colon  (inflated,  if  necessary)  will  be  recognised  to  lie  upon 
its  anterior  surface.  The  tumour  may  be  central,  lying  in  mid- 
abdomen,  or  be  found  to  the  right  or  left  of  the  median  line,  and 
may  fluctuate  and  be  movable  or  move  with  respiration,  but  is  or- 
dinarily immovable  and  solid.  In  central  tumours  there  is  a  dull 
area  surrounded  by  a  zone  of  tympany. 

{b)  Diagnasig. — (Edema  of  the  legs  and  neuralgic  pain  in  the 
legs  and  lumbar  region,  evidences  of  intestinal  obstruction,  the  find- 
ing of  a  tumour  at  or  to  one  side  of  the  navel,  and  the  presence  of 
the  colon  over  the  anterior  surface  of  the  neoplasm,  indicate  the 
retroperitoneal  origin  of  the  latter.  The  rapid  growth  of  the  tumour 
(average  duration  between  8  and  9  months)  and  the  appearance  of 
cachexia  indicate  its  malignant  nature.  It  is  often  impossible, 
especially  in  the  later  stages,  to  distinguish  retroperitoneal  sarcoma 
from  tumours  of  the  kidney  and  suprarenal  capsules  or  other 
growths  lying  behind  the  peritoneum,  except  by  an  exploratory 
incision. 


SECTION  in 
DISEASES  OF  THE   RESPIRATORY  SYSTEM 

(See,  in  Pari  I,  Larynr  ( pages  .?,55  to  SCO) ;   Voice  ( pages  S60  to  SOS) ;  Cough  ( pages 

S73  to  076) ;  Sputum  (pagm  376  to  SSO  and  pages  637  to  644) :  Phgsieai 

Eruinination  of  Lungs  and  Pleura  (pages  408  to  4SO) 


1.    DISEASES   OF   THE    NOSE 

(See  also  pages  S£S  to  S36) 

I.  Acute  Nasal  Catarrh. — («)  Pauses. — An  acute  coryza  or 
rhinitis  may  be  an  irtitiul  symptom  of  an  infection  like  influenza  or 
measles;  more  commonly  it  is  primary— a  "cold  in  the  head."  Its 
ejiidemic  atid  contagions  character  is  so  marked  that  it  probably 
depeud.'j  upon  germ  infection.  The  fhief  predisposing  causes  are 
exposure  to  cold,  variable  weather,  and  inhalation  of  irritating 
vapours. 

(b)  SymjffnmH. — There  is  chilliness,  headache,  slight  fever  (100** 
to  lOl'^')^  and  sneezing,  with  quicki-ncd  pulse,  dry  akin,  and  thirst- 
Some  backache  and  general  aching  are  not  uncommon.     The  nasal 
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mucous  membrane  swells  so  that  mouth-breathing  is  imperative,  and 
there  is  a  thin  acrid  discharge  from  the  nostrils.  The  eyes  water, 
the  senses  of  smell  and  taste  are  impaired,  the  pharynx  is  reddened, 
the  throat  is  sore  and  the  neck  stiflf,  and  slight  dysphagia  may  be 
present.  Herpes  of  the  nose  and  lips  is  common.  The  larynx  may 
be  involved,  causing  hoarsenesa;  the  trachea  and  bronchi,  cough; 
the  Eustachian  tubes,  slight  deafness.  In  a  day  or  two  the  nasal 
discharge  increases,  becomes  thicker  and  muco-purulcnt,  and  in  5  or 
6  days  the  swelling  of  the  mucosa  and  tlie  associated  symptoms  sub- 
side.    The  coryzal  discharge  persists  for  a  week  or  two  longer. 

(c)  Diagnosis. — Ordinarily  easy,  but  the  possibility  that  it  is  the 
initial  coryza  of  measles  or  influenza  is  to  be  borne  in  mind. 

II.  Chronic  Nasal  Catarrh. — Caused  by  recurring  attacks 
of  acute  coryza,  syphilis,  rarely  tuberculosis.  Three  forms  may  be 
recognised  :  simple,  hypertrophic,  and  atrophic, 

Symptoms. — (a)  Simple  Chronir  CaUtrrh. — There  is  a  special 
liability  to  "  catching  cold,"  the  mucous  membranes  readily  become 
congested  and  swollen,  with  consequent  occasional  stenosis,  and 
there  is  an  overabundant  thick  secretion.  If  this  condition  persists 
it  becomes : 

{b)  Hypertrophic  Rhinifis.— The  lower  tiirbinals  are  swollen  and 
enlarged,  there  is  constant  hawking  to  remove  the  thick  secretion 
from  the  upper  pharynx,  and  the  patient  becomes  a  mouth-breather 
to  a  varying  extent.  In  the  majority  of  cases  the  pharyngeal  mucosa 
and  adenoid  tissues  are  coiucidently  affected,  constituting  a  chronic 
naso-pharyugea!  catarrh.  The  voice  becomes  nasal,  and  varying  de- 
grees of  deafness  are  common.  (See  also  Mouth-Breathing,  page 
178;  Adenoids,  page  822;  and  Chronic  Pharyngitis,  page  820. 

{c)  Atrophic  Rfiinififi. — This  may  be,  hut  is  by  no  means  neces- 
sarily, a  sequence  of  tlie  hypertrophic  form.  Tlie  horrible  and  dis- 
gusting odour  (ozanfi),  which  is  the  principal  symptom  of  the  dis- 
^s»se,  is  met  with  also  as  an  evidence  of  syphilis,  disease  of  the  nasal 
inea,  glanders,  and  foreign  bodies.  The  sense  of  smell  is  abolished. 
On  inspection,  the  nasal  mucosa  is  seen  to  be  shrunken  and  atrophied, 
with  a  resultant  unusual  roominess  of  the  nasal  chambers.  The 
thick  purulent  secretion  coating  the  membrane  dries  into  yellowish- 
green  adherent  crusts,  which  emit  the  offensive  odour. 

in.  Hay  Fever.— (rt)  Causes. — A  neurotic  idiosyncrasy  must 
be  predicated,  together  with  an  unusually  irritable  tuisal  mucosa. 
The  exciting  causes  are  many,  comprising  the  pollen  of  various 
plants,  dusts,  emanations  from  feathers,  etc. ;  and  occasionally  a 
strong  suggestion  appears  to  be  a  causative  factor.  According  to 
geasoD  two  forma  have  been  recognised  :  the  "  June"  or  "  rose  "  cold 
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in  the  spring,  and  the  *'  hay  asthma  "  or  "  hay  fever  "  which  occurs 
during  August  and  September. 

(i)  Si/mptoms. — The  disease  begins  suddenly,  and  often  shows  a 
curious  punctuality  in  the  date  of  its  annual  reourrences.  The 
symptoms  are  those  of  a  severe  coryza  with  a  profuse  watery,  rarely 
mucopurulent,  discharge.  The  eyes  are  redtU'Uod  uii<i  watery,  with 
itching  lids.  The  senses  of  taste,  smell,  and  lieuring  are  much  im- 
paired. Cough,  aometimea  very  severe,  and  excited  by  a  tickling 
sensation  in  the  larynx  and  pharynx,  is  a  frequent  concomitant- 
There  may  he  slight  chilliness,  fever,  disturbed  sleep,  poor  appetite, 
and  a  sense  of  weakness.  Not  infrequently  attacks  occur  which  are 
identical  with  bronchial  asthma;  or  the  asthmatic  attack  may  alter- 
nate with  the  coryza.  The  symptoms  vary  from  day  to  day  in  sever- 
ity, and  the  entire  attack  usually  covers  from  4  to  «j  weeks. 

IV.  EpiBtaxiB.— See  page  233. 

n,    DISEASES    OF    THE    LARYNX 

(.SVf  ill/)ii  [tdgfn  J.'i.'i  til  C'l'iU.  JiiO  in  jii^,  and  .J'.i  In  J7G) 

I.  Acute  Catarrhal  liaryngitis.— (o)  Causes.— Cold,  excess- 
ive use  of  the  voice,  inhalation  of  irritating  vapours,  injury,  foreign 
bodies,  swallowing  of  corrosive  poisons  or  very  hot  fluids.  May  be 
primary,  more  commonly  associated  with  an  acute  naso-pharyugeal 
catarrh. 

(A)  Symptoms. — The  voice  is  hoarse,  husky,  or  completely  lost ; 
there  is  a  sensation  of  tickling  in  the  larynx,  with  a  frequent  dry 
cough ;  and  tliere  may  be  a  feeling  of  constriction  with  moderate 
dysphagia,  and  slight  tenderness  on  grasping  the  larynx.  Examina- 
tion shows  a  reddened  and  swollen  laryngeal  mucosa,  affecting  par- 
ticularly the  ary-epiglottic  folds.  The  vocal  cords  are  pinkish, 
swollen,  and  lack  their  normal  mobility.  A  moderate  mucous  secre- 
tion coats  the  affected  portions.  In  rare  instances  oedema  of  the 
glottis  may  supervene.  As  a  rule  there  is  but  slight  fever.  Very 
severe  cases  may  present  inarked  dysphagia,  incessant  and  distressing 
cough,  and  intense  dyspnoea. 

(f)  /)iff^wrt.*i.<(.— Ordinarily  the  diagnosis  is  easy,  particularly  if 
the  patient  is  of  an  ago  to  i)ermit  a  laryngoscopic  examination.  The 
latter  will  rule  out  nervous  aphonia  and  glollic  a»dema. 

II.  Acute  LaryngitiB  with  Spasm  of  the  Glottis.— In  the 
vast  majority  of  instances  it  i.s  this  condition  which  in  children  con- 
stitutes "spasmodic  croup,"  the  laryngitis  occurring  alone  or  as  a 
part  of  an  acute  naso-pharyngeal  catarrh.  The  spasmodic  attack 
almost  always  occurs  after  the  first  sleep,  and  in  numy  cases  is  pre- 
ceded by  the  symptoms  of  a  slight  "  cold."    Usually  between  10  and 
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12  p.  M.  the  chilli  awakes  with  a  brazen,  croiipy  cough,  husky  or 
whispering  voice,  dyspnoea,  stridulous  respiration,  congested  face, 
and  great  restlessness.  Under  treatment  the  spasmodic  element  sub- 
gidoB,  the  child  falls  asleep  and  wakes  the  next  morning  either  well, 
or,  »9  is  more  commonly  the  case,  etill  with  a  croupy  cough  and 
other  evidences  of  a  mild  catarrh  of  the  larynx.  The  attacks  may 
recur  with  diminishing  intensity  for  3  or  4  subsequent  nights. 

It  seldom  happens  that  laryngismus  BtrJdulus  la  mistaken  for 
spasmodic  croup,  as  in  the  former  there  is  an  absence  of  fever, 
coryza,  and  antecedent  hoarseness  ;  but  in  the  absence  of  patches  on 
the  pharynx,  swollen  cervical  glands,  and  a  satisfactory  inspection 
(difficult  or  impossible  in  infants  and  very  young  eliililreii),  it  nuty 
be  hard  to  exclude  membranous  or  diphtheritic  laryngitis  except  by 
the  lapse  of  time,  which  in  the  latter  case  will  disclose  the  signs  of  a 
progressive  5ar)Tigeal  stenosis.  I  have  seen  a  case  of  scarlet  fever 
requiring  intubation,  and  another  of  severe  catarrhal  laryngitis  re- 
quiring tracheotomy,  but  in  neither  of  which  was  there  oedema  or 
false  membrane. 

III.  Chronic  Laryngitis. — {«)  Vuuses. — Results  from  repeated 
acute  attacks,  especially  in  those  who  speak  much  in  public  or  in  the 
open  air;  too  much  smoking;  and  chronic  alcoholism. 

(6)  SymptuiH». — The  voice  is  husky,  hoarse,  or  rough,  and  in 
severe  cases  an  almost  complete  aphonia  may  occur.  Cough  is  usu- 
ally present,  either  slight  or  severe  and  paroxysmal,  and  is  due  to  a 
frequent  sensation  of  irritation  or  tickling  in  the  larynx.  Rarely  is 
there  pain.  It  is  ofteji  associated  with  chronic  pharyngitis,  and  may 
be  caused  by  nasal  stenosis.  Laryngoscopic  examination  will  show 
a  slightly  swollen  and  but  moderately  reddened  mucous  membrane, 
with  distention  of  the  mucous  glands  of  the  epiglottis  and  ventricles. 
Superficially  eroded  .^pots  are  occasionally  seen. 

IV.  (Edema  of  tlie  Larynx.-  (a)  CauseK.—X ery  rarely  it  fol- 
lows acute  laryngitis.  It  occurs  in  connection  with  erysipelas,  diph- 
theria, scarlet  fever,  typhus  and  typhoid  fevers,  and  acute  phlegmo- 
nous inflammations  of  the  pharynx,  neck,  and  floor  of  the  mouth ; 
Byphditic  or  tuberculous  laryngitis ;  with  the  general  cedema  of  acute 
or  chronic  nephritis  and  chronic  heart  disease;  or  from  pressure  by 
intra-tlioracic  growth  or  aneurism. 

(b]  Si/mptntiis.— The  chief  symptom  is  a  rapidly  developing  dysp- 
ncea,  with  increasing  huakineaa  and  finid  extinction  of  the  voice. 
The  respiration  may  be  stridulous. 

(c)  Dim/no»is.— In  addition  to  the  presence  of  one  of  the  causa- 
tive affections  and  the  quick  oncoming  of  dyspnoea,  the  laryngoscope, 
or  palpation,  or  even  simple  inspection  with  the  tongue  fully  de- 
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preBsed,  will  reveal  gieat  swelling  of  the  epiglottifl  and  ary-epiglottic 
folds.  The  condition  is  very  fatal  in  the  absence  of  prompt  surgical 
treatment. 

V.  Tuberculoufi  Laryngitis. — In  the  great  majority  of  cases 
this  ia  secondary  to  pnlnianury  tuberculosis,  with  which  it  occura  aa  a 
complication  in  from  IS  to  30  per  cent. 

(«)  iSi/mpioms. — The  earliest  Byraptom  is  a  huskinesa  or  hoarse- 
ness of  the  voice,  which  may  eventuate  in  aphonia  and  mere  whis* 
pering.  Sooner  or  later  there  is  dysphagia,  which  may  be  so  marked 
that  any  attempt  to  swallow  causes  excruciating  pain,  perhaps  cough 
and  suffocation.  Cough  is  frequent,  ineffectual,  and  painful.  The 
severer  symptoms  are  seen  particularly  when  there  is  extensive 
ulceriition  and  destruction  of  the  epiglottis  and  ulceration  in  the 
pharynx.  In  the  early  stage  the  mucous  membrane  of  the  larynx  is 
thickened  and  pale  ;  later,  the  broad,  gray,  ill-defined  tuberculous 
ulcers  appear,  particularly  ou  the  posterior  surface  of  the  epiglottis, 
the  ary-epiglottic  folds,  the  false  and  the  true  cords.  The  latter 
are  thickened  and  eroded. 

(6)  £Ha(fHO>tiK. — In  the  presence  of  ascertained  pulmonary  tuber- 
culosis the  diagnosis  of  tuberculous  laryngitis  is  rarely  difficult.  If 
the  lung  symptoms  are  indefinite  it  may  be  confused  with  syphilitic 
laryngitis,  but  the  absent  history  of  the  latter  disease,  the  negative 
result  of  the  thenipetitic  test  (mercury  and  iodides),  and  the  finding 
of  tubercle  butilli  in  some  of  the  secretion,  which  may  be  removed 
from  the  ulcers  if  necessary,  will  decide  its  tuberculous  nature. 

VI.  Syphilitic  Laryngitis. — This  is  a  frequent  secondary  or 
tertiary  symptom,  and  occurs  also  in  the  hereditary  form. 

(«}  Symptoms. — These  are  hoarseness,  aphonia,  and  dysphagia.  If 
secondary,  the  lesion  is  an  erythema,  perhaps  with  superficial  ulcera- 
tion and  the  evidences  of  a  mild  catarrhal  laryngiti.s.  If  tertiary, 
small  submucous  gummata  are  present,  which  may  ulcerate  deeply, 
often  causing  necrosis  and  exfoliation  of  the  laryngeal  cartilages,  or 
slowly  heal.  In  either  c&m  the  contraction  of  the  resulting  scar  or 
fibrous  tissue  may  jirodm-e  stenosis  of  the  larynx. 

(&)  Ih'ei^nosig. — This  depends  upon  the  history  and  especially 
upon  the  coexisting  cvidoneos  of  the  causative  disease  (see  also  V 
preceding).  The  laryngeal  lesions  of  inherited  syphilis  appear  in  the 
majority  of  cases  within  the  first  year  of  life ;  less  commonly  at  12  to 
15  years  of  age. 

VIL  Tiimoura  of  the  Larynx. — A  tumour  of  the  larynx 
should  be  remembered  as  a  posfiible  cause  of  lioarseness,  aphonia,  or 
other  alterations  in  the  voice;  or  of  cough,  dyspnfsa  (sometimes 
sudden),  and  dysphagia.     Laryngoscopic  examination  will  reveal  the 
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growth,  seated  as  a  rule  upon  the  vocal  cords.     As  the  treatment  is 
surgical,  special  works  should  be  consulted  for  further  information. 

VIII.  Laryngismxis  Stridulus.— A  spasm  of  the  laryngeal 
adductors  occurring  in  children  usuallj  between  6  months  and  5  years 
of  age.  It  is  unattended  by  cough,  hoarseness,  or  otiier  evidence  of 
laryngitis,  and  is  a  neurosis,  seen  most  commonly  in  a3.sociation  with 
rickets,  less  frequently  with  tetany  {q.  r.).  At  one  time  it  was  pre- 
sumed to  be  due  to  enlargement  of  the  thymus  gland,  ami  was  called 
"thymic  asthma."  It  is  to  be  distinguished  from  the  ppu.'jm  of  the 
glottis  which  may  occur  in  connection  with  many  laryngeal  affections. 
In  popular  parlance  it  is  variously  called  "  holding  the  breath,"  "  fit 
of  passion,"  or  "  child-crowing." 

The  attack  comes  on  often  as  the  child  wakes  from  sleep,  either 
at  night  or  in  the  daytime.  The  breathing  ceases,  the  face  becomes 
congested  and  cyanotic,  and  the  seizure  terminates  suddenly  with  a 
high-pitched  crowing  inspiration.  There  may  be  convulsive  move- 
ments of  the  handa  and  feet  (carpo-pedal  spasm),  or,  less  frequently, 
general  convulsions.  The  paroxysm  may  be  repeated  a  number  of 
times  during  24  hours.  Death  during  the  attack  is  a  very  rare  con- 
sequence. The  absence  of  coryza,  cough,  hoarseness,  or  fever,  together 
with  the  character  and  frequency  of  the  attacks,  will  serve  to  sepa- 
rate it  from  spasmodic  cronp. 

IX.  pELralyses  of  the  Larynx. — See  pages  257  to  260. 

111.    DISEASES    OF  THE    BRONCHI 

L  Acate  BroncMtiB. — Acute  catarrhal  inflammation  of  the 
bronchial  mucosa  is  usually  bilateral,  and  affects  mainly  the  first  and 
second  divisions  of  the  tubes.  It  is  often  epidemic,  and  probably 
due  to  a  niicrobic  infection.  Affecting  the  bronchioles  ("capillary 
bronchitis  "),  it  is  simply  a  part  of  a  broncho-pneumonia. 

(ffl)  Cauite«. — Usually  a  downward  extension  of  an  acute  naso- 
pharyngeal catarrh  caused  by  cold,  and  occurs  as  a  symptom  in 
influenza,  measles,  typhoid  fever,  malaria,  pertussis,  and  bronchial 
asthma.  Very  young,  ehlerly,  and  debilitated  persons  are  particu- 
larly liable;  so  also  are  certain  individuals. 

{^)  Symplomg. — Usually  there  is  a  coryza,  with  chilliness,  slight 
hoarseness,  soreness  of  the  throat,  a  feeling  of  weakness  and  oppres- 
sion, and  some  general  aching  of  the  back  and  limbs.  There  is  slight 
fever  (100  °  to  101  °  ),  but  in  severe  cases  it  may  rise  to  10:i  °,  with  a  cor- 
responding frequency  of  the  pulse.  The  bronehitic  aymptoms  proper 
are  substernal  soreness,  rawness,  tightness  or  oppression ;  cough,  at 
first  dry,  rough,  and  irritating,  often  occurring  in  severe  paroxysms, 
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and  by  its  violence  causing  muBculur  pain  and  soreness  along  the 
costal  margins.  In  from  one  to  three  or  four  days  tlie  cough  loosens 
and  expectonitioii  appears,  at  first  scanty  and  mucous,  later  abun- 
dant and  miico-purulent,  with  great  relief  to  the  patient. 

The  breathing,  except  in  children  or  in  severe  eases  with  fever  in 
adults,  is  not  increased  in  rapidity,  and  there  is  rarely  dyspnwa 
unless  the  smaller  tubes  are  involved.  Palpation  and  percussion  are, 
as  a  rule,  negative.  Auscultation  in  the  initial  stage  reveals  sibilant 
and  sonorous  n'lles,  which  in  the  stage  of  abundant  secretion  are 
replaced  by  fine  and  coarse  moist  or  bubbling  riiles.  The  breath 
sounds  may  be  somewhat  liarsh. 

{{■■}  Conrae  and  Duration. — In  otherwise  healthy  adults  the  fever  1 
disappears  within  a  week,  and  at  the  cud  of  two  weeks  convalescence 
is  establialied,  although  a  moderate  loose  cough  and  expectoration 
may  persist  for  a  week  or  two  longer.  But  in  the  very  old,  the  very 
young,  or  in  persons  debilitated  from  any  cause,  the  inflammation  may 
extend  to  the  bronchioles  and  air  cells  constituting  ii  broncho- 
pneumonia (page  91(1). 

(d)  Differential  Diaguonis. — At  the  onset,  in  sudden  and  severe 
cases,  bronchitis  may  simulate  lobar  pneumonia,  but  the  absence  of 
the  physical  signs  of  consolidation,  as  well  as  the  milder  grade  of 
disturbance,  will  soon  decide  against  the  graver  disease.  The  de- 
velopment of  broncho-pneumonia  dnring  the  course  of  an  acute 
bronchitis  is  usually  indicated  by  the  finding  of  numerous  fine  and 
Bubcrepitant  rales,  with  patches  of  slight  dulness  and  weak  or  distant 
bronchial  breathing,  especially  at  the  bases  of  the  lungs.  It  is  well 
to  bear  in  mind  that  an  acute  bronchitis  may  be  the  initial  symptom 
of  measles  or  pertussis.  The  physical  signs  of  acute  miliary  tuber- 
culosis of  the  lungs  may  at  the  beginning  closely  resemble  those  of 
an  acute  broncliitis. 

II.  Chronic  Bronchitis.— This  is  usually  associated  with  em- 
physema, and  not  uncommonly  tliere  are  dilatations  of  the  bronchial 
tubes  (broiK'hicctases). 

{«)  r«v/s<'«.— Occasionally  duo  to  repeated  attacks  of  acute  bron- 
chitis, but  occurs  much  more  commonly  as  a  result  of  chronic  valv- 
ular disease,  chronic  alcoholism,  rheumatism,  gout,  chronic  nephri- 
tis, syphilis,  chronic  pulmonary  disease,  or  aortic  aneurism.  It  affects 
mainly  elderly  persons,  and  the  symptoms  are  aggravated  during  the 
winter  months, 

{h)  Varieties. — Certain  clinical  varieties  are  recognised. 

(I)  The  moat  common  form  occurs  in  elderly,  often  gouty,  men. 
and  is  associated  with  emphysema,  heart  disease,  arteriosclerosis,  and 
highly  acid  urine  containing  a  trace  of  albumin.     The  cough  may 
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occur  only  in  the  moruiug  or  at  night,  with  free  expectoration.    The 
general  hoalth  may  be  unimpaired  for  years. 

(2)  Dry  catarrh  occurs  in  elderly  persons,  is  associated  with  em- 
physema and  characterized  by  violent  paroxysms  of  cough,  with  no, 
or  but  little  and  tenacious,  expectoration. 

(3)  Bronchorrhcea,  a  profuse  watery  or  thin  and  purulent,  rarely 
thick,  expectoration,  may  attend  chronic  bronchiti«s  in  the  old  or  the 
young,  and  in  the  former  may  be  ultimately  associated  with  bronchi- 
ectasis and  putrid  bronchitis. 

(4)  A  form  of  chronic  bronchitis  occurring  particularly  in  women 
has  been  described  by  Osier.  It  comes  on  between  20  and  30  years  of 
age,  and  may  persist  without  impairment  of  the  general  health. 

(f)  Si/iupfurii.t. — Cough,  frequently  paroxj'smal,  worse  in  the  morn- 
ing and  at  night,  is  the  most  constant  symptom,  often  disappearing 
in  summer  and  returning  in  the  winter.  The  amount  of  expectora- 
tion varies;  rarely  there  is  none,  more  commonlj'  it  is  more  or  less 
abundant  and  niuco-purulent  or  decidedly  purulent,  occasionally 
thin  and  serous.  Fever  is  rarely  present,  and  substerual  pain  is 
uncommon,  although  there  maybe  soreness  along  the  costal  margins 
if  the  cough  is  violent  and  paroxysmal.  There  may  be  some  dysp- 
Qcea  on  exertion. 

The  physical  examinafion  usually  shows  an  enlarged  chest  with 
deficient  expansion,  due  to  associated  emphysema.  The  percussion 
note  is  normal,  hyjjerreaonant,  or  slightly  tympanitic.  Auscultation 
reveals  prolonged,  usually  low-pitched  and  wheezy,  expiration  over 
both  lungs,  with  bilateral  tine  and  coarse,  dry  and  moist,  ri'des.  Ex- 
ceptionally there  may  be  slight  dulueBS  or  impaired  resonance  with 
fine  crepitations  at  the  bases,  due  to  a  cert4un  amount  of  asdema 
and  passive  congestion.  The  physical  signs  in  some  cases  may  he 
negative, 

(d)  Diagnmia. — This  is  usually  easy.  The  heart,  arteries,  and 
urine  should  be  examined  in  order  to  ascertain  whether  the  bron- 
chitis is  secondary  to  card io- vascular  or  renal  disease. 

There  are  certain  cases  which  suggest  pulmonary  tuberculosis, 
but  the  discrimination  can  generally  be  made  by  the  absence  of  the 
fever,  circamscribed  consolidation,  and  emaciation,  which  attend 
phthisis,  as  well  as  a  failure  to  find  tubercle  bacilli  in  the  sputum. 

III.  Putrid  BroncMtifl.— (a)  Causes.— Iw  rare  cases  this  is 
primary,  following,  or  alternating  with,  a  chronic  bronchitis,  but  in 
the  large  majority  of  instances  it  is  indicative  of  bronchiectasis,  gan- 
grene, abscess,  empyema  with  perforation  of  the  lung,  pulmonary 
actinomycosis,  or  decomposition  of  the  material  contained  in  phthis- 
ical cavities. 
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(b)  Symptoms. — The  sputum  has  a  fetid  and  disgusting  odour, 
is  usually  copious,  thin,  and  grayish,  and  on  standing  separates  into 
two  layers,  the  upper  a  greenish  fluid  covered  with  frothy  mucus, 
the  lower  consiBting  of  a  thick  sediment  in  which  may  be  found  pea- 
sized  gray  or  yellow  masses  (DrTTKtcH's  plugs),  composed  of  bacteria, 
pus,  leptothrix,  fat  crystals,  and  detritus.  The  physical  signs  vary 
according  to  the  associated  or  causative  conditions  {q.  v.). 

Fetid  bronchitis,  when  an  event  in  the  ordinary  chronic  form, 
may  be  announced  by  irregular  chills,  high  fever,  and  a  greater  de- 
greo  of  general  weak nese,  caused  by  septic  absorption  from  the  decom- 
posing secretion.  Abscess,  gangrene,  pneumonia,  or  metastatic  cere- 
bral abscess  may  result,  or  the  affection  settle  back  into  the  usual 
course  of  a  chronic  bronchitis,  with  or  without  the  persistence  of 
the  offensive  charai  ter  of  the  sputum. 

IV.  Bronchiect&siB. — The  dilatation  may  be  cylindrical  or  sac- 
cular, usually  partial  and  often  bilateral ;  but,  especially  in  congeni- 
tal cases,  may  be  general  and  unilateral,  involving  all  the  bronchia 
of  one  lung. 

(a)  Causes. — Occurs  most  commonly  in  connection  with  chronic 
bronchitis  and  emphysema,  chronic  phthisis,  broncho-pneumonia  in 
children,  adhesive  pleurisy,  or  interstitial  pneumonia;  and  occlusion 
of  a  bronchus,  by  foreign  bodies  or  by  the  pressure  of  a  tumour  or 
aneurism,  whereby  the  accumulated  secretion  distends  the  tubes. 
Very  rarely  it  is  a  congenital  itnomaly. 

(J)  Si/mptom>t. — ^Smftll  bronchiectases,  such  as  occur  in  chrouic 
bronchitis,  emphysema,  and  phthisis,  may  not  give  rise  to  suggestive 
symptoms,  and  the  condition  may  be  quite  unsuspected. 

If  there  are  one  or  more  saccular  dilatations  of  considerable  size, 
the  characters  of  the  cough  and  expectoration  are  distinctive.  The 
cough  is  paroxysmal,  usually  occurs  in  the  morning,  and  is  due  to 
the  accumulation  of  secretion  in  one  or  more  large  sacs.  When  filled, 
the  cavity  overflows  either  spontaneonsly  or  because  of  a  change  of 
position,  thus  irritating  the  adjoining  healthy  mucosa  and  exciting 
cough.  After  the  sac  is  emptied  a  period  of  quiescence  succeeds 
until  a  reaccumulation  takes  place.  The  expectoration  is  copious, 
and  a  large  quantity  is  discharged  in  a  short  time.  On  standing,  the 
gray  or  grayish-brown  sputum  separates  into  two  layers,  the  upper 
thin,  mucoid,  and  covered  by  a  brownish  froth,  the  lower  consisting 
of  a  thick  granular  sediment  containing  pus  cells,  granular  debrig, 
fatty-acid  crystals,  and  occasionally  red  cells  and  hiematoidin  crys- 
tals. Nummular  masses  are  not  common,  nor  arc  elastic  fibres  found 
unless  the  walls  of  the  dilatation  are  ulcerated.  The  sputum  usually 
has  a  peculiar  sour  or  stale  odour;  occasionally  it  is  extremely  offen- 
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eive  because  of  the  presence  of  a  putrid  bronchitis  (III,  preceding). 
Hemorrhage  may  occur;  fever  and  dyspnoea  are  not  common,  except 
as  caused  by  a  coexisting  thoracic  affection. 

The  phymcnl  examination  may  be  negative  unless  there  are  saccu- 
lar dilatations  sufficiently  large  and  superficial  to  afford  the  signs  of 
cavity.  If  the  sac  is  empty  there  are  tympanitic  percussion,  pectoril- 
oquy, and  cavernous  or  amphoric  respiration,  with  occasional  metal- 
lic rflles.  If  the  sac  contains  fluid  the  percussion  note  is  dull,  and 
load  gurgling  riiles  are  heard. 

(p)  Diagnosis. — Modente  dilatations  are  not  recognisable,  but  if 
there  ia  evidence  of  a  cavity  at  the  base  of  the  affected  lung  in 
chronic  interstitial  pneumonia  or  chronic  pleurisy,  it  is  a  bronchiec- 
tasis. (1)  Compared  with  a  phthisical  cavity,  a  saccular  dilatation 
lies,  as  a  rule,  toward  the  base  rather  than  the  apex  of  the  lung,  the 
signs  persist  but  do  not  increase,  the  sputa  are  rarely  nummular, 
the  tubercle  bacillus  is  absent,  there  is  usually  no  fever  and  but  little 
loss  of  flesh  and  strength,  and  the  previous  history  ia  not  that  of 
pulmonary  tuberculosis.  (2)  Actinomycosis  of  the  lung  may  give 
rise  to  conditions  which  closely  resemble  bronchiectasis,  but  an  ex- 
amination of  the  sputum  will  enable  the  differentiation.  (3)  A  lonal- 
ized  empyema  which  has  perforated  the  lung  and  established  com- 
munication with  a  bronchus  is  discriminated  with  difficulty  from 
bronchientaHifl,  but  there  is  usually  a  history  of  an  acute  pleurisy, 
with  a  sudden  onset  of  recurring  paroxysms  of  cough  and  expecto- 
ration. Pulmonary  absceBS  {q.  v.)  and  pulmonary  gangrene  {q.  v.) 
are,  as  a  rule,  readily  distinguished  from  bronchial  sacculations, 

[d)  Prognosis. — In  rare  instances  cerebral  abscess  and  pulmonary 
abscess  or  gangrene  may  occur.  Pulmonary  osteo-arthropathy  may 
follow.  Ordinarily  the  condition,  although  incurable,  permits  a  long 
and  fairly  comfortable  life. 

V.  Fibrinous  Bronchitis. — A  rare  disease,  acute  or  chronic, 
attended  by  the  formation  and  expulsion  of  fibrinous  casts  (Fig. 
253,  page  640)  of  a  bronchus  and  its  branches.  It  occurs  most  fre- 
quently in  mules  (2  to  1)  between  20  and  41)  years  of  age,  and  in  the 
spring  months.  It  ia  sometimes  hereditary,  and  a  certain  epidem- 
icity  !ia,s  been  noted.  It  is  frequently  associated  with  tuberculosis 
and  chronic  heart  disease,  less  frequently  with  clironic  pleurisy,  her- 
pes, impetigo,  and  pemphigus,  rarely  with  pneumonia.  The  attacks 
may  coincide  with  the  menstrual  period.     Its  causation  is  unknown. 

(a)  i^t/mptutns. — Very  rarely  the  disease  is  acute,  beginning  with 
chills  and  high  fever,  and  followed  by  dyspnoea,  violent  paroxysms  of 
cough,  and  occasionally  htemoptysia. 

More  commonly  the  attack  comes  on  like  an   ordinary  severe 
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IjroQCiJiitis.  Fever  is  not  ulwuys  present.  The  t-cm^fh  bvc-omes  vjih 
leiit  and  paroxysmal,  and  there  are  dyspnoea  and  a  varying  degree  of 
cyanoBis.  Vstutlly  in  a  few  hours,  sometimes  davs^,  expectoration 
occurs,  the  sputa,  often  Idowl-stained,  euntaitiiiig  rounded  ball-like 
masses,  which,  when  nnvavelled,  prove  to  Ix^  casts  of  a  secondBry  or 
tertiary  bronchus  with  its  terminal  branches,  llaeinoptysis,  some- 
times  profuse,  may  accompany  or  follow  the  CKjuilKion  of  the  casts. 
With  tho  discharjfe  of  the  mould  the  cou^di  and  ilyRpnoea  sub- 
side, perhaps  only  to  return  in  1  or  ",'  days,  and  thus  continue  for 
a  week  or  longer.  The  attacks  may  recur  at  intervals  of  weeks, 
months,  or  years,  or  there  may  be  but  one  attack  in  a  lifetime.  In 
some  iu.itances  the  recurrences  have  a  definite  and  rojrnlar  period 
of  intermission.  The  same  bronchus  i.s  usually  involved  at  each 
attack. 

The  f)fty.ncal  nit/ns  are,  as  a  rule,  those  of  a  severe  bronchitis.  A 
very  dry  rule  {hriiif  tie  tlrajmtu)  i.s  described.  If  a  large  bronchus  is 
obstructed  there  may  be  diminiahed  vocal  fremitus,  weak  or  absent 
respiration,  and  deficient  expansion  or  inspiratory  retraction  of  the 
lower  ribs  over  the  affected  8i<le.  Dulne.ss  may  be  present  if  the  lung 
area  supplied  liy  the  plugged  bronchus  is  collapsed. 

{b)  Diagnosis  and  Prognosis. — The  diagnosis  depends  entirely 
upon  the  discovery  of  the  casts.  They  may  require  to  be  distin- 
guished from  the  casts  of  diphtheria  by  bacteriological  examina- 
tion. 

The  prognosis  is  usually  favourable,  although  t!ie  disease  may- 
cover  a  period  varying  from  5  to  15  years.  Extremely  acute  attacks 
may  prove  fatal.  ^ 

VI.  BroncMal  Obstruction.— («)  rVraw*.— This  may  be  due^H 
to  foreign  bodtes  in  the  bronchia  and  to  thickening  of  the  bron-^ 
chial  walls  by  inflamnuitiou  or  neoplasm,  or  to  external  pressure 
upon  a  bronchus  by  abnornnil  thoracic  masses  such  as  mediastinal 
or  pulmonary  tumour  or  abscess,  aneurism,  enlarged  bronchial  or  me- 
diastinal glands,  hydatids,  and  large  pleural  effusions  or  pleural  neo- 
plasms. 

{b)  Symptoms. — Obstruction  of  the  smaller  bronchi  does  not  give 
rise  to  appreciable  symptoms.  If  a  main  or  large  bronchus  is  closed 
there  will  be  marked  dyspncea,  perhaps  with  inspiratory  retraction  of 
the  lower  sternum  and  lower  ribs  and  intercostal  spaces,  particularly 
upon  the  affected  side.  The  larynx  will  move  with  respiration,  bat 
to  a  much  slighter  extent  than  when  the  obstruction  is  at  the  glottic 
opening.  The  physical  fxaniiiinfion  reveals  deficient  expansion  upon 
the  affected  side,  diminished  vocal  fremitus,  a  normal  percussion 
sound,  diminished  or  absent  respiratory  murmur,  and,  possibly,  large 
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and  small  dry  rAles  at  the  narrowed  or  obstructed  point.  Later  tliere 
niuy  be  dulness  if  the  lung  collapses.  It  is  necessary  to  exclude 
laryngeal  stenosis  by  visual  examination. 

VII.  Bronchial  Asthraa.— The  pathology  of  this  disease  is 
unsettled.  Some  regard  it  as  a  pure  neurosis,  a  spasm  of  the  bron- 
chial mnscles;  others  as  a  neurotic  hyperaemia  and  swelling  of  the 
bronchial  mucosa,  with  an  exudate  of  mucin.  It  is  probable  that 
the  second  view  applies  to  the  majority  of  cases.  It  may  alternate 
with  neuralgia  and  epilepsy. 

(ffl)  Causes. — An  underlying  and  peculiar  irritability  of  the  nerv- 
ous system  or  bronchial  muscles  and  mucosa,  akin  to  that  in  hay 
fever,  must  be  predicated.  The  exciting  causes  are  extraordinarily 
diverse.  An  attack  nniay  be  precipitated  by  the  inhalation  of  duets 
or  odours  from  certain  flowers  or  plants  or  emanations  from  animals. 
In  one  locality  or  climate  attacks  wili  occur,  in  others  there  is  per- 
fect freedom  from  the  seizures.  Strong  emotions,  fatigue,  indiscre- 
tions in  diet,  and,  more  rarely,  the  presence  of  intestinal  parasites, 
or,  in  women,  pelvic  disease,  may  be  responsible.  Diseases  of  the 
upper  air-passages,  such  as  nasal  polypi,  hypertrophic  rhinitis,  and 
chronically  enlarged  tonsils,  are  often  strongly  predisposing  causes, 
A  frequent  initial  event  is  an  acute  bronchitis. 

The  disease  often  begins  in  childhood.  It  is  more  common  in 
men  than  in  women  (8  to  1);  half  of  the  cases  are  hereditary;  and 
it  occurs  rather  more  frequently  in  winter  and  spring  than  in  the 
summer,  unless  associated  with  hay  fever. 

(b)  Sgmptmn-s. — The  attack  may  begin  abruptly,  but  in  about  50 
per  cent  of  eases  there  are  various  premonitory  symptoms,  such  as 
anxiety,  depression,  nervousness,  irritability,  vertigo,  drowsiness, 
headache,  neuralgia,  chilly  feelings,  substernal  tightness,  polyuria,  or 
flatuleuce  and  digestive  disturbances. 

Ordinarily  the  paroxysm  commences  at  night,  often  during  sleep; 
less  commonly  while  awake,  or  during  the  day.  Thei'e  is  a  sense  of 
breathlessness,  with  thoracic  oppression  and  constriction,  soon  de- 
veloping into  the  most  intense  dyspnoja.  The  patient  may  rush  to 
the  window  for  air,  or  sit  up,  placing  his  hands  on  the  bed  or  the  arms 
of  a  chair  in  order  to  gain  additional  support  for  the  extraordinary 
muscles  of  respiration.  Cyanosis  soon  appears,  the  face  is  anxious 
and  wet  with  perspiration,  the  hands  and  feet  are  cold,  the  tempera- 
ture aubnornial,  and  the  pulse  frequent  and  small.  The  attack 
reaches  its  height  in  from  a  few  minutes  to  several  hours,  at  which 
time  the  dyspntpa  lessens,  and  there  is  often  a  violent  fit  of  coughing 
and  the  raising  of  a  tenacious  and  scanty  expectoration,  with  great 
relief  to   the   patient.     The  eosinophiies   in   the  blood    are   much 
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increased  during  the  attacks,  constituting  from  25  to  50  per  cent 
the  total  differential  leucocyte  count. 

Pht/nval  examination  during  the  attack  reveals  a  distended  chest, 
as  the  lungs  are  overfull  of  air  which  can  not  be  expired.  Moreover, 
as  the  thorax  is  thus  in  the  inspiratory  position,  its  movements,  in 
spite  of  the  violent  respiratory  efforts,  are  extremely  limited,  and 
the  diaphragm  is  lowered  and  almost  immobile.  The  respirationa 
are  normal  or  decreased  in  frequency ;  inspiration  is  short  and  quick ; 
the  expiration  is  prolonged  and  wheezy  because  of  the  difficulty 
in  expelling  the  previously  inspired  air  through  the  narrowed  tubes — 
an  expiratory  dyspna-a.  Percussion  is  normal  or  hyperreeonant.  On 
auscultation  a  multitude  of  sonorous  and  sibilant  nUes  are  heard 
during  both  inspiration  and  expiration.  Toward  the  close  of  th 
attack,  and  during  its  course  if  bronchitis  coexists,  moist  r41e8  o: 
various  sizes  are  perceived. 

The  sputum  in  the  early  stage  of  the  attack  is  expectorated  with 
great  difficulty  and  contains  rounded  gelatinous  pellets,  an  examina- 
tion of  which  will,  in  every  case  of  true  bronchial  asthma,  reveal  the 
presence  of  Curschmann's  spirals  (Fig.  ^Sl,  jiagc  (140).  Late  in  the 
attack  the  sputum  is  niueo-purulcnt  and  the  spirals  disappear.  Ley- 
deu's  crystals  and  eosinophiles  may  also  be  found. 

(c)  Course,  Duration,  and  Prognosis. — The  attacks  may  be 
peated  for  from  2  to  5  or  6  nigJits,  with  or  without  wheezj'  cough  and 
respiration  during  the  intervals.  The  set  of  paroxysms  may  recur  at 
intervals  of  a  month  or  a  year,  more  or  less.  If  the  recurrences 
frequent,  severe,  and  long  continued,  emphysema,  right-heart  dilat4^' 
tion,  and  chronic  bronchitis  usually  ensue,  with  permanent  dyspnoea 
and  wheezy  asthmatic  respiration,  the  purely  spasmodic  seizures 
ceasing  or  diminishing  in  frequency  and  intensity. 

However  alarming  the  appearance  of  the  patient,  death  nevi 
takes  place  during  the  attack.  On  the  other  hand  the  disease  la 
essentially  chronic,  although  there  may  be  prolonged  periods  of  fre^ 
dom.  Death  may  occur  in  old  cases  from  the  resultant  emphysema 
and  cardiat!  lesinns. 

[d)  Diagnosis.— Th\%  is  usually  easy.  The  dyspnoea  (the  so-called 
astlima)  of  renal  and  cardiac  disease  is  not  attended  by  the  dry, 
sonorous,  antl  piping  riles  and  other  physical  signs  of  true  asthma, 
although  fine,  moist  crepitations  may  be  heard ;  nor  is  the  subjective 
dyspncea  of  hysteria.  In  glottic  apasm  or  abductor  paralysis  the 
dyspnoea  is  distinctly  of  the  inspirator}'  type,  voice  changes  may  be 
present,  and  the  multitudinous  dry  rales  of  asthma  are  conspicuoualj 
absent. 
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IV.    DISEASES    OF    THE    LUNGS 

I.  Pulmonary  Coagestion, — Two  forma  are  recognised  :  active 
and  pas.five. 

(1)  Active  Congestion. — In  the  great  majority  of  cases  active 
hyperjeniiu  is  u  aymptora  or  associated  condition  in  connection  with 
certain  pulmonury  diseases,  such  as  bronchitis,  pneumonia,  tubercu- 
loaia,  or  pleurisy.  In  certain  instances  it  is  possible  that  it  may  occur 
as  a  primary  and  independent  affection,  wliich  may  quickly  disappear 
or  be  followed  by  oedema,  or,  in  rare  cases,  by  reason  of  its  intensity, 
terminate  in  death.  This  condition  results  from  drunkenness  and 
exposure  to  severe  cold  or  great  heat,  or  from  violent  exertion. 

The  symptoms  are  rapid  breathing,  cough,  blood-tinged  frothy 
spata,  somewhat  harsh  respiration,  with  fine  moist  rules,  and  an 
absence  of  fever,  unless  some  febrile  or  inflammatory  condition 
coexists.  The  diagnosis  of  this  condition,  aside  from  pulmonary 
oedema  and  abortive  pneumonia,  must  be  made  with  caution. 

(II)  Passive  Congestion. — Of  passive  hj-persemia  two  varieties  are 
recognised:  merkaniiul  ani]  hifpfintafir. 

(a)  Mechanical  Ginffesfinn. — (1)  Causes. — In  the  vast  majority  of 
cases  passive  hyperajmia  is  a  result  of  affections  of  the  left  heart, 
especially  mitral  stenosis  or  incompetency,  or  of  emphysema.  In 
rare  instances  it  is  due  to  pressure  by  tumours.  The  essential  ele- 
ment in  either  case  ia  the  presence  of  an  obstacle  to  the  return  of 
the  blood  to  the  left  ventricle,  witli  resulting  chronic  congestion 
(brown  induration)  of  the  lungs. 

(8)  Symptoms. — Dyspncea,  cough,  and  the  expectoration  of  frothy, 
often  blood-stained,  sputa  containing  " heart-diaeaae  cells"  (page 
639).  Hasmoptysis  may  occur.  So  long  as  the  compensation  of 
valvular  defects  is  unbroken  these  symptoms  do  not  appear. 

(b)  Hijpo$fatic  Conffdiiion. — (1)  Causes. — In  general  it  occurs  in 
fevers  and  conditions  of  great  debility  attended  by  feebleness  of  the 
heart,  and  is  favoured  by  a  prolonged  dorsal  position.  It  is  common 
in  long-continued  typhoid  fever  ;  piiralyses,  especially  cerebral ;  pro- 
longed coma;  abdomina!  tumours,  tympanites,  or  ascites;  and  wast- 
ing diseases  like  txiberculosis  and  carcinoma. 

(2)  Symptoms. — Subjective  and  rational  symptoms  are  usually 
lacking,  but  physical  examination  will  disclose,  over  the  bases  pos- 
teriorly, slight  dnlness,  weak,  or  harsh,  perhaps  broneho-vesicnlar, 

_       respiration,  and  moist  rdles.     The  vocal  fremitus  may  or  • 
I      be  increased.     If  patches  of  broncho- pneumonia  exist  1 
I      may  be  truly  bronchial. 
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n.  Pulmonary  (Edema.— (a)  Causes. — This  condition— m 
efTusion  of  serum  from  the  distended  capillaries  into  the  alveoli  and 
their  walls — is  almost  invariably  secondary  to  the  various  fornis  of 
pulmonary  congestion,  inflammation,  abscess,  infarction.,  or  tuberoo- 
losis.  The  oedema  may  be  local,  in  the  immediate  neighbourhood  of 
a  circamscribed,  usually  inflammatory,  lesion;  or  general,  arising 
from  causes  similar  to  those  which  produce  congestion,  or  con- 
stituting a  terminal  event  in  states  of  great  debility.  The  facton 
which  appear  to  be  instrumental  in  causing  the  transudation  are 
increased  tension  in  the  pulmonary  vessels,  increased  fluidity  of  the 
blood,  an  abnormal  permeability  of  the  vessel  walls  dne  to  nutritive 
changes,  and  left  ventricular  weakness. 

The  diseases  with  which  oedema  is  most  commonly  associated  are 
pneumonia ;  the  cachexias,  especially  that  due  to  carcinoma ;  grave 
or  fatal  ansemiajs;  acute  and  chronic  nephritis;  acute  specific  fevere 
with  heart  weakness;  cardiac  valvular  disease;  and  cerebral  apo- 
plexy or  injuries. 

{b)  S'l/mptoms.— The  onset  of  this  condition  may  be  extremely 
sudden,  especially  in  nephritis.  More  commonly  there  is  simply  an 
increase  in  the  manifestations  of  the  pre-existing  causative  disease. 

The  symptoms  of  pulmonary  oedema  are  increasing  dyspnoea, 
cyanosis,  cough,  and  an  abundant,  frothy,  watery,  rarely  tenacious, 
expectoration,  which  may  be  blood-fltaiued  if  congestion  is  also  pres- 
ent. Fever  is  absent  unless  the  oedema  is  due  to  some  inflammatory 
or  other  febrile  condition.  The  physifal  signs  are  impaired  reso- 
nance or  slight  dulness  over  the  bases,  with  absent  or  weak,  perhaps 
broncho-vesicular,  breath  sounds.  There  are  abundant  large  and 
small  niles,  of  an  unusually  liquid  character,  over  the  involved  areas. 

(c)  Diagnosis. — This  depcnd-s  mainly  upon  the  presence  of  numer- 
ous unusually  moist  rsiles,  both  large  and  snuill,  and  slight  duluee^ 
at  the  bases,  particularly  if  the  temperature  is  normal.  ^^| 

III.  Sroncho-pulmonary  Hemorrhage  {Htrmoptysis). — Sw 
page  '278. 

IV.  Pulmonary  Hemorrhage  or  Infarction.— Under  this 
head  may  be  included  pulmonary  npnplexy  (ditfuse  infiltration),  and 
einbttUsvi  or  infarction. 

(I)  Diffuse  Hemorrhagic  Infiltration.— In  septiciemia  or  pyjemia, 
excessively  severe  or  malignant  fevers,  and  in  certain  diseases  of  the 
brain  there  may  be  an  extensive  infiltration  of  the  lungs  with  blood. 
If  the  patient  lives,  pneumonia,  abscess,  or  gangrene  results.  This 
condition  is  not  common  and  the  symptoms  are  indefinite.  There 
may  be  dyspncea,  cyanosis,  hjemoptysis,  and  coUapae  symptoms  with 
signs  of  rapid  pulmonary  consolidation. 


DISEASES   OF  THE   LUNGS 


900 


I 


(11)  Pulmonary  Embolism  and  Thrombosis  —Circumscribed  infarc- 
tions are  due  to  stasis,  thrombosis,  or  cmholisni  of  some  of  tlie 
branches  of  the  pulmonary  artery,  whereby  the  vessels  are  blocked 
and  characteristic  wedge-shaped  hemorrhagic  areas  or  infarcts  result. 
Emboli  may  be  non-septic  or  septic. 

Caused. — Nou-sejilic  embolism  arises  most  commonly  from 
chronic  cardiac  disease,  especially  mitral  stenosis,  or,  less  frequently, 
regurgitation.  Thrombi  may  form  in  the  right  auricle  or  in  the 
systeraie  veins  and,  either  entire  or  disintegrated  into  smaller  por- 
tions, become  emboli;  or  thromboaia  or  stasis  take  place  in  the 
branches  of  the  pulmonary  artery  itself. 

i'ff;/j/iV  emboli  originate  from  a  gangrenous  or  a  siiiipnrative  focus, 
such  as  exists  in  pynemia,  and  as  tliey  are  praeticaUy  masses  of  patlio- 
genic  bacteria,  pulmonary  gangrene  or  metastatic  abscesses  will 
result  from  their  lodgment  in  the  lung. 

SYMfr(»M.s, — (I)  Of  Nun-septic  EmbuUsm. — If  the  embolus  is  suf- 
ficiently large  to  occlude  a  tnain  branch  of  the  pulmonary  artery 
sudden  death  may  occur.  If  a  medium-sized,  but  still  large,  branch 
is  the  seat  of  the  obstruction  tliere  will  be  cough,  haemoptysis,  men- 
tal anxiety,  intense  dyspnea,  syncope,  and  perhaps  coma  and  convul- 
sions. If  the  smallest  branches  are  involved  there  may  bo  no  recog- 
nisable sj-niptoms;  or  there  maybe  moderate  dyspncea,  cough,  and 
slight  ha:!moptysis ;  or  the  expectoration,  especially  at  the  onset, 
may  consist  of  a  small  quantity  of  nearly  pure  blood  or  a  gelatinous 
bloody  mucus,  the  blood  subsequently  disappearing.  It  is  not,  at 
first  certainly,  the  rusty  sputum  of  a  pneumonia.  Cough  and  hasm- 
optyaia  occurring  during  the  course  of  chronic  cardiac  disease  is 
very  Buggestiye  of  embolism,  although  the  spitting  of  blood  may 
result  from  passive  congestion. 

The  phijsiftfl  signs  in  slight  infarctions  are  negative.  If  the  in- 
farction is  large  and,  as  is  usually  the  case,  occupies  the  lower  lobe, 
there  will  be  near  the  base  circumscribed  dulness,  increased  fremitus 
and  voice  sounds,  broncho-vesicular  or  broncliial  breathing,  and  moist 
rfiles— i.  e.,  the  evidences  of  a  strictly  limited  consolidation.  There 
maybe  pleural  friction  aocompaiiied  by  transient  pain. 

(2)  Of  Septic  E>nhulism.—  \{  the  first  metastasis  of  a  gangrenous 
or  suppurative  fncus  is  to  the  lungs,  the  earlier  symptoms  caused  by 
the  .septic  embolus  will  resemble  those  just  describeJ  as  being  caused 
by  a  non-septic  plug,  followed  in  due  time  by  the  evidences  of  pulmo- 
nary abscess  {q.  r.)  or  gangrene  (q.  v.).  Occurring  as  a  part  of  an 
already  existing  pyjemia,  the  symptoms  are  tho.se  of  the  causative 
disease  plus  the  physical  signs  of  a  primary  consolidation,  with  sub- 
sequent abscess  or  gangrene. 
sa 
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Diagnosis. — The  sudden  onset  of  dyspnoea  and  pleuritic  pain^ 
the  expectoration  vf  a  moderate  quantity  of  blood  or  bloody  mucns, 
the  appearance  of  the  physical  signs  of  a  circumscribed  consolida- 
tion at  the  base,  without  fever,  together  with  the  presence  of  chronic 
heart  disease  or  other  acknowledged  causative  condition,  will  enable 
a  diagnosis. 

Pbognosis. — In  small  non-septic  infarcts  not  unfarourable ;  in 
septic  infarcts,  grave. 

V.  Lobar  Pneumonia,— See  page  776. 

VI.  Broncho-pneumonia. — An  infectious  inflununation  of  the 
terminal  bronchi  and  their  communicating  air  cells. 

Causes. — The  disease  may  he  pritiiarif,  the  previous  health  having 
been  good;  or  aecoudari/  to  some  antecedent  disease.  Broncho-pneu- 
monia attacks  especially  the  very  young,  three  fourths  of  the  pneu 
monias  in  children  under  5  years  of  age  being  of  this  variety ;  the 
very  old,  especially  if  they  arc  the  subjocts  of  some  chronic  and  weak- 
ening ailment;  or  the  debilitated  of  any  age.  It  is  most  common 
among  the  poorer  classes  because  of  insanitary  surroundings.  Rickets 
and  chronic  diarrhcea  also  predispose. 

(1)  The  primary  cases  are  usually  due  to  cold  aiul  exposure. 

(2)  The  aecondnry  eases  follow  acute  bronchitis  and  the  infec- 
tious fevers,  especially  measles,  whooping  cough,  diphtheria,  scarlet 
fever,  erysipelas,  an<l  smallpox.  "  A^ipiration  "  pueuiuonia  is  of  this 
type,  and  is  secondary  to  the  iuhahitiim  of  particles  «.if  food  or  drink, 
&n  accident  which  may  occur  when  the  larynx  is  insensitive,  as  in 
the  coma  of  cerebral  apoplexy,  ura'uiia,  or  other  condition  attended 
by  prolonged  unconsciousness.  It  may  follow  operations  on  the 
mouth,  nose,  and  trachea,  or  the  inhalation  of  ether;  or  haemoptysis; 
or  occur  in  connection  with  cancer  of  the  larynx  or  esophagus;  or 
result  from  the  aspiration  of  the  secretiou  from  a  broiichiectatic 
cavity  or  a  purulent  pleurisy  which  has  perforated  the  lung.  In  all 
these  cases  infective  or  irritant  partir-les  enter  the  bronchial  tubes. 

(3)  The  Artri'fn'oMyi/of  bronchivpncumonia  is  of  interest.  No  one 
organism  is  responsible  for  the  disease.  Among  those  which  are 
most  commonly  found  are  the  Pnenmococcus  lanceohtlus,  Streptococ- 
cus pyogenes.  Staph yloeorcus  aureus  et  albus,  the  influenza  bacillus 
(rKEiKKEB's),  and  the  bacillus  of  diphtheria.  As  a  rule  the  infection 
is  a  mixed  one,  at  least  two  varieties  coexisting.  The  most  constant 
organism  in  the  primary  form  of  the  disease  is  the  pneumococcua, 
which  may  exist  alone ;  in  the  secondary  form  the  streptococcus,  usu- 
ally in  combination  with  one  of  the  other  organisms. 

SjinptomB  and  Clinical  Varieties.— The  mode  of  onset  varies.  If 
there  has  been  no  antecedent  disease  and  the  attack  is  primary,  it 
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begins  abruptly  with  a  chil!  imd  a  rapid  rise  in  temperature,  resem- 
bling, in  this  respect,  a  lobar  pneumonia.  On  the  other  Iiaud,  if  there 
is  a  preM3xisting  bronchitis,  either  simple  or  specific,  of  the  larger 
tubes,  the  onset  is  less  abrupt  and  there  is  rarely  a  distinct  chill. 

In  either  case  the  typical  ayniptoms  are  cough,  which  may  be  vio- 
lent and  painful ;  dyspntna  and  rapid  respiration  (40  to  60  to  80),  with 
an  expiratory  moan  ;  fever,  varying  from  102°  to  104'' ;  rapid  pulse  and, 
after  a  time,  cyanosis.  The  physical  signs  at  first  are  simply  those  of 
a  bronchitis  of  the  smallest  tubes,  abundant  sibilant  and  Btibcrepttant 
rifles  without  dulness ;  later,  and  depending  upon  the  presence  of 
patches  of  consolidation,  there  may  be  slight  dulness  with  harsh  or 
broncho-vesicular  respiration,  especially  at  the  bases  and  on  either 
side  of  the  spine.  If  the  consolidated  areas  are  sufficiently  numerous 
and  confluent  the  dulness  may  be  d<*citled,  the  breathing  may  be  bron- 
chial, the  vocal  fremitus  distinctly  increased,  and  marked  bronchoph- 
ony be  present.  In  cases  of  extensive  consolidation  there  may  be  in- 
spiratory retraction  of  the  lower  sternum  and  lower  ribs,  indicative 
of  deficient  lung  expansion. 

There  are  certain,  sometimes  considerable,  variations  in  the  symp- 
toms and  clinical  type  of  the  disease  which  demand  consideration. 

(1)  In  severe  cases,  the  sensitiveness  of  the  nerve  centres  having 
been  decreased  as  an  effect  of  poisoning  by  carbon  dioxide,  the  dysp- 
noea and  eyanosis  steadily  increase,  the  cough  lessens,  the  respirations 
are  shallow  and  ineffectual,  although  rapid,  and  the  rales  become 
larger  and  moister.  The  patient  is  drowsy  but  not  quiet,  and  death 
ensues  from  cardiac  weakness,  especially  of  the  overdistended  and 
labouring  right  ventricle.  This  type  of  the  disease  is  the  suffocative 
catarrh  of  the  old  writers. 
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Chart  XXII.— Temperature  curve  of  prolonired  broncho-pDeunjonis ;  recovery  (Oolt). 


(2)  The  extremely  remittent  type  of  the  fever  in  many  cases  of 
bronchn-pneumonia,  especially  in  children,  is  noteworthy,  as  the  fre- 
quency of  its  occurrence  is  not  always  appreciated,  and  from  a  cer- 
tain resemblance  to  the  temperature  curve  of  malaria  a  diagnosis  of 
the  latter  disease  may  be  made  (Chart  XXII). 
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{'.])  Thi'  primary  form  in  infants  and  young  children  sets  in 
abruptly,  with  liigli  fever.  The  physical  signs  are  those  of  a  some- 
what circuinsit Tibotl  moderate  consolidation  rather  than  of  a  diflFusc 
bronchitis,  and  the  disease  boars  a  close  resemblance  to  a  lobar  pneu- 
monia.    Indeed,  it  frequently  terminates  by  crisis. 

(4)  The  jvrinidry  fortti  in  adults  may  begin  like  a  severe  and  acute 
bronchitis,  but  the  fever,  prostration,  toujfh,  and  dyspmea  are  more 
marked  than  in  a  bronchitis,  and  the  expectoration  is  tenacioas  and 
rusty  or  blood-stained. 

(5)  As  with  lobar  pneumonia  in  children,  so  with  broncho-pneu- 
mouia,  especially  if  t!ie  onset  is  sudden,  the  initial  symptoms  may  be 
predominantly  cerebral  (deliriimi,  drowsiness,  convulsions,  coma),  or 
gaetro-iiilestiimi  (nausea,  vomiting,  more  rarely  diarrhoea),  the  pal- 
monary  symptoms  and  signs  being  masked,  or  not  appearing  until 
several  days  have  elapsed. 

(6)  The  seoondary  form  begins  as  a  bronchitis,  oftentimes  grad- 
ually. If  during  oouvak-scenee  from  an  acute  infection,  especially 
measles  or  pcrtus.sis,  there  is  an  increase  in  the  fever  with  cough, 
dyspncBa,  and  ra[iid  breathing,  the  presence  of  broncho-pneumonia  is 
asaureil,  even  thoiigli  physical  examination  reveals  nothing  but  fine 
moist  rfdes  at  the  bases  or  diffused  through  both  lungs,  without  evi- 
dences of  consolidation. 

(7)  Certain  mild  cases  are  seen  in  adults  which  are  not  commonly 
recognised  as  broncho-pneumonia.  Following  a  severe  ordinary'  acute 
bronchitis  of  the  larger  tubes  in  otherwise  healthy  persons,  the  cold 
may  in  common  parlance  "  hang  on  "  for  more  than  the  ordinary  2 
or  3  weeks.  There  is  an  irritative  cough  with  scanty  expectoration, 
slight  fever  {9"j.5°  to  101*),  and  although  the  patient  may  continue  at 
his  ordinary  vocation,  he  feels  poorly,  his  appetite  is  impaired,  and 
his  sleep  is  restless.  A  careful  pliysical  examination  will  reveal  cir- 
cumscribed areas  where  fine  siibcrejiitant  rales  may  be  heard  upon 
rather  deep  breathing,  perhaps  with  a  slightly  harsh  respiratory  mur- 
mur and  intensilicd  voice  sounds.  The  percussion  note  is  normal. 
Under  rest  in  bed  and  other  appropriate  treatment  recovery  occnra 
usually  in  a  week  or  ten  days. 

Duration, — This  is  extremely  variable.  Very  severe  cases,  espe- 
cially in  children,  may  prove  fatal  in  from  3  to  C,  days.  The  duration 
of  the  common  type  of  broncho-pneumonia  ending  in  recovery  varies 
from  1  to  3  weeks;  in  some  instances  the  disease  is  protracted  to  6 
or  8  weeks,  rarely  even  to  10  or  13  weeks.  Death  or  recovery  may 
occur  at  any  time.     As  a  ride  the  decline  of  the  fever  is  by  lysis. 

TerminatioBS. — These  are  resolution;  suppuration  or  gangrene, 
practically  oidy  in  the  aspiration  or  deglutition  pneumonia  of  which 
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they  are  rommon  Reqnelie;  and  clirouie  interstitial  pneumonia,  espe- 
cially if  tilt"  origiuHl  broucho-pneumonia  is  tubernulous. 

Differential  Diagnosis, — The  cardinal  sj'mptonis  are  fever,  usually 
remittent,  cough,  dyHpna?a,  rapid  respiratictn,  and  hihiteral  fine  or 
siibcrepitant  r^des,  inth  or  withuut  evidences  of  moderate  or  patchy 
conaolidation.  A  patient  with  fever,  rapid  breathing,  and  a  chest  so 
full  of  large  and  small  moist  niles  on  both  sides  tJiat  the  respiratory 
munuur  can  not  be  heard,  has  brontbo-pneiimoiua.  Atypical  cases 
are  most  common  in  infants.  Under  3  years  of  age  broncho-pneu- 
monia is  of  much  more  frequent  occurrence  than  lobar  ])n<.Mimonia. 

The  liifferciitial  diagnosis  is  mainly  betwci-n  primary  broncho- 
pneumonia with  extensive  confluent  consolidations  and  lobar  pneu- 
niuiiiii  (page  776),  or  the  protracted  cases  of  broncho-pneumonia  and 
the  broncho-pneumoutc  form  of  tuberculosis  (page  7!)()).  As  capil- 
lary bronchitis  is  broncho-pneumonia,  nothing  need  be  said  regard- 
ing a  discrimination  between  them. 

Prognosis. —  Broncho-pneumonia  is  always  a  gmve  disease.  In 
children  of  the  better-Iioused  daSvSes  the  niortitlily  varies  frum  10  to 
30  per  cent ;  in  hospitals  and  among  the  very  poor,  from  30  to 
50  per  cent.  The  primary  cases  have  a  good  prognosis ;  the  fatality 
is  greatest  in  the  secondary  forms.  Aspiration  or  deglutition  broncho- 
pneumonia, because  of  its  frequent  tei'mination  in  abscess  or  gangrene 
of  the  lung,  usually  causes  death. 

VII,  Chronic  Interstitial  Pnetuoaonia. — More  or  less  local- 
ized, but  often  extensive,  fibroid  clmnges  occur  in  the  lungs  in  every 
case  of  pulmonary  tuberculosis,  abscess,  tumour,  hydatids,  emphysema, 
and  pleurisy.  Excluding  these,  there  is  a  diffuse  cirrhosis,  usually 
affecting  an  entire  lung,  less  frequently  both  lungs,  which  is  here 
considered. 

{a)  Causes. — Chronic  (diffuse)  interstitial  pneumonia  may  in  rare 
cases  be  a  sequel  of  acute  lobar  pneumonia,  more  commonly  of  a 
broncho-pneumonia;  or  may  result  from  compression  of  the  lung 
and  extension  of  fibrous  tissue  from  a  chronic  pleurisy  ;  or  be  a  con- 
sequence of  syphilis;  or  arise  from  the  pressure  of  a  new  growth, or 
an  aneurism,  or  a  foreign  body  in  a  bronchus.  A  special  form  due  to 
the  inhalation  of  dust  is  descnbcd  elsewhere  (see  Pncumonokoniosis). 

(J)  Symptoms. — There  is  a  chronic  cough,  with  slight  dyspnoea 
often  present  only  on  exertion.  The  cough  may  bo  slight  or  severe, 
with  a  moderate  or  profuse  muco-purulent  expectoration.  Ha?mop- 
tysis  is  not  uncommon.  As  the  bronchial  tubes  are  apt  to  become 
dilated,  the  special  symptoms  and  signs  of  bronchiectasis  (page  902) 
may  be  superadded.  The  disease  is  extremely  chronic,  and  may  be 
protracted  for  from  10  to  20  years  or  longer,  with  but  moderate  losa 
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of  flesh  iind  strength,  the  patient  remaining  able  to  perform  light 
manual  lubour. 

In  advanced  cases  the  physical  signs  are :  Marked  retraction,  ap- 
proximation of  tlie  ribs,  and  deficient  or  absent  expansion  of  the 
aifected  side,  with  compensatory  enlargement  of  the  opposite  healthy 
Bide.  The  spine  is  curved,  with  its  concavity  toward  the  diseased 
lung,  and  the  shoulder  on  the  samo  side  droops.  The  heart  is  drawn 
over  by  the  shrinking  Inng,  and,  when  the  left  lung  is  diseased  and 
retracted,  the  lieart  is  uncovered  and  there  is  a  wide,  visible  impulse 
in  the  2d,  3d,  and  4th  interspaces.  The  vocal  fremitus  is  incre^ised, 
unless  there  is  considerable  thickening  of  the  pleura,  when  it  is 
diminished  or  abs^eiit.  The  percussion  note  is  dull,  flat,  or  wooden, 
except  over  bronchiectatic  cavities,  which,  if  present,  will  cause  a 
tympanitic  or  amphoric  note.  Over  the  apex  and  in  the  axilla  the 
breath  sounds  are  broncho-vesicular  or  bronchial ;  over  brouchiectase*, 
cavernous,  or  aniplioric  ;  over  the  base,  weak,  distant,  or  absent. 
Large  and  small,  dry  or  moist,  riiles,  and  quite  frequently  rubbing 
and  creaking  friction  sounds,  are  present.  Over  the  healthy  lung 
there  may  be  liyperresonance  and  exaggerated  respiration.  The  pul- 
monary second  sound  ia  accentuated  and  murmurs  may  develop, 
especially  at  tlie  tricuspid  valve,  when  the  right  ventricle  begins  to 
fail  because  of  the  extra  work  imposed  upon  it. 

Death  may  result  from  intercurrent  disease ;  from  profuse  hsemop- 
tysis;  from  cardiac  failure;  or  from  gradual  asthenia. 

(c)  Differential  Diatjnosi^. — Practically  the  only  disease  from 
which  it  requires  differentiation  is  pulmonary  tuberculosis,  with 
fibroid  changes  so  extensive  (fibroid  phthisis)  that  the  symptoms  and 
physical  signs  of  tlie  two  conditions  are  identical.  If  both  lungs  are 
affected  it  speaks  for  tuberculosis,  but  the  only  absolute  evidence  is 
the  finding  of  tubercle  bacilli  in  the  sputum. 

VIII.  Fneumonokoniosis. — (o)  Nnture  and  Causes. — This  is 
a  chronic  interstitial  pneumonia  due  to  the  inhalation  of  dusts  inci- 
dent to  special  employments.  According  to  the  cause,  certain  varie- 
ties are  recognised — anthracosis^  or  coal-miner's  disease ;  chalicosis, 
"stonecutter's  phthisis"  or  "grinder's  rot,"  cunsed  by  the  initiation 
of  mineral  dust,  in  stonecutters,  millstone  makers,  and  grinders  of 
cutlery;  and  siderosis.,  cansed  by  the  inhalation  of  metallic  particles 
by  workers  in  iron  (especially),  also  in  brass  and  bronze.  Fibrosis 
may  be  due  furtlier  to  the  breathing  of  vegetable  dusta  by  groin 
shovellers,  and  workers  in  cotton,  flax,  and  tobacco. 

(b)  Symptoms. — These  come  on  gradually  after  years  of  exposure 
to  the  causative  environment.  The  earliest  symptoms  and  signs 
are  those  of  a  chronic  bronchitis,  then  of  associated  emphysema, 
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and  finally  of  chronic  interstitial  pneumonia,  with  or  without  bron- 
chiectasis. In  the  later  stages  the  lungs  may  become  tuberculous  and 
the  signs  of  ulcerative  carities  become  manifest. 

(c)  Diagrtosis. — This  depends  upon  the  history  of  long-continued 
inhahitiou  of  dust ;  the  presence  of  chronic  bronchitis,  emphysema, 
and  fibrosis;  and  particularly  upon  an  examination  of  the  sputum. 
In  anthraeosis  it  is  black;  in  siderosis  it  is  of  a  reddish  colour;  in 
chalicosis  the  microscope  reveals  the  shining  angular  particles  of 
silica.  Whether  the  process  has  become  tuberculous  must  be  ascer- 
tained by  an  examination  for  tubercle  bacilli. 

(d)  Prognosis. — In  the  early  stages  favourable  if  the  patient  can 
leave  his  obnoxious  employment.  Otherwise,  and  in  advanced  cases, 
the  prognosis  is  grave,  although  the  disease  is  very  chronic. 

IX.  PlitMsis  Pulmonalis. — See  pages  790  to  795. 

X.  Piilmonary  Atelectasis. — {a]  Causes.  —  Collapse  of  the 
lungs — a  partial  or  entire  disappearance  of  air  from  the  alveoli  by 
compression  of  the  lung  or  absorption  of  the  air — may  be  congenital 
or  acquired.  The  congenital  variety  occurs  in  the  newborn  or  pre- 
maturely-born infant,  as  a  result  of  deficient  breathing  power  or  ob- 
struction of  the  air  passages.  An  acquired  atelectasis  may  be  due  to 
obstruction  caused  by  the  formation  of  mucus  in  bronchitis  of  the 
smaller  tubes ;  to  compression  of  the  lung  by  large  pleural  or  peri- 
cardial effusions  or  pneuuiothorax,  thoracic  aneurism  or  tumour,  or 
great  enlargement  of  the  heart;  to  the  weakened  respiratory  action 
caused  by  various  paralyses;  to  upward  pressure  upon  the  diaphragm 
by  abdominal  effusion,  tumour,  or  meteorism ;  or  to  thoracic  de- 
formities. 

(A)  Spnptoms. — These  are  rarely  distinctive,  as  the  condition 
occurs  usually  in  combination  with  broncho-pneumonia,  especially 
in  the  milder  forms  of  the  latter  which  constitute  the  "grippy 
chest." 

If  the  areas  of  collapse  are  small  there  is  no  dulness,  the  respini- 
tory  sounds  are  weak  or  absent,  and  at  the  end  of  inspiration  there 
are  localized  fine  or  aubcrepitant  n'lles,  often  with  little  or  no  fever. 
Larger  areas  may  present  a  weak  broncho-vesicular  or  bronchial 
■breathing  with  appreciable  dulness;  and  if  the  collapse  is  extensive, 
as  in  the  atelectasis  of  the  newborn,  the  respiration  is  rapid,  there  is 
cyanosis,  the  lower  half  of  the  chest  is  retracted  during  inspiration, 
the  extremities  are  cold,  and  there  may  be  muscular  twitching  or 
even  convulsions. 

XI.  Smphysema. — This  term  embraces  interstiiinl  emphysema, 
the  form  in  which  there  is  a  rupture  of  t"he  air  cells,  the  contained  air 
passing  into  the  interlobular  tissues ;  and  vesicular  emphysema,  in 
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(I)  iiiriiiiiiiiiHrB|>iijwi    TiiMiiiiwiii  ■■■■ill  iiriiii  i«m,  w 

to  rnptare  of  air  edli  duiB^  «  nolent  ft  «l  ri>wghi»j;.  or  rtniaiag 
»  childbirth  or  at  •tool,  «r  dariag  eoavakMHU  The  rwiiiri—  en 
■oi  be  reeogiiiaed  boIcm  the  air  tnvris  fa«a  »  nipone  at  tbentetti 
tlw  lug  alaog  the  trathm  to  Uie  tiwntt  of  the  neck,  cmmaag  n^ 
eataneooa  emphjwnia ;  or  an  air  mc  laptaies  into  the  pienim  vitk 
f  omataoB.  «f  a 
A  frietioa  sottod  of  a  ( 
beard  ia  plevriej  b  ebujaed  to  be 
ititial  empbjBena. 

(11)  gfpttUtpMo  iBMTnM.— The  Imgi  i 
the  atrophj  and  great  djafeentko  of  the  air  odb. 

(a)  Cammt. — A  eoBgenital  and  oAea  hereditary 
long  tiase,  probablj  a  defectiTe  devdopaieat  of  the 

be  predicated,  after  which  a  pawitoatly  bigfa  intrs-alTvolar  sir 
aeooaiplidMa  the  dilatation.  The  diaeaie  mar  follow  chrook 
bwBOhftta,  vboofHiig  ooogb,  and  bronrhial  astboa,  all  of  which  csiue 
tacreaetd  intnipohDoaaiy  ftiiirti ;  eo  alao  with  heavy  lifting,  bbnr- 
ing  va  wind  in«tniiD«tita,  and  glaas-blowing. 

(6)  Sgmptomt. — The  diceaee,  in  nearly  all  inetanpee,  begins  inadi- 
o«sly«  often  in  early  childhood.  In  a  weU-dstdaped  caae  there  ia 
dyqtDoea,  which  may  be  constant  or  perbi^i  fek  ooly  oo  exortiao, 
^ten  with  wheezy  breathing  and  laboured  expiratioin.  Cyaaoais  n 
itrj  ooamon,  and  may  be  extreme  althoogh  the  patiait  ia  about 
Ooogfa  and  freqaent  attacks  of  bronchitis,  often  of  an  asthmatic 
character,  eometiraes  with  aerere  cyanoais,  are  common.  Ultimately 
the  coogti,  like  the  bronchitis,  becomes  peraiBtent  and  chraoie. 
The  cough  may  for  some  -yearB  disappear  dvuiag  the  sniaaier  and 
retam  in  the  winter.  Intercorrent  paroxTsms  of  gpaemodic  asthma 
are  not  ancommoo.  The  temperature  is  osnallj  subnormal  and  the 
mrfaoe  of  the  body  noticeably  cooL  The  pobe  is  weak  bat  not  rapid. 
As  a  resolt  of  the  obstroction  to  the  flow  of  blood  through  the  lungs 
the  right  ventricle  may  become  hypertrophied,  followed  in  conrsaj 
time  by  dilatation,  tricuspid  insoffiriency,  and  consequent  widee| 
passive  congestion  in  the  systemic  reins.  There  may  be  a  slow  k 
of  strength  and  flesh. 

The  physical  ngtu  in  a  well-marked  case  are  quite  distinctire. 
Inspection  shows  the  emphysematous  chest  (Fig.  283).  The  exptin- 
sion  is  greatly  lessened,  the  principal  movement  of  the  chest  is  ver- 
tical, the  upper  abdomen  retracts  daring  inspiration,  and  the  expira- 
tory movement  is  prolonged.     The  stemo-mastoid  muscles  are  promi- 
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nent  and  hypertropbied.  The  neck  veins  are  distended,  perhapa 
piilmiting.  The  apex  beat  ia  iiBually  not  piilpahle,  but  tliere  is  com- 
monly a  marked  epigastrie  pulsation  and  systolic  shock  over  the  enai- 
form  appendix.  The  vocal  fremitus  is  lessened.  The  percussion  note 
throughout  is  abnormally  clear  and  hyperresonant,  at  times  slightly 
tympanitic.  The  normal  limits  of  pulmonary  resonance  are  extended 
in  every  direction,  the  cardiac 
dulnesa  is  lessened  or  disap- 
pears, the  upper  limits  of  he- 
patic and  splenic  dulness  are 
lovrered  by  one  or  two  inter- 
spaces, and  there  is  resonance 
extending  to  an  unusnally 
high  level  above  the  clavicles, 
often  M'ith  supratdavieular 
bulging.  The  characteristic 
auscultatory  finding  is  that 
of  a  greatly  prolonged,  low- 
pitched,  often  wheezy,  expir- 
atory sound,  while  the  inspir- 
atory element  is  short,  weak, 
or  even  absent.  Large  and 
small,  dry  or  moist,  riiles,  due 
to  a  coexisting  bronchitis,  are 
often  heard,  and  may  be  so  abnndant  as  to  obscure  the  respiratory 
murmur.  Over  those  portions  of  the  lung  which  are  not  greatly 
distended  there  may  be  exaggerated  or  harsh  breathing.  Vocal  reso- 
nance may  be  increased,  diminished,  or  absent.  The  pulmonary 
second  sound  is  usually  accentuated,  and  the  signs  of  right  ventricu- 
lar hypertrophy  and  dilatation  or  tricuspid  insufficiency  (y.  r.)  may 
be  found. 

An  acute  vesicular  emphysema  may  develop  quite  suddenly,  dur- 
ing attacks  of  angina  pectoris  and  the  pscndo-astbmittic  seizures 
of  cardiac  disease,  because  of  the  combination  of  violent  inspira- 
tions with  cyanosis  and  pulmonary  congestion.  Percussion  shows 
a  great  increase  in  the  volume  of  the  lungs,  and  upon  auscultation 
there  are  prolonged  expiration  and  nniversally  distributed  sibilant 
riUos. 

(c)  Course  and  Proffnosis. — With  the  exception  of  tbe  rare  acute 
form,  the  course  of  the  disease  is  essentially  chronic  and  progressive. 
It  is  incunible,  although  not  inconsistent  with  a  long  life.  Frequent 
attacks  of  bronchitis  aggravate  the  disease,  and  death  may  occur 
from  an  intercurrent  pneumonia  or  the  development  of  pulmonary 
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phthisis.     The  right  heart  sequelas — dropsy,  hemoptysis,  or  acnt« 
dilatation  and  cyauosis — may  terminate  life. 

(rf)  Diagnosis. — The  symptoms  and  physical  signs  in  a  well- 
marked  case  are  usually  sufficiently  distinctive  to  avoid  mistakes. 
It  may  require  discrimination  from  the  following  conditions : 

(1)  Chronic  Bronchitis. — Hypertrophic  emphysema  is  separated 
from  simple  chronic  bronchitis  by  the  dyspnoBa,  the  altered  shape  of 
the  chest,  the  hyperresonance,  and  the  low-pitched  and  prolonged 
expiration  characteristic  of  the  former. 

(2)  Pneumothorax. — This  is  usually  unilateral  and,  as  a  rule,  of 
sudden  development  and  urgent  character.  The  percussion  note  is 
of  a  distinctly  tympanitic  quality  rather  than  simply  hyperresonan t, 
coin  {Mfrcussion  elicits  the  bell  sound,  and  there  is  a  line  of  flat- 
ness at  the  base  of  the  lung.  Auscultation  reveals  amphoric  respi- 
ration  without  vesicular  quality,  and  there  may  be  metallic  tinkling 
and  suocu.ision  sounds.  Xeverthelesa  the  so-called  spontaneous 
pneumothorax  may  result  from  the  rupture  of  an  emphysematoas 
bleb. 

(3)  Pleurisy  with  Eflfusion. — The  hyperresonant  or  slightly  tym- 
panitic (Skodaic)  percussion  sound  over  a  lung  compressed  bya  pleu- 
ritic effusion  may  suggest  emphysema,  but  the  unilateral  flatness, 
the  fever,  and  other  evidences  of  pleural  inflammation  should  pre- 
vent such  !i  mi.stake. 

(III)  Atrophic  Emphysema.— Senile  or  small-lunged  emphysema 
is  a  primary  atrophy  of  the  lungs,  the  air  cells  coalescing  to  form  a 
series  of  large  vesicles.  Tlie  chest  is  small  and  the  intercostal  spaces 
narrowed  by  the  increased  obliquity  of  the  ribs  consequent  upon  the 
diminution  in  the  volume  of  the  lungs,  a  condition  directly  opposite 
to  that  wliich  obtains  in  hypertrophic  emphysema.  The  subjects 
have  had,  for  years,  chronic  bronchitis,  winter  cough,  and  dyspnoea, 
and  presettt  an  old  and  withered  app?arance. 

(IV)  Compensatory  Emphysema.— When  there  is  deficient  expan- 
sion of  one  lung  or  a  portion  of  a  lung,  the  other  lung  or  a  part  of 
the  same  lung  will  expand  to  compensate  for  the  areas  which  have 
ceased  to  functionate.  Thus  one  lung  becomes  the  seat  of  a  com- 
pensatory emphysema  when  its  companion  is  crippled  by  cirrhosis, 
lobar  pneumonia,  a  large  pleural  effusion,  or  a  pneumothorax. 
Localized  vicarious  emphysema  occurs  in  the  neighbourhood  of 
broncho-pneumonic  areas  and  tuberculous  deposits  or  scars,  and 
especially  at  the  anterior  margins  of  the  lung  if  extensive  pleural 
adheaions  prevent  its  expansion.  The  condition  is  occasionally  to 
be  recognised  by  the  local  finding  of  some  of  the  physical  signs 
which  are  indicative  of  general  emphysema. 
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XII.  Abscess  of  the  Xtting. — (a)  Causes. — An  acate  suppura- 
tive pneumonia  caused  by  pyogenic  organisms,  usually  the  Strepto- 
coccus ptfogenes,  or  the  Staph tjlococctis,  less  commonly  by  the  Pneu- 
mococcus.  Bacillus  typhosus,  or  other  specific  germ.  The  suppura- 
tion may  be  diffuse ;  more  commonly  one  or  more  abscess  cavities  are 
formed.  Abscesses,  usually  small  and  multiple,  occasionally  large, 
may  follow  a  lobar  or  broncho-pneumonia,  but,  aside  from  suppurative 
infiltration^  this  is  a  rare  sequence,  except  with  inlialatioiior  deglu- 
tition pneumonia  (including  foreign  bodies),  in  which  it  is  common. 
The  causative  organisms  may  reach  the  lung  in  infective  emboli 
during  the  course  of  pyajmia,  puerperal  septiciemiu,  purulent  osteo- 
myelitis, or  ulcerative  endocarditis,  with  or  without  the  production 
of  infarcts.  The  abscess  may  result,  by  e.vtension  or  perforation, 
from  a  purulent  pleurisy,  or  the  perforation  of  an  hepatic  absuess  or 
suppurating  hydatid  cyst. 

[b)  Symptoms  nnd  Diagnosis. — If  the  abscess  follows  inspiration- 
pneumonia  and  is  of  sufficient  size,  the  condition  is  easy  of  recog- 
nition. There  will  be  a  chill,  high  fever,  and  sweating;  physical 
examination  reveals  the  signs  of  a  cavity,  and  au  examination  of  the 
expectoration  will  afiford  characteristic  findings.  The  sputum  ia 
yellow  or  greenish,  with  an  odour  which  is  ofFeusive  but  not  putrid 
like  that  of  gangrene,  and  contains  ptrticles  of  lung  tissue  and 
elastic  fibres,  often  in  large  numbers.  If  the  abscess  is  too  Bmall  to 
cause  cavity  signs,  or  if,  as  in  septic  embolism,  there  arc  multiple 
small  abscesses,  tlie  pliysical  signs  are  indefinite  and  the  symptoms 
are  overshadowed  by  those  of  tlie  general  pyaemia.  In  the  non- 
pysemic  cases  ulcerative  endocarditis  of  the  left  heart  and  septic 
nephritis  may  occur  as  secondary  infections,  in  which  case  the  symp- 
toms of  these  lesions  will  supervene. 

(c)  Progmmi*. — As  a  rule  death  follows.  In  the  abscesses  re- 
sulting from  pneumonia  there  are  occasional  recoveries,  and  if  the 
abscess  is  single  and  accessible,  surgical  aid  may  avail. 

XIII.  G-aBg^ene  of  the  Xiung. — This  results  from  infection  of 
a  necrotic  area  iu  tiie  lung  by  the  organisms  of  putrefaction, />?h»  an 
abnormal  vulnerability  of  the  tissues. 

{(i)  Causes. — Diabetes  in  particular,  and  general  debility  from 
long-continued  fevers,  predispose.  It  may  be  a  consequence  of  lobar 
pneumonia,  tuberculous  or  bronchiectatic  cavities,  and  hemorrhagic 
infarctions ;  or  of  the  lodgment  of  foreign  bodies  in  the  bronchi, 
especial  1  J'  particles  of  food,  or  infective  particles  from  disease  of 
the  upper  air  passages,  aa  in  deglutition  or  inhalation  pneumonia ;  or 
the  perforation  of  a  carcinomatous  ulcer  of  the  esophagus  into  the 
lung  or  bronchus  ;  or  be  due  to  pressure  upon  the  bronchi  by  aueu- 
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rism  or  tumour;  or  obstruction  of  tin?  pulmonary  artery  by  cniboligm 
or  pressure.  An  embolua  from  a  gaugroHuua  area  elsewhere  may  in- 
itiate it.  It  may  also  result  from  tlie  direct  extension  of  disease  of 
the  ribs  or  of  the  necrotic  changes  attendinfr  malignant  growths  of 
the  esophagus  or  stomach.  It  is  obvious  that  in  the  majority  of 
these  cases  there  is  death  of  the  part,  either  with  simultaneous  or 
secondary  putrefactive  infection,  and  that  gangrene  is  a  symptom 
rather  than  a  disease. 

{b)  Siiniptfimn. — There  is  irregular,  usually  moderate,  fever,  with 
prostration,  rapid  pulse,  and  loss  of  fle-sh.  Infrequently  the  general 
symptoms  may  be  slight. 

The  physical  signs  are  those  of  cavity,  provided  the  latter  is  suffi- 
ciently large  and  so  situated  as  to  be  accessible  to  the  usual  methods 
of  determining  its  presence.  If  the  cavities  are  small  and  deep- 
seated  they  will  elude  recognition,  and  only  the  signs  of  the  bronchi- 
tis, which  always  cooxista,  can  be  detected. 

The  characteristic  symptoms  are  the  intensely  fetid  odour  of  the 
breath  and  the  clmracter  of  tlie  sputum.  The  expectorated  material 
is  usually  abundant,  and  when  allowed  to  stand  separates  into  three 
layers,  the  uppermost  consisting  of  a  thick,  grayish  froth ;  the  mid- 
dle, of  a  watery,  occasionally  greenish  or  brownish,  fluid;  and  the 
undermost  of  a  heavy  greenish-brown  sediment  containing  fragments 
of  lung  tissue,  abundant  I'lastic  fibres,  pus,  blood  pigment,  fatty  crys- 
tals, granular  matter,  bacteria,  and  leptothrix.  Red  cells  are  often 
jiresent,  not  infrequently  in  macro-scopic  quantities.  Dittrieh's  plugs 
(page  'M)2)  are  not  foiintl.  Profuse  liwmoittysis  may  oconr  from  ero- 
sion of  a  large  vessel ;  the  pleura  may  be  perforated,  causing  emphy- 
sema or  pyopneumothorax;  and  cerebral  abscess  may  be  a  conse- 
quence, as  in  bronchiectasis. 

(c)  Diiignonis. — The  distinguishing  symptom  is  the  horrible  odour 
of  the  breath,  which  may  permeate  the  air  of  a  large  ward.  It  is  more 
intense  than  that  of  putrid  bronehiti.'^  or  abscess,  and  this  fact,  to- 
gether with  an  examination  of  the  sputum,  will  aid  in  separating  gan- 
grene from  either  of  the  affections  just  mentioned.  Nevertheless 
considerable  difficulty  may  be  experienced  in  the  differential  diagnosis. 

(d)  Frognoars. — In  the  majority  of  cases  death  results.  If  the 
gangrene  is  strictly  circumscribed,  recovery  may  occur  through  en- 
capsulation, with  discharge  of  the  broken-down  tissues  by  way  of 
the  bronchi.  In  accessible  localized  cavities,  wliose  situation  can  be 
accurately  determined,  surgical  interference  has  been  successful. 

XIV.  New  Growths  in  the  Lungs. — The  most  common 
forms  are  carcinoma  and  sarcoma ;  rarely  primary  and  unilateral, 
usually  secondary  and  bilateral.    The  primary  forms  occur  with  equal 
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frequency  in  each  sex  ;  the  secondary  involvements  are  more  common 
in  women.  The  seoondary  neoplasms  may  originate  by  eontiguity 
from  disease  of  the  mammary  ghind  (most  common),  pleura,  medias- 
tinum, or  esophagus;  or  by  metastasis  from  carcinoma  of  the  liver, 
uterus,  or  rectum,  or  an  osteo-sarcoma.  The  associated  lesions  are 
pleurisy,  either  carcinomatous  or  sero-fihrinous,  with,  perhaps,  a 
iiemurrhagic  effusion ;  and  enlargement  of  tlie  tracheal,  bronchial, 
cervical,  and,  rarely,  the  inguinal,  lymph  glands. 

(a)  Sifmp/oMK. — The  disease  may  be  quite  hiteut  so  far  as  pulmo- 
nary symptoms  are  concerned.  Indeed,  in  any  case,  the  symptoms 
are  variable,  depending  upon  the  size,  localization,  multiplicity,  and 
other  characters  of  the  growths.  There  may  be  at  first  simply  the 
evidences  of  a  bronchitis.  Ultimately  there  is  eou(//i,  with  the  so- 
called  prune-juice  or  currant-jelly,  rarely  grass-green,  sputum,  due  to 
an  admixture  of  blood  or  altered  blood  pigment;  pain,  depending 
largely  on  the  degree  to  which  the  pleura  is  involved;  and  dijxpneea, 
which  may  be  paroxysnuil  and  caused  by  pressure  on  the  trachea. 
The  breath  and  sputum  may  be  offensive  because  of  putrefactive 
infection  of  necrotic  areas  (gangrene). 

Certain  pressure  sjTnptonis  will  bo  present  according  to  the  size 
and  site  of  the  growth.  Thus  there  tnay  be  dysphagia,  from  pressure 
on  the  esophagus ;  dyspntna,  from  pressure  on  tlie  tracliea  or  large 
bronchi;  hoarseness  and  aphonia,  from  pressure  on  the  recurrent 
laryngeal  nerve  and  consequent  vocal-cord  jmralyses;  distention  of 
the  veins,  cyanosis,  and  oedema  of  the  face,  neck,  and  one  or  both  of 
the  upper  extremities,  from  pressure  on  the  intrathoracic  venous 
trunks ;  and  displacement  of  the  apex  beat,  the-  heart  having  been 
dislocated.  B^ever  is  occasionally  present,  cachexia  develops,  and  pro- 
fuse htemoptysis  has  been  noted.  The  phifsiial  m'ffus  are  variable, 
depending  partly  on  the  growth,  but  largely  on  the  presence  or  ab- 
sence of  pleural  effusion.  The  affected  side  may  be  enlarged  and 
immobile  if  the  tumour  is  large,  although  the  bulging  is  more  com- 
monly due  to  fluid.  The  superficial  veins  of  the  chest  may  be  dia- 
teuded.and  the  face,  neck,  and  upper  extremities  a?dematous.  There 
is  dnlnesa  or  flatness,  the  vocal  fremitus  is  diminished  or  absent, 
pleural  friction  sounds  are  frequent,  and  the  breath  sounds  are  usu- 
ally weakened.  Less  commonly  there  is  bronchial  breathing.  The 
cervical  or  axillary  glands  may  be  found  enlarged  and  hard. 

(b)  DingNOsix. — Primary  growths  are  ditHcult  to  diagnose,  and  a 
positive  decision  must  often  be  witlihcld  until  somewhat  distinctive 
symptoms  are  manifest,  viz.,  the  progressive  cachexia,  the  peculiar 
sputum,  the  pressure  symptoms,  the  glandular  enlargements,  and 
the  finding  of  unilateral,  irregular,  and  indefinite  physical  signs. 
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In  secondary  growths,  the  occurrence  of  such  pulmonary  symp- 
toms as  have  been  described,  in  conjunction  with  the  presence  of 
malignant  disease  elsewhere,  or  a  history  of  the  previous  removal 
of  a  carcinomatous  or  sarcomatous  growth, should  enable  u  diagnosis. 

If  tlie  pleura  is  inrolred,  an  examination  of  the  aspirated  fluid 
(pagi.'  «95)  may  reveal  characteristic  cells. 

{<•)  Progiwuis. — The  disease  ends  fatally  after  an  average  dura- 
tion of  from  6  to  8  months,  with  extremes  of  6  weeks  and  3  years. 


V.  DISEASES  OF  THE   PLEURA 

I.  PleTiriay  in  General.— Inflammation  of  the  pleura  is 
doubtless,  for  the  moat  part,  a  symptom  of  a  condition  rather  than  a 
separate  disease.  In  the  majority  of  cases  it  is  excited  by  micro- 
organisms or  their  products ;  less  frequently  by  an  intoxication  such 
as  that  of  nephritis  or  gout;  cold,  exposure,  and  injury  simply  pre- 
dispose. Pleurisy  may  be  acute  or  chronic ;  and,  according  to  patho- 
logical character,  fibrinous,  sero-fibrinous,  purulent,  or  hemorrhagic. 
One  of  these  may  shift  into  another,  or  terminate  in  a  chronic  form, 
but  in  a  considerable  number  of  cases  the  original  character  of  the 
inflammation  persists  without  change — e.  g.,  a  sero-fibrinous  pleurisy 
remains  sero-fibrinous. 

No  one  micro-organism  is  found  in  acute  pleurisy.  Thus  the 
Bacillus  titberciilnstg  is  responsible  for  many  cases,  either  primary  or 
secondary,  although  the  germs  occur  in  such  scanty  numbers  that 
they  are  rarely  detected  except  by  the  injection  of  large  quantities 
of  the  exudate  into  guinea-pigs.  In  the  jileurisy  associated  with 
lobar  pneumonia  the  pneumococcus  is  found,  although  the  germ  may 
be  present  without  pneumonia  ;  and  in  that  occurring  with  broncho- 
pneumonia and  some  cases  of  lobar  pneumonia  the  streptococcus  ia 
the  active  agent.  In  purulent  pleurisy  the  pneumococcus  or  strep- 
tococcus may  be  discovered.  Occasionally  noted  are  the  Staph ylo- 
coecNSy  Bacillus  coli  communis,  Frie<llander'H  bacillus,  typhoid  bacillus, 
diphtheria  bacillus,  gonococcus,  proteus,  and  the  bacillus  of  anthrax. 
The  three  principal  bacteriological  forms  of  pleurisy  are  the  fuherru- 
lous,  pneumocorciCy  and  gtreptnrocric. 

II.  Acute  FibiinoTia  PleuxiBy.  —  Caujies. — Dry  or  plastic 
pleurisy  (without  fluid  exudate)  may  perhaps  occur  as  a  result  of 
cold,  bat  much  more  commonly  it  is  secondary,  especially  to  lobar 
pneumonia,  leas  frequently  to  pulmonary  abscess,  gangrene,  carci- 
noma, or  infarctions;  or  to  pyaemia,  rheumatic  fever,  chronic  ne- 
phritis, or  chronic  alcoholism  ;  or  originate  by  extension  from  peri- 
carditis, peritonitis,  or  hepatitis.     It  has  a  special  relation  to  tuber- 
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culosis,  occurring  sometimes  as  a  primary  infection,  more  commonly 
as  a  secondary  event  to  a  pulmonary  tuberculous  focus. 

Symptom n. — There  are  stitch  pains  in  the  side,  usually  iu  the 
neighbourhood  of  the  nipple,  increased  by  movement  and  especially 
by  inspiration,  and  accompanied  by  a  dry  and  painful  cough.  Both 
cough  and  respiration  are  restrained,  and  the  patient  bends  toward 
the  affected  aide  in  order  to  minimize  the  pain.  For  the  same  rea- 
son the  breathing  is  hurried,  shallow,  jerking,  and  mainly  abdominal 
in  type.  Fever  is  usually  present,  but  seldom  exceeds  101°,  and  in 
mild  cases  may  hardly  rise  above  the  normal. 

Physical  examination  revedXi  deficient  expansion  on  the  affected 
side,  with  rubbing,  grazing,  or  frcpitaiiug  friction  sounds.  Unless 
the  amount  of  fibrin  is  considerable  there  will  be  no  change  in  the 
Tocal  fremitus  or  the  percussion  note. 

Ditifjnmis  and  Prognosis. — The  severe  pain  of  pleurodynia  and 
intercostal  neuralgia  may  closely  simulate  a  dry  pleurisy,  but  the 
absence  of  fever  and  friction  sounds  in  the  former  two  renders  the 
discrimination  easy.  Recovery  is  usual  after  a  duration  of  from  a  lew 
days  to  2  or  3  weeks,  but  repeated  attacks  lead  to  extensive  adhesions 
and  thickening  of  the  pleura.  The  possibility  of  its  occurrence,  either 
at  the  base  or  the  apex  of  the  lung,  as  a  symptom  of  tuben-ulosis, 
should  be  borne  in  mind. 

III.  Sero-flbrinouB  PlenriBy. — iiay  be  the  second  stage  of  a 
dry  pleurisy,  but  there  is  often  a  serous  exudate  from  the  first. 

Causes. — Tliose  are  essentially  the  same  as  for  II  preceding.  The 
proportion  of  cases  due  to  iubervnlous  infeciiuu  is  variously  esti- 
mated at  from  one  third  to  thret;  fourths,  usually  secondary  to  pul- 
monary tuberculosis,  occasionally  to  tuberculous  peritonitis.  Other 
caaes  arise  in  connection  with  rheumatic  fever,  lobar  or  broncho- 
pneumonia, typhoid  fevLT,  pericarditis,  carcinoma  or  cirrhosis  of  the 
liver,  and  chronic  nephritis.  Exposure  to  cold  and  damp,  or  injuries 
of  the  chest,  quickly  predispose. 

Symptoms. — As  a  rule  the  onset  is  gradual.  There  is  pain  in  the 
side,  usually  referred  to  the  nipple  or  axilla,  less  commonly  (when  the 
diaphragmatic  pleura  is  involved)  to  the  abdomen  or  the  lower  part 
of  the  back.  It  is  sharp  and  catching,  and  aggravated  by  coughing, 
deep  breathing,  or  other  movements.  When  effusion  occurs  and  the 
inflamed  surfaces  are  separated  the  pain  lessens  or  disappears.  There 
is  dyspnoea,  due  at  first  to  the  pain,  later,  unless  the  effusion  has  oc- 
curred very  slowly,  to  pressure  of  fluid  upon  the  lung.  Large,  slowly 
formed  effusions,  as  in  latent  pleurisy,  may  be  unattended  by  dyspncea 
except  on  exertion.  In  severe  cases  orthopnoea  and  cyanosis  may  be 
manifest.    The  patient  is  apt  to  lie  upon  the  affected  side.     Cough, 
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usually  short  and  dry,  or  with  a  sUght,  occasionally  blood-streakcd 
expectoration,  is  an  early  gymptom.  There  is  fever,  which  at  the 
onset  may  be  102'"  to  103°,  often  falling  in  a  day  or  two  to  101"  or  even 
less,  and  usually  disuppparing,  always  by  lysis,  in  from  1  to  3  or  more 
weeks.  The  affected  side  may  be  1  or  2  degrees  warmer  than  the 
other.  The  pulse  is  frequent,  and  in  large  effusions  may  present 
abuormalitiea  in  rhythm  and  size.  Except  during  the  absorption  of 
the  fluid,  when  it  may  increase  to  80  or  more  ounces,  the  total  diuly 
output  of  urine  is  diminished.  The  bowels  are  usually  constipated, 
J^ausea  and  vomiting  are  infrequent  initial  symptoms. 

The  physical  signs  are  important,  and  vary  with  the  three  stages 
of  the  disease :  the  dry  stage,  the  stage  of  effusion,  and  the  stage  of 
resorption.  The  signs  of  the  first  stage  are  those  of  acute  fibrinous 
pleurisy  (see  II  preceding) ;  of  the  second  as  follows: 

Inspection  and  Palpation. — The  affected  sid«  expands  imperfectly, 
and  if  the  effusion  is  large  there  is  an  increase  in  its  s'ze  with  oblit- 
eration or  bulging  of  the  intercostal  spaces.  (Edema  of  the  chest 
walls  and  fluctuation  are  very  seldom  manifest.  Depending  upon 
the  quantity  of  the  effusion  the  apex  beat  is  displaced  to  a  varying 
extent :  in  right-side  exudates,  to  or  beyond  the  left  mammillary  lino 
in  the  -tth  or  5th  interspace,  or  even  into  the  axilla;  in  left-side 
exudates  it  may  lie  behind  the  sternum  and  be  imperceptible,  or  be 
carried  to  or  to  the  outside  of  the  right  mammillary  line  in  the  3d 
and  4th  interspafcs.  It  should  be  remeinhered  that  the  liver  or  the 
spleen  may  be  jiushed  downward  by  the  effusion,  and  the  displaco- 
ment  may  simulate  enlargement  of  these  organs.  The  vocal  fremitus 
is  diminished  or  absent  according  to  the  uniuunt  of  the  effusion — a 
most  valuable  sign — although  it  niuy  persist  with  large  exudates  if 
tliere  are  conducting  bauds  of  adhesion  between  lung  and  chest  wall, 
is  present  in  infants  especially  while  crying,  and  is  less  reliable  in 
women  th'an  in  men.  Mennuratinn. — In  large  effusions, after  making 
due  allowitnce  for  the  normally  larger  size  of  the  right  chest,  the  af- 
fected side  is  found  upou  measurement  to  exceed  the  other  by  ^  to  li 
inches,  especially  at  the  end  of  expiration. 

Percussion. — There  is  impaired  resonance,  passing  into  dulness  or 
absolute  flatness  as  the  effusion  increases.  This  is  usually  first  per- 
ceived posteriorly.  If,  by  gentle  jjcrcussion,  the  upper  limit  of  the 
dulness  is  determined,  it  is  found  to  be  at  a  higher  level  posteriorly 
than  in  front.  With  a  moderate  effusion,  the  patient  sitting  upright, 
the  line  of  dulness  has  the  "S"  curve.  This  line,  beginning  rather 
low  down  in  the  back,  passes  upward  from  the  spine  and  curves 
obliquely  across  the  back  to  the  axillary  region,  whence  it  descends 
anteriorly  to  the  sternum.     Movable  dulness — a  change  in  the  posi- 
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erect,  and  then  while  lying  down— is  an  unmist 
of  fluid,  but  can  not  be  demonstrated  in  very  large  or  encysted 
effusions.  The  dulness  or  fiatnesa  of  fluid  has  a  peculiar  resistant 
quality  readily  recognised  by  practice.  Skoila's  resonance,  a  tym- 
panitic percussion  note,  which  may  be  elicited  under  the  clavicles 
iind  above  the  level  of  the  fluid  posteriorly,  is  very  suggestive  of 
effusion.  With  largo  elTusiona  cracked-pot  resonance  and  the  tracheal 
tone  may  bo  obtained.  On  the  right  side  the  dulness  is  continuous 
with  that  of  the  liver ;  on  the  left  side,  in  the  mammillary  line,  it 
may  extend  downward  and  abolish  the  tympanitic  resonance  of 
Traube's  semilunar  space. 

With  reference  to  the  amouMt  ofjluid,  it  may  be  clinically  useful 
to  consider  as  a  ulight  effusion  one  which  causes  distinct  dulness  only 
at  the  base  posteriorly  ;  a  moderate  one,  dulneas  rising  to  the  4th  rib 
anteriorly;  a  larye  one,  dulness  up  to  the  2d  rib;  and  a  cojnnus 
effusion,  dulness  to  the  clavicle,  perhaps  passing  beyond  the  sternum 
to  the  opposite  side. 

AuifniUatitm. — Commonly  the  breath  sounds  over  the  fluid  are 
weak  or  absent,  but  not  infrequently  in  large  effusions  there  is  dis- 
tinct but  distant  bronchial  breathing.  At  and  above  the  level  of  the 
fluid  tlie  breathing  is  broncho-vesicular  or  even  bronchial.  The  vocal 
resonance  is  usually  annulled  over  the  body  of  the  effusion,  but  there 
may  be  bronchophony.  At  the  upper  line  of  the  fluid  there  is  often 
a  peculiar  quavering,  hesitating  quality  of  the  voice  sounds,  or  the 
bleating  sounds  of  egophoiiy  may  be  present.  In  children  the  voice 
and  breath  sounds  may  have  a  metallic  or  amphoric  quality,  which, 
vith  the  loud  rales  sometimes  heard,  will  strongly  but  incorrectly 
suggest  the  presence  of  a  cavity.  The  ready  trani^mis-siou  of  the 
whispered  voice  (Baccelli's  sign)  is  indicative  of  a  serous  rather  than 
a  purulent  exudate.  If  the  portion  of  the  pleura  which  overlies  the 
heart  is  inflamed  there  may  be  a  plcuro-pericardial  friction  sound. 

Varieties. — {l)  Latent  Pleurisif.—ln  a  certain  proportiou  of  cases 
the  onset  of  the  disease  ia  insidious,  with  little  or  no  pain,  a  sub- 
febrile  temperature,  and  dyspnoea,  slight,  and  manifested  only  on 
exertion.  The  patient  is  consoious  simply  of  an  indefinite  malaise; 
but  on  examination  a  copious  effusion  may  be  found,  which  has  oc- 
curred so  gradually  that  tlie  intrathoracic  organs  have  been  able  to 
adjust  themselves  to  the  ehitnged  conditions  without  notable  distress. 

(2)  Dutpfmiffmnfif:  PUurimj. — Pleuritis,  usually  dry,  sometimea 
serous,  and  limited  to  the  diaphragmatic  pleura,  may  occur  alone,  or 
be  a  part  of  a  general  pleurisy.  The  pain  is  sharp  and  severe,  and 
is  felt  in  the  epigastrium,  especially  in  a  line  from  the  end  of  the  10th 
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rib  to  the  ensift'rm  curtilage.  It  is  aggravated  by  pressure  upon  the 
insertion  of  the  diuphrugra  at  the  10th  rib,  and  by  breathing  or  swal- 
lowing. The  ubdoriiinul  xnuBctes  are  tixed,  and  the  respiration  is  of 
the  thoracic  tyi>e,  sometimes  with  severe  dyspnuea  and,  occasionally, 
anginal  attacks,  vomiting,  and  severe  cough.  There  may  be  fever, 
perhaps  of  high  degree.  An  entire  absence  of  physical  signs  with 
the  prei5ence  of  severe  subjective  symptoms  is  characteristic  of  this 
variety  of  pleurisy.     Rarely  the  inflaramation  is  purulent. 

(3)  Jnlerhbar  Pleurisy, — In  all  cases  of  acute  pleurisy  the  serous 
surfaces  lying  between  the  lobes  are  inflamed,  and  not  very  uncom- 
monly they  become  adherent,  thus  inclosing  fluid,  either  serous  or 
purulunt,  between  the  apposed  portions  of  the  lung.  This  takes 
plare  most  frequently  close  to  the  root  of  the  right  lung,  between 
the  upiMjr  and  middle  lobes.  Such  a  collection,  usually  small  in 
amount,  may  perforate  a  bronchus  with  resulting  purulent  sputum, 
an  event  which,  as  the  other  symptoms  are  quite  indefinite  and  the 
history  of  a  previous  pleurisy  is  sometimes  absent,  may  be  the  first 
suggestive  evidence  of  the  condition.  The  diagnosis  is  extremely 
difficult,  and  may  require  a  number  of  exploratory  punctures. 

(4)  Enci/sfed  Pleurinii. — The  effusion,  sometimes  serous,  more 
commonly  purulent,  is  encapsulated  by  the  formation  of  limiting 
adhesions  between  the  pleural  surfaces.  The  locnli  or  sacs  may  be 
present  in  any  part  of  the  chest,  often  in  that  part  of  the  pleura 
between  the  nridaxillary  line  and  the  spine,  or  between  the  base  of 
the  lung  and  the  diaphragm.  With  a  pleuritic  history  suggestively 
circumscribed  dull  areas  may  be,  but  are  seldom,  encountered.  Usu- 
ally the  diagnosis  is  beset  with  difficulties,  and  is  made  by  an  assidu- 
ous use  of  the  aspirating  needle  in  suspected  cases  presenting  indefi- 
nite pleuritic  symptoms  and  signs. 

(5J  Tuberculous  Pleurisy, — See  page  796. 

Diagnosis. — In  the  majority  of  cases  there  is  little  difficulty  in 
making  a  correct  diagnosis  from  the  symptoms,  particularly  the 
physical  signs.    The  following  conditions  may  cause  uncertainty : 

(1)  Pnnimimia. — The  bronchial  or  amphoric  respiration  and  bron- 
chophony which  may  be  present  in  some  cases  of  pleurisy,  especially 
in  children,  may  be  very  perplexing,  and  a  pneiunococcus  pleurisy 
at  the  time  of  onset  may  closely  simulate  a  lobar  pneumonia.  In 
the  latter  disease  there  is  an  initial  rigour,  the  fever  is  higher,  the 
prostration  more  decided,  the  dyspnoea  of  greater  intensity,  and  there 
is  rusty  sputum.  Labial  herpes  is  snggestive,  and  the  unilateral 
flush  on  the  cheek  is  not  seen,  as  a  rule,  in  pleurisy.  Moreover,  in 
pneumonia  the  diilness  is  less  resistant,  the  vocal  fremitus  and  vocal 
resonance  are  increased,  not  diminisiied  or  absent;  there  is  no  di*- 
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placement  of  heart,  spleen,  or  liver,  and  tlie  iiiterco8t«l  spaces  do  not 
bulge.  Finally,  the  crueial  and  safe  test  of  exploratory  puncture  is 
decisive,  and  ahould  always  be  employed  in  a  doubtful  case.  It 
should,  of  course,  be  renaembered  that  pneumonia  and  a  pleuritic 
effusion  may  coexist  (pkuro-pucumonia). 

(2)  If ifdroihoraj-.  — The  majority  of  the  physical  signs  are  iden- 
tical with  those  of  pleurisy,  but  the  absence  of  fever,  pain,  and  fric- 
tion sounds,  together  with  the  history  of  diseiiae  of  the  heart  or  kid- 
ney in  hydrothorax,  usually  enables  a  ready  differentiation. 

(3)  Pericardial  Effuaiun. — This,  if  extremely  copious,  may  closely 
simulate  a  left-side  pleural  effusion.  But  in  pericardial  effusion 
there  is  pulnninary  resonance  at  the  base,  tympanitic  or  dull  tynipu- 
nitic  resonance  in  the  axilla  and  around  the  border  of  the  distended 
sac,  and  the  heart  is  not  displaced  to  the  right  of  the  aternum. 
Moreover,  the  dyspna?a  is  extreme  in  comparison  with  the  apparent 
amount  of  effusion,  the  pulse  is  snial!  and  paradoxical  (page  395),  and 
there  is  often  a  history  of  antecedent  rheumatic  fever. 

(4)  Intrathoracic  Grotcths. — Carcinoma  of  the  lung  or  pleura,  or 
hydatid  cysts  uf  the  pleura,  inay  cause  dulness,  absent  or  weak  breath 
sounds,  and  displacement  of  the  apex  beat,  thus  closely  simulating  a 
pleural  effusion.  But  the  dulness  is  more  circumscribed  and  lies 
most  commonly  in  the  middle  or  ujjper  part  of  the  chest,  wliile  the 
vocal  fremitus  and  resonance  are  often  preserved,  thus  resembling 
consolidation  rather  than  duid.  The  history,  too,  is  apt  to  differ 
from  that  of  u  jvleurisy.  It  is  to  be  renieinbercd,  however,  that 
pleural  effui^ion  is  a  common  concomitant  of  such  growths  (page 
920),  and,  if  present,  a  differential  diagnosis  is  extremely  difficult  or 
imjjossible  until  pressure  symptoms  become  manifest. 

(.i)  Nfjiafif  Ahsress  or  Vi^sf. — This,  when  of  sufficient  size  and 
suitably  located,  may  push  the  diaphragm  high  up  and  cause  dulness 
and  weak  or  absent  respiration  at  the  riglit  base,  thus  simulating  a 
pleural  effusion.  The  upper  line  of  dulness  in  such  cases  is  immov- 
able and  often  curved,  convexity  u]>vvard,  anil  a  friction  sound  is 
audible  over  the  dull  area,  which  Avould  not  be  the  case  if  the  pleural 
surfaces  were  separated  by  fluiil. 

Course  and  Prognosis, — In  non-tuberculous  cases  the  fever  lasts 
from  1  to  3  weeks,  according  to  the  severity  of  the  attack,  but  the 
non-febrile  stage  is  extremely  variable.  Small  effusions  may  disap- 
pear very  rapidly,  but  the  resorption  of  large  effusions  may  require 
many  weeks  or  several  montlis  if  not  aspirated.  In  tuberculous  pleu- 
risy the  resorptive  process  is  apt  to  be  slow.  If  a  sero-flbrinous  pleu- 
risy becomes  purulent  the  fever  persists.  As  the  effusion  is  resorbed 
the  physical  signs  gradually  shift  back  to  the  normal,  and  rubbing, 
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creaking,  or  crepitating  frietiou  sounds  become  auilible  wlien  the 
previously  separated  pleural  surfaces  are  again  in  contact.  Dulness 
and  weak  breath  sounds  iriuy  persist  at  the  base  for  a  few  or  many 
months.  Tlie  pro^nonis  ia  usually  good,  and  even  in  tubcrculona 
cases  complete  recovery  may  take  place.  In  rare  instances  sadden 
death  may  occur,  due  possibly  to  aidcina  of  the  opposite  lung,  cardiac 
degeneration,  or  embolism  or  thrombosis  of  the  pulmonury  artery  or 
of  the  heart  itself. 

IV.  Purulent  Pleurisy.  —  (d)  ('au»es. — Empyema  is  a  rare 
sequence  nf  urute  scro-fibriuous  pleurisy,  except  in  children,  in  whom 
effusion,  if  not  purulent  at  the  onset,  may  rapidly  become  so.  It  is 
common  as  a  secondary  lesion  in  infections,  especially  scarlet  fever, 
pneutuoniii,  pulmonary  tuberculosis,  or  pyaemia,  rarely  in  measles. 
pertussis,  and  typhoid  fever.  Finally,  it  may  follow  perforation  of  a 
tuberculous  or  gangrenous  cavity  or  a  subphreuic  abscess  into  the 
pleara,  carcinoma  of  the  lung  or  esophagus,  fracture  of  a  rib,  or  a 
penetrating  wound  of  the  chest. 

(b)  Siimplonu.  —  The  onset  may  be  sudden  and  severe,  with 
cough,  dyspnoea,  and  pain  in  the  side,  subsequently  becoming  leas 
marked.  More  commonly  it  comes  on  insidiously,  as  a  secondary 
event,  and  the  thoracic  syniptonig  are  mild  or  even  lacking.  Fever  is 
alirays  present,  usually  irregular  and  intermittent,  and  often  accom- 
panied by  chills  and  sweats.  There  is  always  a  leucocytosis,  oft^n  of 
high  grade;  antl  the  urine  may  contain  indiean  and  albumoses,  find- 
ings indicative  of  a  purulent  rather  than  a  serous  effusion. 

The  pfii/Miail  siijn.f  are  identical  with  those  of  sero-fibrinous  plea- 
risy  (page  !)24),  except  for  certain  suggestive  moditications.  In  empy- 
ema there  may  be  distention  of  the  veins  and  cetlenia  of  the  chest 
wall,  signs  which  are  extremely  rare  in  serous  effusions.  The 
enlargement  of  the  affected  side  is  much  greater,  and  bulging  of  the 
interspacea  much  more  common,  especially  in  children,  and  in  them 
the  breath  sounds  over  the  exudate  may  be  of  a  di-stinctly  bronchial 
character.  The  whispered  voice  is  not  as  a  rule  transmitted  through 
a  purulent  effusion  (Baccelli'a  sign).  In  neglected  cases  a  fluctuat- 
ing, retUlened  jwuting  or  protrusion  may  be  noted,  indicating  an 
imminent  external  discharge  {empyema  riecessifatis),  or  a  fistulous 
opening  may  already  be  present.  This  takes  place  most  commonly 
in  front,  at  the  5th  interspace,  but  may  occur  in  the  3d,  4th,  or  5th 
space,  or  posteriorly,  at  tlie  angle  of  the  scapula.  There  may  be 
multiple  openings.  The  displacement  of  the  liver  and  heart  is 
greater  in  empyema  than  with  the  same  amount  of  serous  effusion. 
In  certain  cases  of  empyenui,  but  occurring  witlj  extreme  rarity  in 
serous  exudates,  there  is  a  distinct  pulsation,  synchronous  with  the 
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heart's  action,  over  the  exudate.  It  may  be  felt  or  seen  in  2  or 
3  interspaces,  or  over  the  front  and  nide  of  the  chest,  very  seldom 
posteriorly ;  or  the  protruding  tumour  of  an  empyema  necessitatis 
ntay  pulsate.  The  etlusion  of  a  pulsating  pleurisy  is  usually  large, 
with  rare  exceptions  upon  the  left  side,  and  the  heart  action  is 
strong  and  forrible. 

(c)  Course  and  Fri/gnosis. — Very  seldom  the  purulent  fluid  is 
absorbed,  with  resultant  great  thickening  of  the  pleura  and  retrac- 
tion of  the  chest  wall  Perforation  of  the  chest  wall  is  common, 
and  in  rare  cases  a  communicatiou  may  be  established  with  the 
stomach,  esophagus,  peritoneum,  or  pericardium.  The  pus  may 
enter  a  broneliinl  tube  either  by  way  of  a  perforation,  or  by  percola- 
tion through  the  spongy  lung  tissue  when  its  protecting  pleural  cov- 
ering has  become  necrotic.  The  pus  has  been  known  to  pass  down 
along  the  spine  to  the  iliuc  fossai  and  point  at  the  usual  situations  of 
a  lumbar  or  psoas  abscess. 

The  progtums  depends  somewhat  on  the  nature  of  the  primary 
disease.  A  pnenmococcus  empyema  has  a  favourable  outlook  ;  tuber- 
culous and  streptococcic  empyemas  are  less  promising.  Drainage 
by  way  of  a  perforated  bronchus  is,  in  a  considerable  number  of 
instances,  followed  by  recovery ;  so  also  with  perforation  of  the 
chest  wall.  Much  deyicnds  ou  an  early  diagnosis  and  prompt  surgical 
treatment.  That  no  case,  however  desperate,  should  be  deprived 
of  operation  is  an  axiom  the  truth  of  which  has  been  repeatedly 
verified.  The  prognosis  is  rather  better  in  children  than  in  adulte, 
but  judging  from  personal  experience  the  percentage  of  recoveries, 
taking  all  cases  together,  should  be  large. 

{d)  Diagnosis. — The  discrimination  between  sero-fibrinoua  pleu- 
risy and  empyema  depends  upon  exploratory  puncture.  A  failure  to 
discover  micro-organisms  in  a  creamy  pus  is  suggestive  of  the  tuber- 
culous nature  of  the  intlamraatiun.  A  pulsating  pleurisy  may  be 
differentiated  from  an  aneurism  by  the  pleuritic  history,  the  absence 
of  bruit  and  diastolic  shock,  and  the  location  of  the  swelling  farther 
to  the  left  than  i.^  usual  in  aneurism. 

Y.  Hemorrhagic  Pleurisy. — A  bloody  exudate  may  be  due  to 
tuberculosis  or  carcinoma  involving  the  pleura;  hepatic  cirrhosis  or 
chronic  nephritis ;  the  severer  types  of  the  acute  infections  when 
complicated  by  pleurisy  ;  accidental  wounds  of  the  lung  during 
aspiration ;  and  occasionally,  in  otherwise  healthy  persons,  to  un- 
known causes.  Pure  blood  in  the  pleural  cavity  (hmnoihorar)  may 
be  due  to  penetrating  wounds  of  the  chest;  the  rupture  of  an  aneu- 
rism ;  or  the  pressure  of  a  tumour  on  the  thoracic  veins. 

VI.  Chronic  Pleuriay. — Two  varieties  are  recognised; 
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Chronic  Pleurisy  with  Efihision. — This  is  nsually  a  aequence  of 
acute  Bero-fibrinous  pleurisy  ;  less  commonly  the  condition  may  be 
fonnd  without  a  hi.^tory  of  a  definite  time  of  onset.  The  pht/gical 
tigns  are  identical  with  those  of  acute  pleurisy  with  effusion.  Atten- 
tion may  be  drawn  to  the  condition  only  by  slight  dyspncea  upon 
exertion  and  a  subfebrile  evening  rise  of  temperature.  The  effusion 
may  remain  for  months  or  years  without  diminution  in  amount  or 
change  in  character.  If,  as  may  occur,  especially  in  children,  it  be- 
comes purulent,  the  symptoms  of  empyema  supervene. 

Chronic  Dry  Pleurisy, — Adhesive  pleurisy  may  be  a  sequel  of  acute 
or  chronic  pleurisy  with  a  serous  or  purulent  effusion,  the  fluid  exu- 
date having  been  resorbed  or  tiiscliarged ;  or  it  may  be  primary  and 
dry  from  the  beginning,  and  perliaps  of  tuberculous  origin.  Bron- 
chic'otiises  may  develop.  A  primitive  dry  pleurisy  may  originate  a 
chronic  interstitial  pneumonia,  and  is  sometimes  associated  with  adbe- 
sive  (proliferative)  peritonitis  and  pericarditis. 

The  nulijartivf  stftnpiom.1  arc  slight.  There  may  be  occasional 
stitch  pains  and  dragging  sensation.'?  in  the  affected  side,  but  the  gen- 
eral health  is  often  unimpaired  for  years. 

The  phtfHiral  .</c/h«  in  the  milder  degrees  of  chronic  adhesive  pleu- 
ris-y  comprise  slight  retraction  of  the  affected  side,  with  impaired 
expansion,  moderate  diilnesa,  and  weakened  breath  sounds.  In  the 
severer  cases,  especially  those  which  follow  empyema  necessitatis, 
there  is  marked  shrinking  of  the  affected  side,  the  spine  is  curved, 
the  shoulder  sags,  and  the  expansion  is  poor  or  absent.  The  heart 
may  be  drawn  to  the  right  or  left  by  the  retraction  of  the  fibrous 
tissue.  The  vocal  fremitus  is  diminished  or  absent,  and  there  is 
modernto  or  well-marked  d illness,  with  a  weak  respiratory  murmur 
and  occasional  friction  sounds,  over  the  lower  half  of  the  side  in- 
volved. In  rare  instances  there  may  be  unilateral  flushing  or  sweat- 
ing of  the  face  or  dilatation  of  the  pupil,  probably  due  to  an  in- 
Tolvement,  in  the  indurative  process,  of  the  first  thoracic  ganglion  at 
the  apex  of  the  pleural  cavity. 

VII.  Hydrotliorax. — A  non-inflammatory  pleural  effusion  is 
usually  a  part  of  a  general  dropsy  due  to  cardiac  disease,  in  which  it 
is  as  a  rule  unilateral  and  on  the  right  side ;  to  renal  disease,  in  which 
the  hydrothorux  is  almost  always  bilateral ;  and,  also  usually  bilateral, 
to  poverty  or  disease  of  the  blood.  :^s  in  pernicious  aniemta,  leuciemia, 
scurvy,  malaria,  syphilis,  carcinoma,  and  severe  chronic  diarrhcoa  or 
dysentery.  The  ntfrnptomn,  aside  from  those  due  to  the  causative 
affection,  are  dyspncea,  cyanosis,  ortliopnam,  and  pseudo-asthmatic 
paroxysms,  their  severity  depending  on  the  amount  of  the  fluid. 
The  physical  signs  are  mainly  those  of  pleuritic  effusion  (page  924). 
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VIII.  Pneumothorax. — Air  alone  is  rarely  prosent  in  the  pleu- 
ral cavity,  the  latter  almost  alway?;  containing  serum  (sei'o-  or  hydro- 
pneumothorax),  or,  much  more  commonly,  pus  (pyopneumothorax) 
in  addition  to  it3  gaseous  content. 

Causes, — The  most  common  cause  is  a  perforation  of  the  lung 
due  to  the  rupture  of  a  tuberculous  cavity  or  choeey  focus  (SO  per 
cent  of  all  cases),  or  of  cavities  due  to  inhalation  pneumonia,  ab- 
scess, gangrene,  bronchiectagie,  suppurating  bronchial  glands,  hem- 
orrhagic infarctions,  or  hydatid  cysts.  It  may  be  caused  by  perfo 
ration  of  the  lung  by  an  empyema,  or  perforation  of  the  pleural  cavity 
by  an  air-containing  subphrenic  abscess  or  abscess  or  carcinoma  of 
the  esophagus.  The  gi-owth  of  the  gas  bacillua  in  a  pleural  exudate 
is  a  rare  cause;  so  also  is  the  rupture  of  nornjal  or  emphysematous 
air  vesicles,  especially  though  not  solely  as  the  result  of  violent 
coughing  or  muscular  exertion  in  lifting  or  straining.  Penetrating 
wounds  of  the  chest,  including  as  a  rarity  exploratory  puncture,  may 
be  responsible.  It  is  most  frequent  in  adult  males,  and  most  com- 
mon on  the  left  side  (3  to  1). 

Symptoms. — Rarely  the  onset  may  be  gradual  and  without  urgent 
symptoms.  Usually  there  are  sudden  and  severe  pain  in  the  side,  in- 
tense dyspn(Ba,  often  with  cyanosis,  and  the  pulse  is  frequent  and 
weak.  In  the  gravest  cases,  when  the  jwrforation  is  large  and  runs 
obliquely  so  that  it  has  a  valvular  action,  the  pleural  cavity  becomes 
tensely  distended  with  air,  the  lung  is  totally  compressed,  and  symp- 
toms of  collapse — syncope,  sweating,  subnormal  temperature,  and 
thready  pulse — ensue,  perhaps  soon  followed  by  death. 

Tlie  physical  signs  are  chanictertstic,  depeuding  upon  the  simul- 
taneous presence  of  air  and  fluid  in  the  pleural  cavity,  for  in  the 
largo  majority  of  instances  pleurisy  with  effusion,  seldom  serous,  usu- 
ally purulent,  succeeds  upon  the  perforation.  The  affected  side  is 
markedly  distended  and  immobile.  The  vocal  fremitus  is  diminished 
or  absent.  The  percussion  sounds  are  variable,  depending  partly 
upon  the  size  and  shape  of  the  air-containing  cavity,  largely  upon  the 
degree  of  tension  of  the  contained  air  and  the  presence  or  absence  of 
an  effusion.  Over  the  fluid  at  the  ba.se  there  is  dulness  or  flatness. 
Over  the  air  there  is  usually  a  tympanitic  note,  often  with  a  some- 
what amphoric  quality;  or  there  may  be  hyperresonance ;  or  dull 
tympany  (Skodaic  resonance) ;  or,  when  the  tension  is  extreme,  actual 
dulness — a  fact  to  be  remembered.  Wintrich's  change  of  sound 
(page  434)  or  cracked-pot  resonance  may  be  elicited  when  there  is  a 
free  communication  between  a  bronchus  and  the  pleural  cavity.  The 
transition  from  the  upper  limit  of  fluid  dulness  to  the  tympanitic 
area  is  abrupt,  and  movable  dulness  is  more  easily  detected  than  in 
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simple  pleural  effusioua.  The  voice  sounds  are  ringing  and  amphoric. 
The  heart,  liver,  and  spleen  are  displaced  to  a  greater  extent  than  in 
serous  pleurisy,  and  in  left  pneumothorax  the  cardiac  dulness  may 
disappear.  Usually  the  respiratory  murmur  is  diminished  or  absent, 
but  tliere  may  be  distinct,  but  distant  and  generally  weak,  amphoric 
respiration.  Ringing  rdles  may  be  beard,  also  metallic  tinkling  upon 
coughing  or  deep  inspiration.  The  sucfussion  sound  and  the  coin 
sound  lire  extremely  diaracterietic  phenomena. 

Difierential  Diagnosis. — The  history  and  the  physical  signs  are  so 
distinctive  that  a  mistake  in  diagnosis  is  nut  conmiou. 

An  extremely  large  pubiiuiifirtj  cavity  may  afford  a  tympanitic 
percussion  note  and  ringing  or  amphoric  raies,  but  the  succussion 
sound  and,  except  in  rare  instances,  the  coin  sound  are  absent.  More- 
over, the  lieart,  liver,  and  spleen  are  not  dislocated,  vocal  fremitus  is 
usually  increased,  and  there  is  depression  rather  than  bulging  of  the 
interspaces.  A  differentiation  of  pneumothorax  from  the  rare  sub- 
phrenic pyopneumothorax  (page  S%i))  may  be  required. 

A  distended  siomadt,  by  giving  rise  to  tynipiuiitic  percussion  over 
the  left  thorax,  with  succussion  sounds  and  metallic  tinkling,  may 
simulate  a  left  pneumothorax,  but  the  thorax  itself  is  not  ilistended, 
and  a  careful  physical  examination,  together  with  the  history,  will 
usually  prevent  confusion. 

Because  of  the  occasional  occurrence  of  a  dull  percussion  note 
over  a  pneumothorax  a  diagnosis  of  plei(?isy  wiih  effusion  may  be 
made;  or,  on  the  other  hand,  an  unusually  .sonorous  percussion  sound 
in  emphyseniu  may  suggest  pneumothorax;  but  in  both  instances 
the  succussion  sounds,  metallic  tinkling,  and  coin  sounds  are  absent. 

Diaphntymntic  hernia,  a  very  rare  condition,  which  is  usually 
due  to  violent  exertion  or  a  crushing  injury,  but  is  occasionally  con- 
genital, may  exactly  simulate  pneumothorax,  the  air-containing 
stomach  and  intestines  lying  within  the  pleural  sac.  A  history  of 
severe  traumatism,  the  presence  of  cooing  or  mumbling  sounds  (nor- 
mal to  the  abdomen)  over  the  chest,  and  perhaps  the  abrupt  dis- 
appearance of  the  thoracic  symptoms  consequent  upon  a  sudden 
return  of  the  protruding  viscera  to  below  the  diaphragm,  may  sug- 
gest the  correct  diagnosis. 

Prognosis. — In  the  cashes  due  to  tuberculosis,  gangrene,  or  abscess 
of  the  iung,  death  usually  takes  place  within  a  few  weeks.  Sub- 
sequent to  empyema  the  prognosis  is  more  favourable,  and  the  cases 
occurring  in  previously  healthy  individuals  frequently  recover.  The 
mortality  in  all  cases  is  about  70  per  cent  (West). 

IX.  New  Gro"wth8  of  the  Pleura.— These  almost  always 
arise  by  extension  from  carcinoma  of  the  lung,  less  commonly  by 
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metastasis  from  the  lung  or  mammary  gland.  Primary  malignant 
disease  of  the  pleura  (endothelioma)  is  of  rare  occurrence. 

The  symptoms  and  signs  of  secondary  disease  of  the  pleura  are 
those  of  carcinoma  of  the  lung  (page  020)  plus  the  evidences  of  a 
chronic  pleurisy,  with  or  without  effusion.  The  previous  occurrence 
of  malignant  disease  of  the  breast,  and  the  finding  of  many  mitotic 
cells  in  tlie  aspirated  iiuid  suggest  the  nature  of  the  pleuritic  disease. 
Primary  carcinoma  of  the  pleura  affords  simply  the  evidences  of 
chronic  pleurisy,  with  or  without  effusion.  Irregular  slight  fever 
with  occasional  subnormal  falls  maybe  present;  there  is  pain,  rather 
greater  than  that  of  pleurifiy ;  and  cachexia  may  develop.  The  diag- 
nosis is  rarely  mmle  iluring  life,  beyond  a  susjHcion. 

X.  Diseases  of  the  Mediastinum.— Under  this  heading  are 
comprised  tumours,  abxcetixei;,  and  enlaryed  yfnnds. 

(I)  Mediastinal  Tumours. — The  most  common  of  these  are 
sarcoma,  carcinoma,  and  lymphoma.  The  principal  points  of  ori- 
gin are  the  lungs  and  pleura,  the  lymph  glands,  and  the  remains 
of  the  thymus  gland.  Males  between  30  and  40  years  of  age  are 
moat  commonly  affected. 

Symptoms. — The  symptoms  are  due  to  intrathoracic  pressure,  and 
the  disease  is  latent  until  the  growth  is  of  suflfieient  size  to  encroach 
upon  the  surrounding  structures. 

Dyspnoea  is  constant,  apt  to  occur  early  in  the  disease,  and  is 
naually  due  to  pressure  on  the  recurrent  laryngeal  nerves  or  the 
trachea,  less  commonly  to  displacement  of  the  heart  or  great  vesselB, 
or  the  presence  of  a  large  pleural  effusion.  Occasionally  the  dyspnoea 
may  be  paroxysmal.  A  brazen  cough,  often  Tiolent  and  paroxysmal, 
and  due  to  pressure  upon  the  recurrent  laryngeal  nerves  ("  aneuris- 
mal  cough '"),  usually  accompanies  the  dyspnoea;  a  husky  or  hoarse 
voice,  or  aphonia,  also  may  be  manifest.  The  pulse  may  be  either 
abnormally  slow  or  rapid,  owing  to  pressure  or  irritation  of  the  pneu- 
mogastrie  or  sympathetic  nerves;  and,  rarely,  sympatlietic  involve- 
ment may  cause  unequal  pupils  or  localised  flushings.  There  are 
often  evidences  of  pressure  upon  the  vessels  (or  tbrombosi.'*),  most 
eonunonly  the  superior  vena  cava  and  its  tributaries.  The  visible 
veins  of  the  head,  neck,  upper  chest,  and  upper  extremities  become 
distended,  the  parts  may  be  cold,  cyanotic,  and  o-dematous,  and  the 
fingers  may  be  clubbed.  There  may  be  bulging  of  the  sternum  or  a 
protruding,  perhaps  pulsating,  swelling  over  or  at  one  side  of  the 
sternum,  due  to  involvement  and  erosion  of  the  lione,  particularly  if 
the  growth  be  a  lymphoma.  The  cervical  glands  may  be  enlarged. 
There  may  he  unilateral  retraction  of  the  chest,  and  the  apex 
beat  may  be   thrust  away   from   its  normal   position.     There   are 
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dulness  atid  dimiuished  or  ubseut  vocal  fremitus  over  the  areas  &t 
which  the  growtli  is  in  contact  with  the  chest  wall ;  and  over 
the  same  itreas  the  breath  sounds  are  absent  or  weak,  rarely 
bronchial,  tlie  vrjual  resonance  is  usually  lacking,  and  the  sounds 
of  the  heart  are  not  transmitted.  There  may  be  a  systolic  broit 
over  a  protrusion.  In  many  cases  the  signs  of  pleural  effusion  are 
superadded. 

The  siie  of  the  growth  may  be  suggested  by  a  certain  grouping  of 
symptoms  and  signs,  as  follows  : 

Anlcrinr  Mediastinuin. — The  physical  signs  of  pressure  are  prom- 
inent :  mainly  venous  distention,  oedema,  voice  changes,  dyspnoea,  or 
pupillary  inequalities,  with  enlarged  cervical  glands  and  bulging 
and  erosion  of  the  sternum.  The  growth  may  be  palpable  in  the 
episternal  notch.     It  commonly  originates  in  the  thymus  gland. 

Middh'  mid  Posterior  Mediastinum. — The  physical  signs  are  slight 
as  compared  to  the  .symptoms,  of  which  the  most  important  are  early 
and  jiersistent  dyspna<a,  brazen  paroxysmal  cough,  dysphagia,  occa- 
sional fever,  and  frequent  cachexia.  There  may  be  a»dema  of  the  up- 
per abdominal  wall  from  pressure  on  the  azygos  veins.  The  growth 
here  usually  originates  in  the  lymph  glands. 

Pleura  and  Lung. — If  the  growth  starts  in  the  lung  or  pleura  the 
pressure  symptoms  are,  at  first  certainly,  slight,  and  the  clinical  pic- 
ture is  that  of  a  pleurisy,  with  pain,  cough,  and  effusion.  The  pain 
increases,  the  eervieal  glands  may  enlarge,  the  cough  persists,  and 
there  may  be  a  bloody  mucoid  expectoration.  The  patient  rapidly 
becomes  anjeraic,  thin,  and  cachectic. 

Differential  Diagnosis — Mediastinal  tumour  is  to  l>e  separated 
from  ph'urinjj  with  pffu.sitm  by  the  fact  that  in  the  latter  the  physical 
signs  are  limited  to  the  lower  rather  than  the  upper  half  of  the  chest, 
there  is  fever,  and  the  onset  is  us  a  rule  more  acute  ;  from  perimrdi- 
fis  with  ef  union,  by  the  pyriform  rather  than  irregular  dulness,  the 
finding  of  the  ape.x  beat  in,  rather  than  outside  of,  the  area  of  dul- 
ness, and  the  usual  presence  of  fever,  in  pericarditis. 

Most  commonly,  the  differential  diagnosis  wavers  between  a  me- 
diastinal growth  and  thoracic  aneurism — a  problem  often  diBicult, 
and  not  seldom  impo-ssible,  of  solution.  Both  conditions  give  rise  to 
pressure  symptoms  which  may  be  identical.  The  diastolic  shock, 
ringing  aortic  second  sound,  tracheal  tugging,  and,  if  an  external 
swelling  is  present,  expansile  pulsation,  of  aneurism  are  absent  in 
mediastinal  tumours.  In  the  latter  pain  is  less  severe,  and  cachexia 
and  enlargement  of  the  cervical  and  axillary  glands  are  much  more 
common.  Furthermore,  aneurisms  usually,  mediastinal  tumours 
rarely,  have  a  duration  of  more  than  18  months. 
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(II)  Mediastixal  Abscess. — A  rare  condition,  which  may  be 
acute,  usually  due  to  injury,  less  commonly  to  infectious  diseftsea, 
especially  erysipelas,  smallpox,  measles,  and  rheumatism;  or  chronic, 
generally  of  tuberculous  origin  ;  and  is  most  frequently  scuted  in  the 
anterior  mediastinum.     The  majority  occur  in  males. 

Sifmpfomx. — In  ncufe  abscess  there  is  sharp,  often  throbbing,  sub- 
eternal  pain,  with  fever,  perhaps  also  with  chills,  profuse  sweats, 
and  prostration.  If  the  abscess  is  of  sufficient  size  there  may  be 
cough  and  dyspucea  from  pressure.  If,  as  may  hapjien,  the  abscess 
points  at  an  intercostal  space,  or  erodes  and  perforates  thi^  sternum, 
a  fluctuating  and  pulsating  swelling  may  appear,  or  it  may  become 
palpable  in  the  episternal  notch.  Previous  to  the  appearance  of  a 
swelling,  dulness  upon  percussion  over  the  seat  of  the  abscess  may  be 
the  only  physical  sign.  The  pua  may  discharge  into  the  trachea  or 
esophagus  after  perforation,  and  in  rare  instances  has  raa<ie  its  way 
into  the  abdomen,  A  chronic  abscess  may  afford  signs  similar  to 
those  of  mediastinal  growths. 

Differential  Diagnasix. — A  liuctuating  ami  pulsating  abscess  may 
be  differentiated  from  aneurism  by  the  absence  of  diastolic  shock, 
eipanHite  pulsation,  and  murmur;  and  in  the  acute  abscess  by  a  his- 
tory of  injury  and  the  presence  of  chill,  fever,  and  sweat.  Explora- 
tory puncture  with  a  fine  needle  is  allowable.  An  acute  abscess  is 
Beparated  from  a  mediastinal  growth  by  the  febrile  symptoms ;  a 
chronic  abscess,  by  puncture.  In  many  abscesses,  especially  the 
chronic  form,  spontaneous  cure  occurs  by  inspissation  of  the  pus. 

(HI)  Mediastin.\l  LYUPHAnENiTis.— Inflammation  of  the  me- 
diastinal lymph  glands  may  be  simple  or  suppurative. 

Simple. — The  glands  are  much  swollen  in  influenza,  pertussis, 
measles,  tuberculosis,  and  broncho-pneumonia;  and,  to  a  lesser  degree, 
in  all  inflamnuitorj-  affections  of  the  lungs  and  bronclii.  Whether 
enlargement  of  these  glands  can  be  determined  by  the  preficnce  of 
dulness  over  the  upper  sternum,  or  over  the  upper  part  of  the  inter- 
scapular region  and  the  dorsal  vertebriB  as  far  down  as  the  fourth 
(GuESEAL-  i)K  Missy),  is  open  to  question. 

Suppurative. — Suppuration  of  the  mediastinal  glands  is  most 
commonly  tuberculous,  but  may  follow  the  preceding.  There  are 
no  physical  signs,  but  the  pus  may  discharge,  after  perforation,  by 
way  of  a  bronchus  or  the  esophagus,  or,  as  iu  a  reported  case,  per- 
forate the  aorta.  This  condition  is  to  be  remembered  as  a  possible 
explanation  of  a  single  pnvfuse  expectoration  of  pus  during  the 
course  of  pulmonary  tuberculosis,  as  in  a  case  under  my  care. 
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SECTION    IV 
DISEASES  OF  THE  CIRCULATORY  SYSTEM 

{See  also  Section  XXXJ,  I\irt  I,  pages  SfC  to  40fr\ 

I.  DISEASES  OF  THE   PERICARDIUM 

I.  Pericarditis  in  General.— InQaniniatioii  of  the  periear- 
dinm  occurs  as  a  result  of  irritation  from  materials  contained  in  the 
blood,  or  by  extension  of  an  inflammatory  proce&s  from  neighbouring 
Btrueturea,  or  in  consequence  of  injury. 

From  30  to  70  per  cent  of  the  cases  of  pericarditis  are  caused  by 
the  toxine  of  rheumatic  fever  or  acute  tonsilitis.  Less  commonly  it 
is  due  to  pya?mia  and  scarlet  fever ;  still  more  rarely  to  smallpox, 
influenza,  diphtheria,  and  measles ;  and  may  be  of  tuberculous  origin. 
It  is  also  associated  with  gout;  nephritis,  especially  the  chronic 
interstitial  form ;  scurvy,  purpura  hfeuiorrhagiea,  and  diabetes.  By 
extension  it  may  complicate  pleuro-pueumonia,  especially  in  children 
and  to])er9;  pleurisy, particularly  if  tuberculous;  mediastinal  tumour 
or  abscess;  ulcerative  endocarditis, and  cardiac  valvular  disease, espe- 
cially at  the  aortic  orifice  ;  disease  of  the  vertebrte,  ribs,  and  sternum ; 
disease  of  the  bronchial  glands  and  the  esophagus;  ruptured  aortic 
aneurism  ;  and  even  result,  by  perforation  into  the  pericardium,  from 
disease  of  the  abdominal  organs.  The  following  varietiee  of  peri- 
carditis are  recognised :  plastic  or  fibrinous,  ttero-fibritious,  suppura- 
tive, hfimorrhafficy  and  tulhesive.  One  of  these  forms  may, shift  into 
another.  Different  micro-organisms  have  been  found  in  the  exudate, 
although  attempts  to  discover  them  are  not  always  successful.  The 
iSiapkiflai'orcu.'t^  S'lrepfworriis,  Pueiimncocciis,  Bacillus  colt,  and  tuber- 
cle bacilli  have  been  encountered. 

II.  Acute  Plastic  Pericarditis.— *S'//jrt;>/«m5.— This,  the  most 
common  variety,  is  usuidly  secondary  to  some  existing  diseiise.  In 
the  majority  of  cases  special  subjective  symptoms  are  lacking  and 
only  a  routine  examination  of  the  heart  enables  its  recognition. 
In  other  instances  there  may  be  vague  sternal  discomfort  or  con- 
striction, or  actual  pain,  usually  slight,  exceptionally  severe  and 
anginose  in  type.  It  is  felt  over  the  pericardium,  occasionally 
extending  to  the  left  arm ;  or  at  the  ensiforra  cartilage  and  over  the 
upper  abdomen.  It  is  seldom  increased  by  pressure.  There  may  be 
dyspnoea,  palpitation,  and  perhaps  a  weak  and  irregular  pulse.  Fever, 
rarely  exceeding  102'  to  105J.6°,  is  present.  The  physical  signs  are 
friction  fremitus,  not  always  present  and  usually  felt  over  the  lower 
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prajcorditt]  area,  and  pericardial  friction  sounds.  These  sounds, 
superfifial  and  intensified  by  pressure,  usually  double,  rarely  single 
or  triple,  are  syuchronous  with,  but  last  longer  than,  the  first  and 
eecoud  sounds  of  the  heart.  Tlie  usual  points  of  maximum  audi- 
bility, whicli  often  change  with  position,  are  in  the  fourth  and  fifth 
interspaces  and  the  neighbouring  parts  of  the  sternum,  or  over  the 
aortic  area;  less  frequently  at  the  apex  or  along  the  whole  length 
of  the  sternum.  As  a  rule,  their  audibility  is  limited  to  small  areas; 
and  they  vary  from  time  to  time  in  position  and  character.  The 
quality  of  t!  e  sound  is  described  as  grating,  rubbing,  whizzing,  or 
creaking.    There  may  be  a  pleuro-pericardial  friction  sound. 

Diagnosis. — The  pericardial  friction  sounds  are  so  distinctive 
that  mistakes  are  not  common.  The  to-and-fro  friction  sound  may 
suggest  aortic  iucompetency,  but  the  superficial  character  of  the 
pericardial  rub,  its  variability,  increased  intensity  upon  pressure,  and 
the  lack  of  e,tact  correspondence  with  the  events  of  the  cardiac  cycle, 
together  with  the  absence  of  cardiac  hypertrophy  and  "  shot ''  pulse, 
will  separate  it  from  the  valvular  lesion.  Very  seldom  there  is  a  fine 
systolic  crepitation  at  the  base  or  the  apex,  due  perhaps  to  abnormal 
dryness  or  calcareous  changes  of  the  pericardium  without  inflam- 
mation. 

Course  and  Prognosis. — Plastic  pericarditis  is  never  fatal,  but 
often  constitutes  the  first  stage  of  the  sero-fibrinous  form :  or  may 
cause  (especially  tuberculous)  extensive  thickening  and  adhesion. 

III.  Sero-flbrinous  Pericarditis.  —  This  occurs  most  fre- 
quently as  a  sequel  of  plastic  pericarditis  in  connection  with  acute 
rheumatic  fever,  sometimes  preceding  the  articular  symptoms,  more 
rarely  appearing  without  antecedent  joint  iullamnmtions;  also  with 
nephritis,  pulmonary  tuberculosis,  and  septica^mic  conditions. 

Symptoms. — In  many  cases,  usually  those  secondary  to  some 
already  existing  disease,  the  onset  is  insidious,  with  an  entire  absence 
of  subjective  symptoms.  In  other,  especially  primary,  cases  there  is 
prajconlial  pain,  di.«<comfort,  or  distress,  aggravated  by  pressure  over 
the  lower  sternum.  As  effusion  occurs,  dyspnoea,  left-side  decubitus, 
even  orthopntpa,  become  manifest.  The  face  is  cyanotic  and  anxious, 
the  breathing  is  laboured,  often  irregular,  the  pulse  small  and  perhaps 
paradoxical.  Aphonia,  irritative  cough,  dysphagia,  and  distention  of 
the  veins  of  the  neck  may  result  from  the  pressure  of  a  large  effusion. 
There  is  fever,  usually  irregular,  and  varying  from  101°  to  103°.  In 
the  graver  cases  there  may  be  constant  restlessness  and  persistent 
insomnia,  followed  by  delirium,  stupor,  and  coma.  The  condition 
may  be  such  as  to  resemble  delirium  tremens,  or  the  patient  may 
exhibit  great  mental  dcpreaaion. 
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The  physical  signs,  after  effusion  has  taken  place»  are  numerong 
and  important.     Tliere  is  prseoordial  bulging  in  children,  even  with 
a  moderate  exudate ;  and  in  adults,  if  the  effusion  is  copious,  the 
anterior  and  lateral  portions  of  the  chest  arc  enlarged,  the  intercostal 
spaces  are  prominent,  the  nipple  is  elevated,  and  there  may  be  cedema 
of  thi'  M-alls.     Tlie  k'ft  lobe  of  the  liver  may  be  depressed   by  the 
weight  of  the  Uuid,  and  in  consequence  the  epigastric  region  become 
distinctly  prumineut.     The  apei  beat  and  the  thrust  of  the  heart 
become  le^is  and  less  palpable  and  may  finally  disappear  us  the  effu- 
sion increases — an  important  sign.     Friction  fremitus  and  friction 
sounds  may  persist  at  the  base,  rarely  at  the  apex,  and  are  most  read- 
ily elicited  when  sitting  ujiright,  but  are  ordinarily  not  heard  over 
the  body  of  the  heiirt  in  any  but  slight  effusions.     Percussion  shows 
a  much  increased  triangular  area  of  dulness,  within  which  a  feeble 
apex  beat  is  felt.     Dulness  in  the  fifth  interspace  to  the  right  of  the 
sternum  is  present  even  with  slight  effusions ;  and  in  large  effusions 
there  may  be  a  limited  area  of  slight  or  marked  dulness  in  the  left 
infrascapular  region.     The  lung  having  been  forced  back  and  com- 
pressed, there  may  be  dull  tympany,  with  weak  or  bronchial  breath- 
ing in  the  axilla  to  the  left  of  the  triangular  area  of  dulness,     Th« 
heart  sounds  at  the  apex  are  muffled,  faint  and  distant;  at  the  base' 
the  second  sounds,  especially  the  pulmonary,  may  be  clear  and  accen- 
tuated.    There  may  be  a  systolic  endocardial  murmur. 

Course  and  Prognosis. — The  acuteness  and  rapidity  of  the  disease, 
are  variable.  The  effusion  may  reach  its  height  within  2  or  3  daj 
and  the  process  of  resorption  then  begin  ;  or  it  may  require  several] 
weeks  of  gradual  increase  to  attain  the  maximum,  as  in  the  so-called 
subacute  and  chronic  cases.  Rheumatic  effusions  may  disappear  in 
2  or  3  weeks  after  absorption  has  begun.  In  large  and  fatal  effusions 
death  occurs  by  asthenia  at  the  end  of  3  or  3  weeks ;  or,  in  severe 
cases  attended  by  delirium  and  extreme  restlessness,  in  a  week  or  10 
days.  In  moderate  sero-fibriiious  effusions  recovery  is  the  rule,  with 
resulting  adhesion  between  the  pericardial  surfaces. 

Differential  Diagnosis.— The  insidious  onset  of  the  disease  leads 
to  many  diagnostic  errors  of  omission,  and  unless  the  case  has  been 
watched  from  the  beginning,  it  may  be  difficult  and  at  times  impos- 
sible, especially  if  the  chest  walls  are  unusually  thick,  to  distinguish 
between  a  copious  pericardial  effusion  and  a  dilated  heart,  possibly 
also  a  pleural  exudate.  As  a  rule,  with  proper  opportunities  for 
observation  from  an  early  period,  the  diagnosis  is  readily  made. 
The  differential  points  are  as  follows  : 

(1)  Plcurifiy  with  Effusion. — See  page  927. 

(2)  Dilatation  of  the  Heart. — In  this,  as  compared  with  pericar- ' 
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dial  effufiion,  the  apex  beat  is  visible,  diffused,  and  wavy,  and  the 
Bhofk  or  iruimlse  of  the  heart  is  more  cleariy  palpable ;  the  area 
of  dulneas  5:5  not  so  distinctly  triangular,  it  does  not  vary  with 
change  of  pofiition,  and,  although  it  may  be  quite  as  extensive  as 
that  of  an  effusion,  the  impulse  of  the  heart  will  be  visible  or  pal- 
pable over  its  entire  extent.  Only  in  rare  instances  is  the  dilatation 
80  great  as  to  compress  the  lung  and  cause  a  dull  tympanicity  in  the 
axillary  region.  Instead  of  its  distant  muffled  character  in  pericar- 
dial eflfuHion,  the  first  sound,  although  short  and  weak,  is  distinctly 
and  clearly  heard.  Friction  sounds  and  fremitus  are  absent,  More- 
over, there  is  usually  no  pain  or  fever,  and  contmonly  there  is  a  his- 
tory of  chronic  cardiac  disease. 

IV".  Purulent  Pericarditis. — Causes. — May  follow  a  serous 
pericarditis,  or  may  be  purulent  from  the  outset,  particularly  when 
due  to  tuberculosis,  sepsis,  or  the  acute  infections. 

Sympttims,  Ltiagnoxis,  and  I'rnynmis. — The  physical  signs  are 
identical  with  those  of  a  serous  pericarditis;  so  also  are  the  symp- 
toms, except  that  there  may  be  recurriug  chills,  an  irregular  or 
suppurative  type  of  fever,  and  a  greater  degree  of  prostration. 
The  only  positive  evidence  of  empyema  of  the  pericardium  is  ob- 
tained by  exploratory  puncture,  but  the  special  symptoms  men- 
tioned, together  with  the  presence  of  an  antecedent  affection  which 
is  capable  of  causing  it,  may  lead  to  a  correct  conjecture  as  to 
the  purulent  nature  of  the  effusiou.  The  prognosis  is  unfavoura- 
ble. The  pus  may  discharge  into  the  pleura,  esophagus,  stomach, 
or  bronchi. 

V.  Hemorrhagic  Pericarditis. — The  effusion  of  tuberculouB 
or  cancerous  pericarditis,  whether  serous  or  purulent,  is  especially 
apt  to  be  hemorrhagic,  so  also  with  the  effusion  occurring  in  those 
who  are  old,  debilitated,  or  the  subjects  of  scurvy,  purpura,  etc. 

VI.  Chronic  Adhesive  Pericarditis. —  Varieties. — Usually  a 
sequel  of  the  acute  forms.  If  there  is  simply  adhesion  between  the 
visceral  and  parietal  layers  of  the  pericardium,  there  are,  as  a  rule, 
no  recognisable  symptoms  indicative  of  the  condition.  But  if,  in 
addition,  the  chronic  inflammatory  process  extends  to  the  medias- 
tinal and  pleural  tissues  external  to  the  parietal  layer  of  the  peri- 
cardium, and  the  latter  in  consequence  becomes  adherent  to  the 
pleura  and  the  chest  walla  (indurative  mediastino-pericarditis),  ex- 
treme cardiac  hypertrophy  and  dilatation  may  result,  especially  in 
persons  under  30  years  of  age.  In  some  cases,  especially  in  children, 
there  may  be  an  associated  proliferative  peritonitis,  involving  par- 
ticularly the  peritoneal  covering  of  the  liver  and  spleen. 

Symptoms. — The  condition  is  often  latent  and  discovered  only 
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at  autopsy.    In  other  cases  the  symptoms  are  those  of  cardiac  hyper- 
trophy and  dilatation  and  sequent  myocardial  failure. 

The  pfiystrnl  siffiu^  when  present,  are  as  follows  :  Inspection  maj 
show  a  marked  bulging  of  the  pericardium,  and  the  wayy  canliar 
impulse  may  be  visible  over  a  large  area.     There  is  systolic  retrac- 
tion of  the  apex,  and  if  tJie  heart  is  extensively  adherent  to  the  dia- 
phragm a  systolic  tug  over  the  left  7th  and  8th  ribs  anteriorly,  and 
the  left  11th  and  12th  ribs  posteriorly,  may  be  seen.     For  s  similar 
reason  the  diaphragm  may  not  be  able  to  descend  during  inspiration, 
and  the  ii.sual  epigastric  respiratory  movement  is  lacking.     There 
may  be  diastolic  collapse  of  the  jugular  veins  (Friedreich's  sign),  but 
this  is  of  little  value.     The  apex  beat  may  not  change  position  when 
the  patient  is  turned  upon  his  left  side,  the  adhesions  preventing. 
There  may  be  a  diastolic  shcx^k,  a  sudden  rebound  of  the  heart  walls 
during  diastole,  after  having  been  drawn  together  during  systole 
against  the   resistance  of  the   adhesions.      The   pulsus   pamdoxns 
may  be  present.     The  area  of  cardiac  dulness  is  much   increased, 
and   its   outlines  above  and  to  the   left   may   not  be   changed   by 
deep  inspiration,  the  pleuro  -  pericardial   adhesions  preventing  the 
normal   intrusion   of  tlie  lung  between  the  heart  and   the  che^t 
wall.     Murmurs  are  not  necessarily  present,  but  they  may  be  heard 
as  evidence  of  pre-existing  valvular  disease,  or  are  due  to  relative 
insufficiencies   at   the    mitral,   tricuspid,  and    pulmonary   openings. 
Karely  there  ia  a  distinct  presystolic  murmur.    Dry  or  crackling  r41es 
(mediastinal  friction  sounds]  may  be  heard  occasionally  along  the 
sternum.    The  liver  may  be  greatly  enlarged,  with  or  without  ascites. 

VII.  Hydropericardiiim. — A  non-infiammatory  effusion  (dropsy 
of  the  pericanlinni)  is  usually  a  part  of  the  general  dropsy  of  renal 
or  cardiac  disease,  and  may  be  associated  with  hydrothorax ;  rarely 
it  occurs  alono,  especially  in  scarlatinous  nephritis.  It  may  also  be 
caused  by  the  pressure  of  an  aneurism  or  mediastinal  growth,  or 
by  thrombosis  of  the  cardiac  veins.  The  pht/»ical  signs  are  those  of 
pericarditis  witli  effusion,  excepting  the  friction  sounds,  pain,  and 
other  evidences  of  inflammation.  Dyspntea  is  practically  the  only 
symptom,  and  the  condition  is  often  unrecognised. 

VIII.  Hsemopericardittm. — Pure  blood  in  the  pericardium 
occurs  as  a  consequence  of  the  rupture  of  an  aortic  aneurism,  aneu- 
rism of  the  coronary  arteries,  and  rupture  of  the  heart ;  or  from  pene- 
trating wounds  of  the  heart.  If  due  to  the  bursting  of  an  aneurism, 
death  occurs  rapidly  from  mechanical  interference  with  the  action  of 
the  heart.  In  wound  or  rupture  of  the  heart  the  blood  may  escape 
slowly  and  life  be  prolonged  for  hours  or  days  with  dyspnoea,  signs  of 
effusion,  and  steady  failure  of  the  heart  muscle. 
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IX.  Pnetunopericardium.— Air  in  the  pericardium  is  usually 
caused  by  a  penetrating  wound.  Less  commonly  it  is  due  to  a  per- 
foration from  the  lungs,  especially  of  a  tuberculous  cavity,  or  an 
empyema,  or  ulcerative  or  malignant  disease  of  the  esophagus  or 
stomach  ;  and  in  some  cases  to  the  growth  of  the  gas  bacillus  in  an 
existing  pericardial  etTusion.  The  pericardium  always  becomes  in- 
flamed as  a  result  of  a  perforation,  and  elTusion,  usually  purulent, 
results.  The  ntfinptomit  are  substantially  those  of  pericarditis  with 
effusion.  The  physical  siffns,  when  gas  and  fluid  coexist  in  large 
amount,  are :  An  area  of  dulness  over  tlie  fluid  and  of  marked  tym- 
panieity  over  the  gas,  the  duli  area  changing  its  site  and  shape  to  a 
notable  degree  with  a  change  of  posture.  The  apex  beat  may  be 
feeble  or  absent,  and  the  heart  sounds  weak  and  distant.  Friction 
sounds  may  be  heard,  together  with  the  curious  and  characteristic 
splashing  or  "  water-wheel  "  sounds  (page  383). 

IL    DISEASES   OF   THE    HEART 

I.  Acute  Endocarditis. — Acute  inflammation  of  the  lining 
membrane  of  the  lieart  is  usually  confined  to  the  valves,  is  almost  in- 
variably a  secondary  process,  and  in  many,  if  not  all,  cases  is  caused 
by  micro-organisms,  cold  and  e.xposure  predisposing.  The  most 
common  organisms  are  the  streptococcus,  staphylococcus,  pneumo- 
coccus,  and  gonococcus;  less  frequently  the  diphtheria  bacillus, 
BaciUus  (ifphostia,  Bacillus  coli^  influenza  bacillus,  and  others. 

Clinically  two  forms  are  recognised,  simple  endornn/iiis  and  mulig- 
nnnt  or  nlceralu'e  endocarditin,  although  the  pathological  process  is 
practically  the  same  in  both  and  the  difierences  are  mainly  in  severity 
and  malignancy. 

(I)  Simple  (Benign)  Acute  Endocarditis.— ('aHwa. — Most  fre- 
quently  associated  with  acute  rheumatic  fever,  tonsilitis,  chorea, 
pneumonia,  Si^arlet  fever,  and  phthisis;  less  commonly  with  small- 
pox, chicken-pox,  typhoid  fever,  measles,  erysipelas,  and  diphtheria. 
Occurs  as  an  intercurrent  or  terminal  event  in  the  subjects  of  carci- 
noma, nephritis,  gout,  and  diabetes;  or  during  a  chronic  endocarditis. 

Symptoms. — Except  in  a  small  minority  of  cases  the  disease  is 
latent,  and  there  are  no  symptoms  pointing  to  the  heart.  There  may 
be  fever,  or  an  increase  in  that  which  may  be  already  present  as  a  part 
of  the  causative  disease,  with  palpitation  and  increased  frequency, 
possibly  also  irregularity,  of  the  pulse.  Traecordial  pain  and  dyspnoea 
are  of  rare  occurrence.  The  p/ii/sieal  siff/is,  unfortunately,  are 
extremely  unreliable.  Unless  there  is  hypertrophy  or  dilatation 
due  to  pre-existing  valvular  disease,  or  dilatation  caused  by  an  asao- 
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ciated  acute  myooarditia,  inspeetiou,  palpation,  and  percussion  will 
reveal  nothing  abnormal.  Auacultation  usually  discovers  a  soft, 
blowing,  systolic  murmur,  heard  most  commonly  over  the  mitral 
area,  less  frequently  ovt?r  the  aortic  cartilage,  and  not  transmitted 
to  any  great  distance.  If  the  heart  has  been  watched  from  the 
beginniTig  there  may  have  been  a  roughening  or  miirmarish  pro- 
longation of  the  first  sound,  slowly  evolving  into  a  murmur. 

Diagnosis. — The  presence  of  one  of  the  causative  diseases  is  of 
great  importance  in  making  a  probable  diagnosis.  A  soft  blowing 
murmur  may  be  present  in  many  acute  febrile  diseases  without  endo- 
cardial intlammation,  but  it  is  more  likely  to  indicate  endocarditis  if 
it  is  heard  only  or  most  distinctly  over  the  mitral  area;  less  likely  if 
over  the  aortic  area;  and  least  likely  if  over  the  pulmonary-  area. 
The  most  reliable  physical  sign,  in  conjunction  with  the  history,  is 
the  observed  development  of  a  roughened,  murmurish  first  sound  into 
a  well-marked  systolic  mitral  murmur.  It  is  hardly  possible  to  rec- 
ognise attacks  of  simple  endocarditis  rt'cnrring  in  a  case  of  chronic 
valvular  disease,  as  the  physical  signs  of  the  latter  are  practically 
unaltered  by  the  supervention  of  an  acute  benign  valvulitis. 

PrtiffnoHu. — Favourable  as  to  life,  but  unfavourable  as  to  the  sub- 
sequent occurrence  of  ehrojiic  valvular  defects. 

(U)  Malignant  (Ulcerative)  Endocarditis. — Causes. — Rarely  pri- 
mary; in  the  great  nnijority  secondary  to  a  pre-existing  disease, 
especially  to  pneumonia ;  loss  frequently  to  septicaemia,  erysipelas, 
puerperal  fever,  and  gonorrhoea;  least  commonly  to  acute  rheu- 
matic fever,  typhoid  fever,  scarlet  fever,  smallpo.!:,  diphtheria,  and 
tuberculosis.  Chronic  valvnlar  disease  strongly  predi.-^posos.  It  is 
to  be  borne  in  mind  that  a  benign  endocarditis  may  become  malig- 
nant, and  that  tliere  are  many  grades  of  severity  between  the  ex- 
tremes. 

Si/mptoms  and  CUnical  Varieties. — The  manner  of  invasion  and 
the  symptoms  of  ulcerative  endocarditis  are  bo  variable  that  it  is 
best  to  consider  first  the  general  symptoms,  which  are  present  in  the 
maiority  of  eases,  and,  second,  the  clinical  forms  of  the  disease. 

If,  as  usual,  it  is  a  condition  secondary  to  one  of  the  causative 
diseases  previously  enumerated,  there  may  be  simply  an  increase  in 
the  height  of  the  fever  or  a  change  in  its  type.  Ordinarily,  however, 
there  are  chills,  high  and  irregular  fever  followed  by  sweats,  some- 
times very  profuse,  with  delirium,  and  progreasive  weakness  and 
emaciation.  These  symptoms  are  also  present  in  the  rare  primary 
form  of  the  disease  occurring  without  a  recognisable  antecedent 
cause.  The  fever  is  not  invariably  irregular  and  reniittent,  but  may 
be  of  the  continued  type.     In  some  cases  delirium  may  be  followed 
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bj  stupor  or  coma.  There  may  be  prjeconlial  oppression  and  dyspnoea. 
Jaundice  and  a  diffuse  roseolous  or  papular  erythema  may  be  present. 

Certain  phenomena,  of  much  diagnostic  value,  are  due  to  tlic 
lodgment  of  septic  particles  or  vegetations  which  are  detached  from 
the  inflamed  endocardium  and  swept  to  various  parts  or  organs  of 
the  body.  Thus  there  may  be  embolism  of  the  8])leeu  with  localized 
peritonitis,  pain,  and  enlargement  of  the  organ ;  of  the  kidney,  with 
pain  and  hsematuria;  of  the  liver,  with  pain  and  perihepatitis;  of 
the  cerebrum,  with  hemiplegia;  of  the  retina,  with  dimness  of  vision; 
of  the  Btomacii  and  intestines,  with  vomiting  and  diarrhoea  (not 
neceBsarilj  of  embolic  origin) ;  of  the  skin  and  subcutaneous  tissues, 
with  ccehymoses  or  petechial  spots ;  parotid  abscess ;  or  abscess  or 
gangrene  in  any  part  of  the  body.  In  right-side  endocarditis  there 
may  be  pulmonary  infarcts  with  resulting  pneumonia,  pleurisy, 
abscess,  or  gangrene.  Pericarditis  and  acute  suppurative  meningitifl 
have  been  noted.     Leucocytosis  is  usually,  but  not  ahyays,  present. 

The  (•(tnh'iir  phi/nmil  tiiffii/n  may  be  absolutely  lacking.  Commonly 
there  are  one  or  more  systolic  murmurs  of  variable  iutensily  either 
at  apex  or  base.  The  signs  of  an  associated  pericarditis,  pleurisy,  or 
pneumonia  may  be  discovered.  If,  as  frequently  happens,  the  endo- 
carditis has  supervened  upon  chronic  valvular  disease,  the  physical 
signs  of  the  existing  valvular  defects,  with  their  resultant  hyper- 
trophy or  dilatation,  will  be  present. 

f"our  clinical  varieties  or  groups  are  recognised,  the  cardiac,  septic 
or  pf/mmic,  typhoid,  and  cerebral 

{I)  Cardiac  Type. — This  group  embraces  those  cHses  in  which  an 
acute  malignant  endocarditis  occurs  in  the  course  of  chronic  valvular 
disease.  The  onset  is  often  abrupt,  initiated  by  a  chill,  and  followed 
by  high  fever,  which  may  bo  regularly  or  irregularly  remittent  or  in- 
termittent, with  or  without  recurring  chills.  Many  of  the  symptoms 
of  the  pysmic  or  typhoid  forms — see  (t)  and  (3)  following— may  be 
present.  The  already  existing  murmurs  may  remain  unchanged  in 
character,  or  may  become  more  intense  and  of  a  more  blowing  qual- 
ity. These  cases  may  be  acute  and  fatal,  or  chronic,  lasting  from  sev- 
eral months  to  a  year  or  even  longer ;  and  in  exceptional  instances 
recovery  may  take  place  after  a  varying  period.  The  latter  can  not 
properly  be  classed  as  malignant,  but  are  examples  of  a  severe  al- 
though benign  endocarditis. 

(2)  Septic  or  Pyjemic  Type. — The  symptoms  are  those  of  a  pyaemia 
(page  7f>0),  and  the  attack  usually  occurs  in  connection  with  suppu- 
rating wounds,  acute  necrosis,  or  puerperal  infection.  It  may  be  an 
initial  or  a  secondary  event  in  the  pyasraic  process,  and  indeed  is 
an  arterial  pyemia.     The  cardiac  symptoms  may  be  overshadowed 
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by  the  general  symptoms  unless  the  occurrence  of  enggostivo  embolic 
phenuiiiena  attracts  attention  to  the  heart.  This  type  may  ensue  in 
the  course  of  chronic  heart  disease  without  a  recognisable  focus  of 
infection.  It  is  attended  with  rigours,  high  fever,  and  sweats,  and 
may  closely  resemble  quotidian  or  tertian  malarial  fever.  The  dura- 
tion varies  from  a  few  weeks  to  3  or  4  months. 

{'S)  Typlioid  Type. — This  closely  simulates  typhoid  fever.  There 
may  he  early  prostration,  iiTegular  fever,  delirium,  drowsiness,  or 
coma,  with  iliarrha'a,  ubdominal  teuderness  and  distention,  dry  brown 
tongue,  pjirntitis,  and  a  cutaneous  rash,  sometimes  petechial.  Cardiac 
signs  and  symptoms  may  bo  absent,  and  when  present  their  aigniti- 
cance  may  be  rpiitc  nnappreiiatcd. 

(4)  Cerebral  Type.  — A  small  proportion  of  cases  resemble  an 
acute  cerebro-spinal  (page  733}  or  cerebral  meningitis  with  either 
acute  delirium  or  coma  as  the  principal  symptom. 

Duvitlion  iinil  Prugimsis. — Usual  duration  from  5  to  6  weel 
except  the  cases  supervening  upon  chronic  cardiac  disease,  which 
may  be  protracted  for  ssveral  mouths.  Occasionally  death  occnrs 
within  a  few  days.  If  the  dinicul  term  "malignant"  is  taken  at  its 
full  value  the  prognosis  is  invariably  fatal,  the  few  cases  which 
recover  belonging  in  strictness  to  t!ie  benign  form. 

ih'fferenilnl  Ih'/t(fHi}si.\. — If  the  di.sease  supervenes  upon  chronic 
valvular  disease,  and  there  are  chills,  irregular  fever,  sweats  and 
embolic  phenomena,  the  diagnosis  is  usually  not  ditticult.  The 
immediately  previous  occurrence  of  one  of  the  causative  dise&aes  or 
conditions,  e.  g.,  pneumonia  or  sepsis,  is  of  much  value.  In  the 
absence  of  chronic  cardiac  disease  or  other  suggestive  antecedent 
ailment,  or  of  present  cardiac  or  embolic  symptoms,  the  larger  number 
of  cases  are  to  be  separate*!  from  intfrmittcnt  malarial  fever  ( 
page  773),  or,  more  commonly,  ty]>lioitl  fever  (see  page  7'i7).  In 
certain  proportion  of  cases  a  differential  diagnosis  is  im])08.sible. 

II.  Chronic  Endocarditis. — -\n  overgrowth  of  fibrous  tissue, 
affecting  nuiitdy  the  valves  of  the  heart,  which  by  aub.sequent  con- 
traction causes  deformation  of  the  valve  segments. 

Cauftes. — It  may  be,  and  usually  is,  a  sequel  of  acute  endocarditis, 
of  rheumatic  origin  in  the  majority  of  cases;  or  may  be  firititirrtf  uml 
begin  insidiously.  Its  course  in  either  case  is  essentially  chronio  and 
progressive.  The  causes  of  the  first  are  the  same  as  those  of  acute 
endocarditis  in  general  (page  941);  of  the  second,  alcoholism,  gout, 
plumbiam,  syphilis,  diabetes,  and  long-continued  heavy  muscular  ex- 
ertion. Arteriosclerosis,  atheroma,  and  chronic  interskitial  nephritis 
arc  often  associated  with  the  second  group,  sometimes  as  cause,  some- 
times as  effect,  and  have  the  same  etiology. 
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Symptoms. — Clinically  chronic  eudocarditis  manifests  itself  as 
chronic  valvular  disease,  and  its  syniptoma  are  those  of  various  dis- 
turbancea  and  ultimate  failure  of  the  circulation.  About  oua  half 
of  the  cases  follow  rheumatic  endocarditis.  If  the  valve  segments 
are  thickened,  curled,  and  retracted  they  fail  to  close,  and  incompe- 
tency with  regurgitation  results;  if  the  edges  of  the  segments  berome 
adherent,  stenofiis^  with  obstruction  to  the  blood  cun-ent,  ensues. 
A  diseased  valve  segment  may  rupture, 

111.  Chronic  Valvxdar  Disease. — See  also  pages  331  to  337. 

(I)  Aortic  Incompetency. —  (W;/.<e,s. — Occurs  mainly  in  men  of  mid- 
dle age,  and  is  due  most  commonly  to  prolonged  aud  severe  muscu- 
lar exertion,  alcohol,  gont,  syphilis,  or  lead,  all  of  which  may  initiate 
slowly  progressive  deforming  changes  in  the  valve ;  less  frequently 
to  rheumatic  endot^arditis,  rarely  to  rupture.  Occasionaily  it  is  rela- 
tive, the  aortic  ring  enlarging,  either  in  consequence  of  aortic  scle- 
rosis and  dilatation  or  aortic  aneurism,  to  an  extent  which  prevents 
apposition  of  the  segments,  even  though  normal,  Sclerosis  of  the 
aorta,  often  with  atheroma  and  calcification  which  may  involve  the 
coronary  arteries,  is  a  frequent  associated  lesion. 

Si/mpfoms. — In  this  lesion  the  left  ventricle  tends  to  be  over- 
distended,  and  dilatation  precedes  hypertrophy.  So  long  as  the 
compensation  is  efficient  there  may  be  no  cardiac  symptoms ;  but  in 
a  certain  proportion  of  cases,  even  though  compensation  is  main- 
tained, there  may  bo  dull  prajcordial  aching  and  oppression,  or  more 
frequently  a  sharper  pain  which  radiates  into  the  neck  and  the  arms, 
the  left  shoulder  and  arm  in  particular.  Paroxysms  of  true  angina 
pectoris  may  occur.  Dyspuiea,  pra^cordial  distress,  and  paljiitatton 
often  result  from  slight  exertion,  and  vertigo,  faintuess,  flashes  of 
light  before  the  eyes,  tinnitus  aurium,  and  a  throbbing  headache  may 
be  manifest,  espeeiallj  if  the  patient  gets  up  quickly  from  a  recum- 
bent posture.  Occasionally  there  is  redness  and  a  feeling  of  heat  in 
the  skin,  followed  by  copious  sweating. 

When  the  heart  begins  to  fail  dyspnoea,  sometimes  orthopnoea, 
rarely  with  cyanosis,  appears,  especially  at  night.     (lencral  anastirca 
is  not  of  frequent  occurrence,  except  when  mitral  incompetency  co- 
exists, but  opdema  of  the  lower  extremities  may  be  an  early  symptor 
and  is  favoured  by  the  marked  (inrt>niiji  which  is  commonly aiw 
with  aortic  iTiconipcfency.     Cough,  pulmonary  conges 
and  perhaps  hemoptysis,  may  be  present.     Restless 
qucnt  distresaing  dreams  are  very  common.     Mental 
as  irritability,  depre-^sion,  or  peevishness,  are  often  f 
ancholia  or  other  forms  of  insanity,  perhaps  with  su, 
ties,  will  appear  in  a  small  number  of  cases.     In  the 
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the  disease  prostration  becomes  eyident,  and  there  may  be  recurrent 
endocarditis  with  moderate  irregular  fever  and  embolic  phenomena. 

F/ii/sical  t<i(/ns. — The  prtecordiuni  may  bulge,  especially  In  chil- 
dren, and  there  is  a  large  area  ol  visible  impulse.  The  carotids  and 
other  accessible  arteries  (brachial,  femoral,  etc.)  are  seen  to  pulsate 
violently,  and  there  is  epigastric  throbbing.  The  capillary  pulse  is 
readily  perceived,  and  in  some  instances  the  veins  of  the  hands  and 
feet  may  pulsate.  The  impulse  of  the  heart,  unless  dilatation  pre- 
dominates over  hypertrophy,  is  strong  and  heaving,  and  a  diastolic 
thrill  is  occasionally  felt.  The  apex  beat  is  palpable  in  the  6th  or 
7th  interspace  outside  of  the  mammillary  line.  The  pulse  has  the 
water-hammer  character,  "Corrigau'iJ  pulse."  The  area  of  cardiac 
dulness  is  greatly  increased,  extenciing  mainly  downward  and  to  the 
left  unless  marked  dilatation  is  present. 

Upon  auscultation  a  diastolic  murmur  is  heard  over  the  sternum 
(see  Fig.  li'i,  page  1^75),  soft,  blowing,  rarely  harsh,  and  often  almost 
inaudible.  With  it  is  frequently  associated  an  aortic  systolic  mur- 
mur, generally  due  to  roughening  of  the  segments,  and  not  indicative 
of  aortic  stenosis.  If  the  incompetency  is  marked  the  aortic  second 
sound  will  be  replaced  by  the  diastolic  murmur.  At  the  apex  a  sys- 
tolic mitral  murmur  is  often  heard,  due  to  actual  or  relative  mitral 
insufficiency,  less  commonly  a  presystolic  mitral  murmur  (Fukt's). 
Double  murmurs  may  at  timoa  be  heard  in  the  carotid,  subclavian, 
and  femoral  arteries,  and  a  short  systolic  flapping  sound  (not  mur- 
mur) is  common  in  the  same  and  even  smaller  arteries. 

Diatjwm^. — This  is  usually  easy.  A  diastolic  murmur,  eveuj 
though  faint,  over  the  sternum,  the  throbbing  arteries,  the  peculia 
pulse,  and  the  liypertrophy  of  the  left  ventricle,  constitute  a  reliable 
combination  of  signs.  The  tremendous  pulsation  of  the  innominate 
and  right  carotid  arteries  has  led  to  a  mistaken  diagnosis  of  thoracic 
aneurism  {q.  i'.),  aud  indeed  there  may  be  a  certain  degree  of  dilata- 
tion of  the  first  portion  of  the  aorta,  with  some  increase  of  duluesB,_ 
in  connection  with  aortic  incompetency. 

Pniymmn. — Ultimately  unfavourable,  although  good  compensa- 
tion may  be  maintained  for  years.  Sudden  death  occurs  in  a  larger 
proportion  of  cases  than  with  any  other  valvular  defect, 

(II)  Aortic  Stenosis. — Narrowing  of  the  aortic  orifice  without  a 
certain  degree  of  valvular  incompetency  is  of  rare  occurrence,  and 
indeed  is  much  less  frequently  met  with  than  the  latter. 

Causes. — Occurs  mainly  in  old  men,  and  is  usually  due  to  slow, 
sclerotic,  atheromatous,  aud  calcareous  changes,  often  constituting  a 
part  of  a  general  arteriosclerofliB  and  involving  the  coronary  arteries. 
Infrequently  it  is  a  result  of  rheumatic  and  other  forms  of  endo- 
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carditis ;  may  be  congenital ;  and  occasionally  tlie  orifice  is  of  nor- 
mal size,  but  opens  into  a  dilated  aorta — relative  stenosis. 

Sympioms. — So  long  as  the  hypertrophy  compensates  for  the 
obstruction  the  disease  is  latent.  The  earliest  symptoms  of  beginning 
museular  failure  are  vertigo  and  faintness,  due  to  cerebral  unaMtiia, 
with  prjBcordial  oppression  or  anginal  pain  and  palpitation  after 
exertion.  In  the  later  stages  the  mitral  and  subsequently  the  tri- 
cuspid valves  may  become  relatively  insufficient  because  of  cardiac 
dilatation,  with  the  usual  indirect  evidences  of  general  venous  stasis 
(page  31f5).  Embolic  phenomena  and  Cheyne-Stokes  respiration  may 
become  manifest. 

Phr/stral  Siffns. — The  apex  beat  is  carried  to  the  left  and  down- 
ward, and,  unless  hypertrophic  emphysema  coexists,  is  strong  and 
forcible.  A  systolic  thrill,  often  of  marked  intensity,  is  apt  to  be 
felt  over  the  aortic  area.  The  area  of  heart  dulness  is  increased, 
provided  the  oftentimes  associated  emphysema  does  not  mask  it. 
The  aortic  second  sound  is  usually  weak,  and  a  systolic  murmur 
(described  at  page  374)  is  heard  over  the  aortic  area,  frequently  asso- 
ciated with  the  diastolic  murmur  of  aortic  incompetency;  and  if 
relative  mitral  iusutliciency  has  been  established  there  will  be  a  blow- 
ing systolic  murmur  at  the  apex.  The  rather  characteristic  pulsus 
i/a-flns  (pages  403,  404)  is  present. 

Diagnosift. — An  aortic  systolic  murmur  is  in  the  majority  of 
cases  not  due  to  stenosis,  but  if  it  is  harsh,  rough,  or  musical,  and 
associated  with  thrill,  cardiac  hyjiertrophy,  and  puf.stis  iardns  in  an 
elderly  person,  a  diagnosis  of  this  lesion  is  permissible. 

(Ill)  Mitral  Incompetency.— May  be  due  to  deformation  of  the 
valve  segments  or  shortening  of  the  chordse  tendinete;  or  to  dilata- 
tion of  the  ventricle  with  relative  incompetency.  It  constitutes  at 
least  one  half  of  all  cases  of  valvular  disease.  As  consequences  of 
this  defect,  first  the  left  auricle,  then  the  left  ventricle,  finally  the 
right  ventricle  and  auricle  become  dilated  and  hypertrophied. 

Causes. — The  oi'tjtim't^  defects  are  usually  due  to  rheumatic  or 
other  form  of  endocarditis,  or  constitute  a  part  of  a  general  arterio- 
sclerosis; while  relative  incompetency  results  from  left  ventricular 
dilatation  due  to  aortic  stenosis  or  incompetency,  or  succeeds  the 
hypertrophy  of  chronic  nephritis  or  arteriosclerosis,  or  the  muscular 
weakness  of  severe  anaemia  or  protracted  febrile  diseases. 

Siimptoms. — While  compensation  is  perfect  there  are  no  sub- 
jective evidences  of  cardiac  disease.  If  good,  though  not  perfect, 
there  is  moderate  dyspnoea  on  exertion,  the  face  may  have  a  slightly 
cyanotic  tint,  and  the  venous  radicles  of  the  cheeks  are  plainly 
visible,     Clubbing  of  the  fingers  is  common  in  cases  of  long  dura- 
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tion,  especially  in  children.  There  may  be  cardiac  palpitat 
There  is  u  nuirked  tendency  to  attacks  of  bronchitis  and  the  slighter 
grades  of  gastrointestinal  disturbances.  Vndue  muscular  exertion 
may  produce  severe,  but  at  this  stage  usually  temporary,  pulmonary 
congestion,  Or-dt^ma,  or  luerttoptysis.  When  compensation  is  broken 
and  diliitiition  exceeds  hypertrophy,  the  pulse  becomes  extremely 
irregular,  there  is  palpitation,  dyspnoea,  or  orthopncea ;  cough,  some- 
times with  frothy,  bloody  sputum;  cyanosis  and  slight  janndice. 
There  are  ovidunees  of  gastro-intestinal  catarrh  (nausea,  diarrbcEa)^ 
heniorrlioidfi,  and  eidargement  of  the  liver  and  spleen.  There  ia 
O'dema,  beginning  in  the  feet  and  extending  upward,  often  with 
ascites  and  hydrothorax.  The  urine  is  scanty,  high  coloured,  and 
contains  albumin  and  often  casts.  All  of  these  symptoms  are  evi- 
dences of  general  venous  congestion  (Fig.  100,  page  33G).  Starting 
durinjg  sleep  ia  a  common  and  most  grievous  occurrence. 

Physical  Signs. — In  children  the  prajcordiura  may  be  prominent. 
The  apex  beat  lies  to  the  left  and  below,  according  to  the  degree  of 
hypertrophy,  and  the  area  of  visible  and  palpable  pulsation  i.s  greatly 
increased.  If  compensation  is  still  goud  the  impulse  is  the  heaving 
and  forcible  stroke  of  hypertrophy;  if  broken,  the  weak,  wavy, 
diffuse  pulsation  of  a  dilated  heart.  Occasionally  there  is  a  systolic 
thrill  at  tlio  apex.  There  may  be  epigastric  pulsation  due  to  right 
ventrit'ujar  h_i,"pertropliy  and  dilatation;  as  well  as  pulsating  jugulars 
and  pulsating  liver,  significant  of  tricuspid  insufficiency.  The  pulse 
is  small  and  compressible,  and  when  the  heart  fails  is  absolutely 
arrhythmic.  There  may  be  contractions  of  the  heart  which  are  not 
represented  at  the  wrist  (ineffectual  systole).  The  area  of  cardiac 
dulness  is  increased,  both  to  left  and  right,  because  both  left  and 
right  ventricles  are  dilated  and  hypertrnphied.  A  blowing  or  music^ 
Byatolic  murmur,  either  accompanying  or  replacing  the  first  sound,  is 
heard  at  the  apex,  transmitted  to  the  left,  and  heard  posteriorly  at 
the  angle  of  the  strapula  (Fig.  120,  page  373).  Although  its  maximum 
intensity  is  u.snally  at  tlu!  apex,  it  may  be  loudest  or  heard  oidy  at 
the  base  of  the  heart  or  along  the  left  sternal  edge.  Occasionally 
it  is  perceptible  when  the  patient  is  lying  down,  and  disappears  if  he 
stands  up.  The  second  sound  is  generally  very  distinctly  audible  at 
the  apex;  and  the  second  pulmonary  sound  is  accentuated  over  the 
pulmonary  area.  If  there  is  associated  tricuspid  incompetence  there 
is  a  systolic  murmur  in  its  area, 

Diagmmn. — Tlie  characteristic  physical  signs  are  a  systolic  mur- 
mur transmitted  to  the  left  and  heard  posteriorly ;  accentuation  of 
the  pulmonary  second  sound,  and  evidence  of  both  right-  and  left- 
heart  hypertrophy. 
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The  foregoing  combination  of  pbysical  aigos  ia  eesential  for  a 
diagnosis,  as  a  systolic  mitral  murmur  occurs  in  various  conditiona 
nneoTineotod  with  organic  mitrjil  valvular  defects  or  relative  incom- 
petency (page  .'372).  Whether  the  insufficiency  is  due  to  deforma- 
tion of  the  valve,  or  is  relative,  can  not  always  be  determined.  If 
it  occurs  in  the  subjects  of  chronic  nephritis,  general  arteriosclerosis, 
or  aortic  lesions,  all  of  whiih  cause  hypertrojihy  and  dilatation  of  the 
left  ventricle,  the  mitral  incompetence  is  probably  relative. 

Prognosis. — Life  may  be  prolonged  for  many  years  if  compensa- 
tion is  maiiituiiu'd.  There  are  apt  to  be  repeated  breaks  of  com- 
pensation, each  becoming  more  severe,  ending  with  general  anasarca, 
cardiac  dilatation,  and  death,  rarely  sudden,  usually  from  progressive 
weakness  of  the  heart  muscle.  Not  infrequently  permanent  arrhyth- 
mia follows  the  first  rupture  of  compensation. 

(IV)  Mitral  Stenosis. — (.'au»es. — Narrowing  of  the  mitral  orifice 
is  usually  due  to  eudncarditis,  generally  rheumatic;  occasionally,  per- 
haps, to  the  strain  of  whoojung  cough  \  is  more  frequent  in  females 
and  in  young  rather  than  elderly  persons.  The  most  frequent  form 
of  constriction  is  the  buttonhole  opening,  less  commonly  it  is  funnel- 
shaped.  As  a  result  of  the  narrowing  the  left  ventricle  remains  of 
normal  size,  or  becomes  smaller,  unless  mitral  incompetency  coexists; 
while  the  left  auricle  and  subsequently  the  right  ventricle  and  auricle 
become  hypertrophied  and  ultimately  dilated,  with  sequent  tricuspid 
iusutticicucy  and  systemic  venous  congestion. 

SymptomH, — Except  for  a  varying  degree  of  dyspncea  and  palpi- 
tation following  unusual  muscular  exertion,  there  may  be  an  entire 
absence  of  symptoms  so  long  as  compensation  is  gi»od.  There  is  a 
liability  to  attacks  of  recurrent  endocarditis, and  the  resulting  vegeta- 
tions may  become  detached  and  swept  away,  thus  causing  embolic 
phenomena,  especially  asphasia  or  aphasic  hemiplegi*u  Pandysis  of 
the  left  vocal  cord,  due  to  the  pressure  of  the  hypertrophied  left 
auricle  and  simuhiting  one  of  the  effects  of  aortic  aneurism,  has  been 
noted.  Ann?raia  and  left  intercostal  neuralgia  are  very  common. 
When  com])ensation  is  failing  the  resultiug  symptoms  are  practically 
those  of  mitral  incompetency.  There  are  more  or  less  constant  dysp- 
ncea,  frequent  and  arrhythmic  pulse,  cough,  bronchitis,  and  conges- 
tion or  a'dema  of  the  longs,  with  cyanosis,  blood-stained  expectora- 
tion, or  occasionally  haemoptysis.  These  symptoms  are  especially  apt 
to  occur  after  severe  muscular  exertion,  and  there  may  be  frequent 
recurrences.  (Edema  of  the  lower  extremities  and  general  anasarca 
are  not  common  unless  tricuspid  insnfficiency  coexists.  Late  in  the 
disease  ascites  may  occur,  especially  in  children,  and  is  associated 
with  great  swelling  of  the  liver.     An  enlarged,  perhaps  pulsating. 
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liver,  due  to  passive  cougostion,  is  very  frequent  in  mitral  st^nosii 
when  the  right  heart  fuils.  Elevations  of  temperature,  symptomatic 
of  recurrent  endocarditis,  are  not  uneoinnitui. 

Physical  Siyns. — Owing  to  hypertrophy  of  the  right  ventricle  the 
lower  sternum  and  5th  and  6th  left  cartilages  may  be  prominent, 
particularly  in  children,  and  the  main  impulse  of  the  heart  is  nsaally 
visible  over  the  same  area.  FnlmitioH  may  often  be  seen  in  the  2d, 
3d,  and  4th  interspaces  to  the  left,  rarely  also  to  the  right,  of  the 
Bternum,  if  the  chest  walls  are  not  too  thick  ;  and  pulsation  of  the 
epigastrium,  due  to  the  hypertrophied  right  ventricle,  is  common.  The 
apex  beaf,  unless  mitral  incompetency  or  other  cause  of  left  ventricu- 
lar liypcrtrophy  coexists,  may  remain  in  its  normal  position  or  be 
displac;ed  somewhat  to  the  left,  rarely  to  the  outside  of  tlie  mammil- 
lary  line,  depending  upon  the  degree  of  right  ventricular  enlarge- 
ment. The  strongest  impulse  is  usually  felt  over  the  lower  sternum 
and  5th  and  (jth  left  interspaces,  perhaps  also  in  the  4th,  3d,  and  2d 
spaces.  The  impulse  in  the  left  2d  space  is  ascribed  either  to  the 
hy]»ertrophied  left  auricle  or  to  the  increased  tension  in  the  conus 
arteriosus  and  pulmonary  artery,  both  views  having  supporters.  In 
the  bulk  of  the  cases  there  is  the  characteristic  rough,  purring  thrill, 
best  felt  withiu  the  nipple  line  in  the  3d  or  4th,  sometimes  the  5th, 
interspaces.  It  is  diastolic,  beginning  just  after  the  second  sound, 
ends  abruptly  with  the  apex  impulse,  and  is  most  marked  during  ex- 
piration. It  is  pathognomonic  of  mitral  stenosis,  and  when  found  per- 
mits a  diagnosis  by  palpation  alone.  The  area  of  cardiac  dulness  is 
increased  to  the  right,  as  well  as  upward  along  the  left  sternal  mar- 
gin to  the  2d  rib ;  but  not  to  the  left  and  downward  unless  left 
Tentriculiir  hypertrophy  coexists  as  a  result  of  mitral  regurgitation. 
Internal  to  and  a  little  above  the  apex  beat  is  a  presystolic  murmur, 
variously  described  as  rough,  rolling,  blubbering,  churning,  vibnitory, 
purring,  or  hesitating,  whose  audibility  is  usually  limited  to  a  two- 
inch  circle,  but  at  times  may  be  verj'  widely  heurd  (Fig.  118,  page 
371).  It  is  variable,  appearing  and  disappearing  in  accordance  with 
the  strength  of  the  auricular  systole;  may  occupy  tiie  whole  or  the 
middle  or  the  latter  part  of  the  diastolic  period  (Fig.  iiy,  page  372) ; 
and  may  be  heard  only  after  exertion.  The  first  sound,  in  which  this 
murmur  abruptly  terminates,  is  .short,  sharp,  and  snupping;  the  pul- 
monary second  sound  is  loudly  accentuated  and  heurd  overu  wide  area, 
and  the  aortic  second  sound  is  relatively  and  actually  weak.  There 
may  be  reduplication  of  the  second  sound.  The  murmurs  of  mitral 
and  triscuspid  incompetency,  the  latter  often  a  secondary  result,  may 
be  heard.  The  piihe,  with  marked  stenosis,  is  notably  small,  and 
when  the  heart  fails  becomes  irregular  like  that  of  incompetency. 
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When  compensation  is  broken  the  thrill  and  the  murmur  may 
disappear,  the  snap  of  the  first  sonnd  remaining.  Not  infrequently 
the  Bounds  are  redtiplicated,  the  impulse  ia  ditfaae  and  wciik,  and 
there  may  be  systolic  jugular  pulsation  and  pulsating  liver,  from  tri- 
cuspid insuflSciency.  If  the  strength  of  the  left  auricle  and  right 
ventricle  is  restored,  the  murmur  reappears. 

IHagnoiU- — The  sign-s  which  justify  a  diagnosis  of  mitral  stenosis 
are :  a  presystolic  thrill  and  murmur  with  the  characters  described; 
evidence  of  right-heart  hypiTtrophy,  the  left  heart  remaining  of 
normal  size;  and  an  accentuated  pulmonary  second  sound.  If  aortic 
regurgitation,  or  aortic  stenosis  and  adherent  pericardium  are  found 
to  exist,  the  presence  of  a  presystolic  mitral  murmur  is  not  positive 
evidence  of  mitral  stenosis  (see  ('•}),  page  37'^). 

Prognosis. — intimately  unfavourable,  although  with  proper  care 
many  years  may  elapse  before  death  occurs  by  gradual  failure  of 
compensation,  perhaps  after  repeated  temporary  breaks. 

(V)  Tricuspid  Incompetency.— ''WMsfjt.— Rarely  this  is  primary, 
the  valve  segments  becoming  deformed  as  a  result  of  right-heart 
endocarditis  during  foetal  life  or  in  early  childhood;  as  a  rule  it  is 
relative  and  secondary  to  left  heart,  especially  mitral,  valvular  dis- 
ease, or  to  interstitial  pneumonia  and  emphysema. 

Symptoms. — The  symptoms  are  largely  dependent  upon  the  causa- 
tive valvular  or  pulmonary  disease,  and  are  for  the  most  part  the 
evidences  of  stasis  in  the  lungs  and  systemic  veins. 

Phyucal  Signs. — TKe  characteristic  and  indubitable  signs  of  tri- 
cuspid regurgitation  are:  systolic  pulsation  in  the  jugulars,  especially 
the  right;  awolleu  and  pulsating  liver;  and  the  presence  of  a  soft, 
low  systolic  murmur  over  the  lower  sternum  ((ft),  page  376).  Tha 
pulmonary  second  sound  is  accentuated,  the  cardiac  dulness  is  in- 
creased to  the  right,  ami  there  is  epigastric  pulsation. 

(VI)  Tricuspid  Stenosis— This  may  be  cither  congenital,  and 
combined  with  other  defects  of  development,  or  acquired,  occur- 
ring as  a  secondary  result  to  left-heart  lesions.  It  is  most  com- 
monly associated  with  mitral  stenosis  (both  largely  due  to  rheumatic 
endocarditis),  leas  frequently  with  aortic  incompetency,  and  is  very 
rare  as  a  primary  and  isolated  condition.  It  occurs  in  females  rather 
than  males  (5  to  1).  The  symptoms  are  those  of  the  associated  valvu- 
lar defects.  Facial  cyanosis  and  extreme  anasarca  are  terminal  evi- 
dences. 

Physical  Signs. — There  may  be  a  presystolic  thrill  over  the  tricus- 
pid area;  the  area  of  cardiac  dulnesa  is  enlarged  to  the  right;  and 
a  presystolic  murmur  may  be  heard  {(a),  page  376).  A  positive 
diagnosis  is  rarely  practicable,  unless  it  is  an  isolated  lesion,  because 


052  DIAGNOSIS,   DIRECT  AND  DIFFERENTIAL 

of  the  difficulty  of  separating  the  usually  co-existent  mitral  presys- 
tolic from  a  tricuspid  presystolic  murmur. 

(V^ll)  Pulmonary  Incompetence.— {See  (b),  page  378).  A  differen- 
tial diagnosis  from  aortic  inconipeteney  is  rarely  possible,  alihotigh 
the  absence  of  Corrigan'a  pulse  and  the  non-discovery  of  left  ventricu- 
lar dilatation  and  hypertrophy  will  tend  to  exclude  the  latter. 

(VIII)  Pulmonary  Stenosis.— This  ia  usually  congenital.  There 
is  apt  to  be  cyanosis  and  systemic  venous  engorgement. 

The  physical  signs,  when  present,  are  the  evidences  of  right  ven- 
tricular hypertrophy  and  the  presence  of  a  systolic  thrill  and  mur- 
mur in  the  pulmonary  area.  The  murmur  ia  of  a  rough  or  harsh 
quality,  usually  strictly  localized  and  apparently  superficial,  and,  of 
course,  ia  not  transmitted  into  the  arteries  of  the  neck,  a  differential 
point  between  it  and  the  similar  murmur  of  aortic  stenosis.  The 
pulmonary  second  sound  is  weak  and  may  be  accompanied  or  re- 
placed by  the  diastolic  murmur  of  associated  incompetency. 

A  dia<;uogis  of  pulmonary  stenosis  must  be  made  with  great  re- 
serve because  of  the  very  frequent  occurrence  of  pulmonary  systolic 
murmurs,  usually  of  ana-mio  origin  (see  («),  page  377). 

(IX)  Combined  Valvular  Defects.— The  statistics  regarding  the 
relative  frequency  of  certain  combinations  of  valvular  defects  are 
variable.  In  general  aortic  and  mitral  lesions  most  commonly  co- 
exist, then  mitral  and  tricuspid,  finally  aortic,  mitral,  and  tricuspid. 
The  particular  combinations  in  the  usual  order  of  frequency  are  : 

1.  Aortic  incompetency  and  stenosis  and  mitral  incompetency. 

2.  Mitral  stenosis  and  incompetency. 

3.  Aortic  etenojiia  and  mitral  stenosis. 

4.  Mitral  stenosis  and  aortic  incompetency. 

With  reference  to  combined  murmurs,  see  page  378. 

IV.  Hypertrophy  of  the  Heart.— Increased  thicknesa  of 
the  muscular  walla  of  the  heart^hypertrophy — may  exist  without 
dilatation  of  the  chambers  {jiitnple  hypertrophy) ;  more  commonly 
the  hypertrophy  is  associated  with  dilatation  {eccentric  hypertrophy). 
So-called  concentric  hypertrophy — thickened  walls  with  lessened  size 
of  the  cavities — is  a  post-mortem  contraction  event. 

Causes. — The  hypertrophy  may  affect  one  cavity,  one  side,  or  the 
nrhok  of  the  heart. 

(1)  Left  Ventricular  Hypertrophy. — Maybe  due  to  aortic  stenosis, 
aortic  and  mitral  incompetency,  which  increase  the  intraventricular 
pressure ;  pericardial  adhesions  and  fibrous  myocarditis,  which  inter- 
fere with  the  contraction  of  the  heart  muscle  and  increase  its  work; 
general  arteriosclerosis  and  the  presence  of  irritating  substances  in 
the  blood  in  gout,  chronic  nephritis,  lead-poisoning,  and  syphilis,  all 


of  which,  either  bj  producing  organic  narrowing  or  by  causing  pro- 
longed contraction  of  the  arterioles,  heighten  the  arterial  pressure 
and  create  an  obstruction  to  the  work  of  the  left  ventricle  ;  congeni- 
tal narrowing  of  the  aorta,  aneurism  of  the  same  vessel,  or  stenosifl 
cauaed  by  external  pressure  upon  it ;  persistent  overaction  of  the 
muscle  as  in  the  tachycardia  of  exophthalmic  goitre,  the  tea,  coffee, 
and  alcohol  habits,  or  long-continued  neurotic  palpitation ;  and 
habitual  excessive  eating  and  drinking,  especially  the  drinking  of 
enormous  quantities  of  beer.  Prolonged  and  severe  muscular  work 
is  an  additional  and  sometimes  important  factor. 

Many  of  these  causes  operate  to  produce  varying  degrees  of  simul- 
taneous right  ventricular  hypertrophy. 

(2)  Right  Venfrictilar  llifpertrophy. — May  be  due  to  mitral  steno- 
sis and  mitral  incompetency;  and  emphysema,  chronic  interstitial 
pneumonia,  or  extensive  pleural  adhesions,  all  of  which  raise  the 
pressure  and  increase  the  resistance  in  the  pulmonary  circuit.  Valv- 
ular leaiona  on  the  right  side,  especially  pulmonary  stenosis,  will 
also  cause  hypertrophy  of  the  right  ventricle. 

(3)  Aurindar  Hi/perfropht/. — This  is  always  conjoined  with  dilata- 
tion, and  when  affecting  the  leff  aurir/e  occurs  in  mitral  incompe- 
tency or  mitral  atenoaia,  especially  the  latter;  when  affecting  the 
right  auricle,  it  is  found  in  all  conditions  which  raise  the  pulmonary 
blood  pressure  (see  (2)  preceding) ;  and  in  tricuspid  or  pulmonary 
incompetence  or  stenosis. 

Symptoms. — As  a  ride  the  condition — almost  invariably  conserva- 
tive— is  subjectively  latent  until  the  hvpertrophied  muscle  can  no 
longer  respond  to  the  demands  upon  it  and  ruptured  compensation 
becomes  manifest.  The  earlier  symptoms  of  well-marked  hypertro- 
phy, especially  of  the  left  ventricle,  consist  of  an  indefinite  sense  of 
prfficordial  discomfort  or  fulness,  most  marked  when  lying  upon  the 
left  side.  The  sensation  is  seldom  that  of  pain,  ami  palpitation  or  a 
consciousness  of  the  overaction  of  the  heart  is  usually  not  perceived 
except  when  the  patient  is  neurasthenic  or  addicted  to  the  overuse 
of  tobacco.  There  may  be  a  sense  of  fulness  or  throbbing  in  the 
head,  heudaebo,  flushing  of  the  face,  carotid  throbbing,  vertigo,  tin- 
nitus aurinm,  flashes  of  light,  exophthalmos,  and  epistasis.  General 
arteriosclerosis  is  a  frequent  concomitant  event,  either  as  cause  or 
result  of  the  hypertrophy,  and  broncho- pulmonary  or  cerebral  hemor- 
rhage, due  to  rupture  of  the  sclerotic  smaller  vessels  by  the  increased 
force  of  the  heart,  may  occur. 

(1)  P/iifsical  Sigun  of  Left  Ventricular  Ilyper trophy. —The  praecor- 
dium  may  be  prominent,  especially  in  children,  and  an  extensive 
impulse  is  visible.      On  palpation  the  impulse  is  characteristically 
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slow,  heaving,  ami  forcible  (unless  a  notable  degree  of  dilatation  cc 
exists,  when  it  is  rather  more  sudden),  and  the  apex  beat  is  di« 
placed  downward,  porhrtps  to  the  7th  or  8th  interapace,  and  to  the 
left  even  as  niufh  as  3  inches  outside  of  the  niammilhiry  line.     But  in 
the  more  common  degrees  of  hypertrophy  the  apex  lies  in  the  6th 
space,  in  or  n  little  outside  of  the  nianiniillary  line.     The  percussion 
dulness  is  inrreiiscil  downward,  to  the  left,  and  vertically  (Fig.  109,  p. 
35n).     In  simple  hypertrophy  without  valvular  lesions  there  arenol 
murmurs,  but  the  lirat  sound  is  loud,  prolonged,  and  booming,  ufteo 
with  a  elicking  or  murmurisli  quality;   if   dilatation  coexists  it  ij' 
shorter  and  sharper.    Aortic  closure  is  accentuated  and  clear  or  ring- 
ing, and  the  second  sound  often  reduplicated,  especially  in  the  hyper- 
trophy of  chronic  nephritis ;  if  the  ventricle  is  also  dilated,  or  the 
heart  action  weak,  the  second  sound  is  less  clear  and  intense.     If 
the  hypertrophy  is  due  to  valvular  defects  there  will  be  the  physical 
signs  of  the  special  lesions  present.     If  the  hypertrophy  is  unaecom-' 
pained  by  dilatation,  tlic  pulse  is  large,  strong,  regular,  of  increased 
tension,  and  often  not  more  frequent  than  normal ;  if  with  dilata- 
tion, it  is  softer  and  as  a  rale  of  greater  frequency. 

(2)  St/nijjfoiiis  (Jiid  Phifxiad  Signs  of  Riijhi  Vmttriruhtr  Hijpertro- 
pity. — There  are  no  symptoms  while  compensation  is  maintained, 
except  moderate  dyspnoea  following  unusual  muscular  exertion;  or 
precordial  tiisconifort,  cough,  and  dyspntea,  when  the  hypertrophy 

is  a  sequence  of  emphysema  or  chronic  interstitial  pneumonia.     In 

course  of  time,  when  dilatation  and  relative  tricuspid  incompetency ^H 
occur,  there  will  be  persistent  dyspnoea,  bronchitis,  pulmonary  con-^^ 
gestion  or  tederaa,  cyanosis,  ha3moptysis,  and  evidence  of  systemic 
venous  stasis.  The  phynical  nyiis  are  (perhaps)  an  unusual  promi- 
nence of  the  lower  sternum  and  the  6th  and  7th  left  cartilages,  with 
a  visible  somewhat  ditTuse  impulse  over  the  siime  area,  often  also  in 
the  epigastrium.  Unless  the  chest  walls  arc  thick,  pulsation  is  fre- 
quently present  iu  the  3d  and  4th  interspaces  to  the  right  of  the 
sternum,  particularly  if  there  is  much  dilatation.  The  apex  beat  is 
carried  to  the  left,  usually  with  but  slight  downward  displacement, 
and  is  ditTuse,  lacking  the  well-defined  thrust  of  left  ventricular 
hypertrophy.  The  cardiac  dulness  is  increased  mainly  to  the  righ 
perhaps  an  inch  or  more  beyond  the  sternal  margin.  The  first  sound 
over  the  tricuspid  area  is  louder  than  usual,  and  on  account  of 
the  increased  tension  in  the  pulmonary  artery  the  pulmonary  secondl 
sound  is  accentuated,  and  reduplication  of  the  second  sotind  may 
occur.  The  radial  pulse  is  of  small  vohinie,  and  if  dilatation  is  pres- 
ent may  be  frequent  and  arrhythmic. 

(3)  Signs  of  Anrictihir  Hyptrlrophy. — The  physical  signs  of  hy- 
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pertrophy,  always  combined  with  dilatation,  of  the  left  auricle,  are 
few  und  indefinite.  There  may  be  dulness  to  the  left  of  the  sternum 
in  the  3d  or  2d  interspaces,  with  a  presystolic  impulse  or  wave 
iu  the  2d  space.  The  presence  of  left  auricular  enlargenieut  may 
always  be  inferred  if  the  presystolic  murmur  of  mitral  stenosis  is 
heard,  or  if  mitral  incompetency  exists. 

Hypertrophy,  never  without  dilatation,  of  the  right  auricle,  is 
secondary  to  iucompeteiu-y  or  stenosia  of  the  tricuspid  valve  with 
associated  right  ventricular  hypertrophy  and  dilatatiuu.  There  is 
dulnesa  in  the  3d  and  4th  interspaces  to  the  right  of  the  sternnm, 
often  with  a  presystolic  wavy  pulsation  in  the  same  area,  systolic 
jugular  jnilsation,  and  evidences  of  general  venous  engorgement. 

Differential  DiagDOsis. — Chronic  interstitial  pneumonia,  phthisis 
with  fibrosis  and  retraction,  and  chronic  dry  pleurisy  (all  on  the  left 
side)  may,  by  uncovering  the  heart,  give  rise  to  an  extensive  area  of 
pulsation,  which  is  at  times  mistaken  for  h3rpertrophy.  The  less 
forcible  and  less  heaving  impact,  together  with  the  evidences  of  pul- 
monary disease,  will  enable  a  differentiation;  so  also  with  the  unusu- 
ally marked  impulse  often  found  in  deformities  of  the  chest. 

The  increased  area  of  dulness  caused  by  aneurism,  pericardial 
effu-iion,  and  mediastinal  growths,  may  simulate  that  of  hypertrophy, 
but  a  careful  consideration  of  iXw  physical  signs  will  usually  suffice  to 
exclude  these  conditions.  Displacement  of  the  apex  beat  by  extra- 
cardial  lesions  can  generally  be  discriminated  by  the  absence  of  a 
forcible,  heaving  impntse  or  of  an  increased,  although  shifted,  area 
of  dulness.  Hypertrophy  may  be  quite  overlooked  or  impossible  of 
recognition  in  hypertrophic  emphysema. 

V.  Dilatation  of  the  Heart. — The  walls  of  a  dilated  heart 
are  either  thicker  or  thinner  than  normal,  while  the  size  of  the  cavi- 
ties is  increased  out  of  proportion  to  the  thickness  of  their  walls. 
If  the  heart  walls  are  thick  and  their  muscular  power  anijile  to  sus- 
tain the  circulation,  a  considerable  increase  in  the  size  of  the  cham- 
bers may  exist,  which  is  properly  termed  eccentric  hypertrophy 
(page  962)  rather  than  dilatation. 

Cansea. — Dilatation  depends  upon  two  general  causes;  (1)  in- 
creased endocardial  pressure,  and  (2)  weakness  of  the  heart  walls. 

The  causes  of  increased  pressure  are  practically  the  same  as  those 
of  hypertrophy  (page  952).  Whether  dilatation  or  hypertrophy  wiU 
result  from  the  greater  tension  depends  in  part  upon  the  suddenness 
and  severity  of  the  strain.  Dilatation  is  more  apt  to  result  from  an 
abrupt  and  intense  increase  of  pressure ;  hypertrophy  from  slighter 
but  persistent  strain.  If  the  heart  walls  are  weakened  from  myo- 
cardial inflammation  or  degeneration,  or  other  cause,  they  will  yield 


»66 


DIAGNOSIS,   DIRECT  AND  DIFFERENTIAL 


to  a  normal,  much  more  readily  to  au  abnormally  high,  degree  of 
endocardial  pressure.  Thus  in  valvular  lesions  with  a  constant  but 
moderate  increase  of  pressure,  progressive  hypertrophy  takes  place 
until  the  musculature  depreciates^  wlii-n  dilatation  will  occur.  On 
the  other  hand,  severe  and  unaecus'omed  muscular  exertion  will 
cause  acute  dilatation,  especially  of  the  right  ventricle,  followed  for 
weeks,  months,  or  years  by  dyspnoea  and  other  symptoms  of  heart 
strait)  upejii  exercise.  So  also  there  may  be  acute  dilatation  in  the 
niyocarditia  und  parenchymatous  or  other  degenerations  or  nutritive 
disturbances  of  the  heart  muscle  associated  with  scarlet  fever,  ery- 
flipelas,  typhus  and  typlioid  fevers,  rheumatic  fever,  acute  endocar- 
ditis or  pericarditis,  the  auffiniias,  and  leucaemia.  Slow  dilatation 
occurs  in  the  more  chronic  degenerative  and  sclerotic  processes,  often 
induced  by  diet,  mode  of  life,  and  especially  the  excessive  use  of  alco- 
hol combined  with  persistent  overexertion  (irritable  heart).  Some 
oases,  either  acute  or  chronic,  occur  without  recognisable  cause. 

Symptoms. — When  dilatation  takes  place  slowly  the  symptoms  are 
those  previously  described  as  characteristic  of  gradual  failure  of  com- 
pensation in  valvular  lesions  (page  334).  Acute  dilatation  occurring 
in  fevers  or  in  chronic  hypertrophy  is  indicated  by  dyspniea,  palpita- 
tion, sometimes  prsBCordial  oppression  or  pain,  a  weak  and  frequent 
pulse,  and  the  evidences  of  systemic  venous  stasis. 

P/iifsrat!  Sitfu.'i. — A  distinct  apex  beat  is  often  absent,  or  if  present 
is  weak.  Usuidly  the  impulse  is  widely  diffused,  wavy,  and  undulat- 
ing; and  tbougli  plainly  visible  can  not,  in  many  crises,  be  felt  b}'  the 
palpating  hand,  a  sign  of  much  value.  Unless  emphysema  ia 
present  the  area  of  cardiac  dulness  is  increased  vertically  and  trans- 
versely. The  first  sound  is  sbort  and  fluppiug,  often  resembling  the 
second  sound,  which  is  also  weakened.  Enibryocardia  and  the  gallop 
rhythm  are  common.  The  presence  of  murmurs  due  to  valvular 
disease  may  mask  the  characters  of  the  sounds;  but  a  murmur, 
especially  that  of  mitral  stenosis,  may  disappear  as  the  heart  weakens. 
A  well-marked  apical  systolic  murmur,  due  to  relative  mitral  incom- 
petency, may,  however,  make  its  appearance,  subsequently  vanishing 
if  the  dihitation  is  overcome.  The  pulse  is  of  small  volume,  weak, 
frequent,  and  often  extremely  arrhythmic. 

The  signs  just  described  relate  mainly  to  left  rrvtricvlar  dilata- 
tion. Those  which  may  enable  a  diagnosis  of  predominating  ritjhi 
venlricnlar  dilntftfion  are  the  location  of  the  chief  impulse  below 
or  to  the  right  of  the  ensiform  appendix,  with  little  or  no  impulse 
in  the  usual  place  of  the  apex  beat,  an  undulating  pulsation  close  to 
the  left  sterna!  margin  in  the  4th.  6th,  and  Kth  interspaces,  and  an 
excessive  increase  of  the  cardiac  dulness  to  the  right  of  the  sternum. 
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A  pulsation  in  the  3d  interspace  to  the  right  of  the  stemura,  systolic 
if  there  is  tricuspid  regurgitation,  is  indicative  of  right  auricular 
dUniiilion.  Pulsation,  either  systolic  or  pre-systolic,  in  the  2d  space 
to  the  left  of  the  sternum,  may  be  manifest,  and  if  pre-systolic,  has 
been  affirmed  and  denied  as  an  evidence  of  left  auricular  dilntatinn. 

Differential  Diagnosis, — DiUvtation  requires  to  bo  distingnished 
from  hypertrophy  aud  from  large  pericardial  eflusions. 

(1)  Cardiar  Ilifpertrfiphy. — A  slow,  strong,  heaving  impulse,  a  dis- 
tinct altliough  large  and  rounded  apex  beat,  lying  downward  and  to 
the  left,  and  the  presence  of  a  dull,  prolonged,  and  loud  first  sound, 
with  an  accentuated  second  sound,  are  usually  sufficient  to  announce 
hypertrophy  rather  than  dilatation. 

(!i)  Pericardial  Effuxinn. — See  page  938. 

VI.  Fatty  Heart. — Two  varieties  are  recognised :  fatty  degen- 
eratiou  of  the  muscular  fibres,  and  fatly  inJiltratioH  or  overgrowth, 
an  increase  of  the  normal  subpericardial  fat. 

(I)  Fatty  Degeneration. — Occurs  in  connection  with  carcinoma, 
phthisis,  prolonged  infectious  fevers,  severe  acute  or  chronic  ansB- 
niias,  phosphorus  poisoning,  disease  of  the  coronary  arteries,  peri- 
carditis, old  age,  and  cardiac  hypertrophies  in  general.  In  all  these 
instances  there  is  defective  nutrition  of  the  heart  muscle. 

The  symp/omM  and  figns,  so  long  as  dilatation  does  not  occur,  are 
negative;  and  when  present  arc  practically  those  of  dilatation,  either 
acute  after  severe  muscular  exertion  or  chronic  aud  slow  in  their 
onset.  There  may  be  syncopal  or  anginal  attacks,  or  seizures  of 
cardiac  asthma,  especially  in  the  early  morning  hours ;  and  periods 
of  bradycardia,  pseudo-apoplectic  attacks,  Cheyne-Stokeg  breathing, 
and  delusional  or  maniacal  mental  states.  Dyspnoea,  palpitation,  Jind 
a  small  and  irregular  ptdse  are  common,  the  heart  sounds  nmy  be 
weak  with  a  galloping  rhythm,  and  the  apical  systolic  murmur  of  dila- 
tation may  develop.  None  of  these  signs  and  symptoms  are  diKttnc- 
tive,  as  they  occur  also  in  chronic  myocarditis,  and  a  diagnosis  of 
fatty  degeneration  ia  rarely  more  than  probable. 

(II)  Fatty  Infiltration, — This  is  almost  always  a  part  of  general 
obesity,  affecting  men  ratlier  than  women,  and  ocrurring  usindly  be- 
tween 40  and  70  years  of  age.  No  symptoms  are  present  until  dila- 
tation occurs,  after  which  there  maybe  bronchitis,  vertigo, and  pseudo- 
apoplectic  iind  syncopul  attacks,  with  feeble  pulse  and  heart  sounds. 

The  diagno.tint  depends  upon  the  presence  of  obesity,  plus  the  evi- 
dences of  canliac  weakness. 

VII.  Myocarditis. — Two  varieties  :  acute  and  chronic. 

(I)  Acute  Myocarditis.— (1)  Acute  circuimcribfd  myncarditis -or 
abscess  of  the  heart  occurs  in  pysemia,  diphtheria,  typhoid  fever, 
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malignant  endocarditis^  and  other  septic  conditions.     The  condition 
can  not  be  diiiguosed,  beyond  a  suspicion,  during  life. 

(2)  Acute  diffuse  tiiyoparditis,  of  which  parenchymatous  degenera- 
tion or  cloudy  swelling  forms  a  goodly  part,  is  met  with  mainly  as 
a  result  of  the  infectious  fevers  such  as  smallpox,  typhus  and  typhoid 
fevers,  diphtheria,  s^^arlet  fever,  and  acute  rheumatic  fever;  or  in 
connection  with  acute  endocarditis  or  pericarditis.  The  symptoms 
are  simply  those  of  marked  cardiac  weakness  and  do  not  point  to  the 
cause  of  the  feebleness.  There  is  usually  a  small,  feeble,  frequent, 
and  often  irregular  pulse,  pcrlmpa  with  palpitation  of  the  heart  and 
a  tendency  to  syncope.  The  physical  signs  are  practically  thoee  of 
cardiac  dilatation,  which  in  varying  degrees  is  such  a  common  and 
immediate  sequence  of  the  myocardial  inflammation. 

(II)  Chromo  (or  Fibrous)  Myocarditis.— CflWA-ea.— The  fibroid 
heart  miiy  aneceed  acute  myocarditis,  but,  in  the  majority  of  instances 
it  is  secondary  to  lesions  of  the  coronary  arteries,  especially  obliterat- 
ing arteritis,  less  commonly  thrombosis  or  embolism  (white  or  anemic 
infarcts) ;  or  to  interference  with  the  coronary  circulation  as  in  valv- 
ular disease  of  the  heart;  or  is  associated  with  hj-pertrophy ;  and 
also  occurs,  alTeeting  the  superficial  layers  of  the  muscle,  as  a  result 
of  chronic  entUx-arditia  or  pericanHtis.  The  remoter  causes  are  gout, 
alcohol,  lead-poisoning,  syphilis,  rheumatism,  chronic  nephritis,  and 
diabetes,  i.  e.,  the  usual  agencies  which  cause  arteriosclerosis. 

Symptoms. — The  corulitiun  may  be  quite  latent.  Angina  pectoris 
and  a  weak,  irregular,  often  slow  pulse  (50  to  30),  are  somewhat 
characteristic  ;  and  when  the  sclerosed  heart  is  slowly  failing  and  dilat- 
ing, dyspniea,  cardiac  asthma,  palpitation,  prfficordial  constriction,  and 
evidencea  of  general  venous  stasis  appear.  There  may  be  recurring, 
sometimes  fatal,  pseudo-apoplectic  seizures,  which  may  be  preceded 
by  occasional  vertigo  and  syncopal  attacks;  or  true  apoplexy  may 
terminate  life  or  cause  a  hemiplegia.  Chronic  mania  or  other  form 
of  psychosis  may  develop. 

Fhy»irnl   Signs. — The  signs  are   practically  those  of  a  dilal 
heart,  often  with  a  systolic  murmur  at  the  apex  (relative  mitral  in 
competency)  and  a  galloping  rhythm. 

[h'fuptmis. — As  Osier  well  says :  "  For  practical  purposes  we  may 
group  the  cases  of  myocardial  disease  as  follows  : 

"(1)  Those  in  which  sudden  death  occurs  with  or  without  previ- 
ous indications  of  heart  trouble.  Sclerosis  of  the  coronary  arteries 
exists,  in  some  in-stancee  with  recent  thrombus  and  white  infarcts,  in 
others  e.vtensive  fibroid  disease,  in  others  again,  fatty  degeneration. 
Many  patients  never  complain  of  cardiac  distress,  but  enjoy  unusual 
vigour  of  mind  and  body. 
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"  (2)  Caaes  in  which  there  are  cardiac  arrhythmia,  shortness  of 
breath  on  exertion,  attacks  of  cardiac  asthma,  soniotimes  anginal 
attacks,  collapse  symptoms  with  sweats  and  extremely  slow  pulse, 
and  occasionally  marked  mental  symptomg.  These  are  the  cases  in 
which  the  condition  may  be  strongly  suspected,  and,  in  some  instances, 
diagnosed.  It  is  rarely  possible  to  make  a  distinction  between  the 
fatty  and  fibroid  heart. 

"  (3)  Cases  in  which  there  are  cardiac  insufficiency  and  symptoms 
of  dilatation  of  the  heart.  Dropsy  is  often  present,  and  with  a  loud 
murmur  at  the  apex  it  may  be  difficult,  unless  the  case  has  been 
seen  from  the  outset,  to  determine  whether  or  not  a  valvular  leaiou 
is  present." 

VIII.  Aneurism  of  the  Heart. — The  aneurism  may  involve 
either  the  valves  of  the  heart  or  its  walls.  The  former  results 
from  acute  endocarditis,  which  softens  or  erodes  one  or  more  cueps, 
causing  thinning  un«i  bulging  or  actual  perforation  of  the  segment, 
in  the  latter  case  with  consequent  incomptency.  Aneurism  of  the 
wall  usually  affects  the  apical  portion  of  the  left  ventricle,  and  is 
caused  most  commonly  by  chronic  myocarditis,  less  frequently  by 
acute  endocarditis,  pericarditis,  or  gumma.  In  well-miirked  cases 
the  thinned  portion  of  the  wall  projects  sufficiently  to  constitute  a 
rounded  tumour  which  may  equal  the  heart  itself  in  size.  The  heart 
may  rupture.  The  phi/siral  signs  are  not  in  the  least  distinctive. 
There  may  be  a  visible  pulsating  swelling  in  the  region  of  the  apex, 
occasionally  with  pressure  perforation  of  the  chest  wall ;  but  as  the 
condition  is  nirc  and  the  physical  signs  are  practically  those  of  car- 
diac hypertrophy  or  dilatation,  a  positive  or  even  a  probiiblo  diagno- 
sis during  life  is  exceedingly  infrequent. 

IX.  Rupture  of  the  Seart, — Rare,  and  usually  takes  place 
in  the  anterior  wall  of  the  left  ventricle,  most  coinnjunly  as  a  result 
of  fatty  or  fibroid  degeneration,  less  frequently  gumma,  abscess,  or 
acute  coronary  embolic  softening.  The  usual  immediate  cause  is 
overexertion.  In  most  cases  this  accident  is  immediately  fiital.  If 
life  is  prolonged,  as  it  may  be  for  several  hours  or  even  days,  there 
will  be  intense  preecordial  pain  and  oppression,  with  the  symptoms 
of  internal  hemorrhage  (page  IGfJ),  The  physical  signs  of  pericar- 
dial effusion  rapidly  develop. 

X.  Cardiac  Neuroses.  —  These  are  palfu'tation,  tach ycardin 
(page  391),  bradifcanlin  (page  393),  urrhythmia  (page  394),  and 
angina  pcrloriH, 

(I)  Palpitation. — This  is  an  overstrong  and  usually  too  frequent 
action  of  the  heart,  either  regular  or  irregular,  of  which  the  patient 
18  uncomfortably  conscious.     The  ])re8ciice  of  the  subjective  sensa- 
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tion,  not  «iiuply  uu  overrapid  heart  action,  constitutes  the  cardinal 
churacteristic  of  this  neurosis.  There  is  often  an  underlying  abnor- 
mal excitability  of  the  nervous  system. 

Causes. — Occurs  more  commonly  in  women  than  in  men,  espfr? 
cially  at  puberty,  the  menstrual  poriod,  or  the  menopause.  Frt-quent 
causes  are  anaunia,  hysteria,  neurasthenia,  dyspepsia,  worry,  anxiety, 
or  strong  emotions ;  overuse  of  tea,  coffee,  tobacco,  and  alcohol ;  leas 
frequently  the  acute  fevers ;  conjoined  illness,  excitement  and  unac- 
customed physical  exertion  (irritable  heart  of  soldiers) ;  and 
sionally  organic  valvular  or  myocardial  disease. 

iSiftnpioms. — The  condition  is  usually  paroxysmal,  not  often  con- 
tinuous or,  if  so,  is  attended  with  exacerbations.  In  the  milder  cases 
there  is  simply  a  consciousness  of  sinking  or  fluttering  of  the 
heart;  in  tlie  more  marked  instances  the  heart  throbs  or  beats  vio- 
lently, usually  with  increased  rapidity  (110  to  ItiO),  often  irregularly, 
and  there  is  mental  anxiety  with  sensations  of  dyspnop-a  and  oppres- 
siou,  or  even  nausea  and  prsecordial  pain.  Tlie  peripheral  arteries 
may  pul.sate  strongly.  The  face  and  skin  may  be  flushed.  A  copious 
amount  of  clear  pale  urine  may  bo  voided  after  the  attack.  A  par- 
oxysm usually  terminates  within  an  hour,  but  may  continue  for 
hours  or  days.  In  the  majority  of  cases  eramiimtion  of  the  heart 
affords  negative  results.  There  may  be  a  more  widely  diffused  and 
forcible  impulse  than  normal,  with  dear,  sharp,  or  accentuated  heart 
souncis.  Murmurs  due  to  antemia  or  the  rapid  action  of  the  hea 
may  be  heard,  especially  in  the  pulmonary  area,  seldom  at  the  apex 
Ordinarily  murmurs  are  absent. 

Uiaf/uosis. — The  presence  of  a  subjective  consciousness  of  the 
heart  beat  is  essential  to  the  diagnosis.  Rapid  heart  action,  not  per- 
ceptible to  the  patient,  ia  tacliycnrdia,  Tiot  palpitation.  Examination 
of  the  heart  during  the  intervale  of  the  attacks  will  separate  the 
cases  of  purely  nervous  palpitation  from  those  which  are  symptom- 
atic of  anjemia  or  chronic  valvular  lesions.  The  prognosis  is  good 
as  to  life,  but  if  the  attacks  are  frequent  and  prolonged  for  years 
hypertrophy  of  the  heart  may  ensue. 

(II)  Angina  Pectoris. — A  symptom,  not  a  disease. 

Cflw«ft8. — With  very  rare  exceptions  stenocardia  or  breast  pang 
is  associated  with  arteriosclerosis,  which  may  be  general  or  local,  bui 
in  either  case  affects  the  aorta,  at  its  origin,  and  the  coronary  arteries/ 
The  hitter  may  be  narrowed  at  tlieir  roots,  or  their  main  divisions  be 
the  seat  of  an  obliterating  endocarditis.  Myocardial  changes  usually 
coexist.  It  occurs  most  frequently  in  aortic  insufficiency  and  adhe- 
rent pericardium,  much  less  commonly  with  mitral  lesions.  The 
exritiiuj  muses  ot  an  attack  are  muscular  exertion,  strong  mental 
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Sniotion,  gastrin  distention  or  (Hsturbance,  and  exposure  to  cold. 
Tbc  attacks,  in  the  gi'eat  majority  of  cases,  affect  men,  usually  over 
40  years  of  age. 

Symptoms. — The  attack  begins  suddenly,  with  pain,  usually  intense 
and  excruciating,  in  the  region  of  the  heart.  The  pain  radiates  iiito 
the  neck,  the  left  slioulder,  and  down  the  arm  to  the  fingers,  some- 
times to  the  right  arm  and  down  the  body.  There  is  also  u  sense 
of  cardiac  constriction,  often  with  coldness  and  numbucss  of  the 
praecordium  and  tlie  (ingers.  The  face  h  pale  or  ashy  gray  and  be- 
trays a  feeling  of  intense  anxiety.  The  face  and  body  are  often  cov- 
ered with  large  drops  of  cold  perspiration.  A  sense  of  impending 
death  is  a  Uitual  and  characteristic  symptom.  There  may  or  may 
not  be  dyspnoea,  sometimes  a880ciate<l  with  wheezing  or  asthmatic 
breathing.  The  arterial  tension  is  usually  increased,  and  while  the 
action  of  the  heart  may  be  arrhythmic,  it  is  often  regular  and  normal. 
The  patient  may  be  restless,  but  more  commonly  holds  himself  cjuiet 
and  passive  in  fearful  expectation  of  what  may  happen. 

The  attack  lasts  from  a  few  seconds  to  two  minutes,  and  often 
terminates  with  eructations,  nausea  and  vomiting,  or  the  voiding  of 
a  large  quantity  of  clear  pule  urine. 

VarialwuH  and  (.'nurse. — There  is  much  variation  in  the  severity 
of  the  ailment  in  different  persons  and  in  the  same  person  at  differ- 
ent times.  TJie  milder  cases  present  praecordial  oppression  and  dis- 
comfort, with  slight  cardiac  pain  radiating  to  the  neck  and  arm  ;  and 
there  are  all  grades  between  this  and  the  severe  seizures  previously 
described.  Death  may  occur  in  the  first  attack ;  or  there  may  be 
frequent  paroxysms  for  a  number  of  successive  days;  or  the  seizures 
may  be  few  and  spread  over  many  years. 

Differeidiitl  Duignotstx. — An  attack  of  severe  cardiac  pain  hav- 
ing the  charaoteriatics  previously  noted  is  probably  a  true  angina, 
but  if  in  addition  there  are  evidences  of  arteriosclerosis  or  aortic 
valvular  lesions,  and  the  seizure  occurs  in  men  over  40  years  of 
age,  it  is  without  a  doubt  true  angina  pectoris.  A  positive  diag- 
nosis can  not  be  made  in  the  slighter  painful  manifestations  unless 
arterial  and  valvular  lesions  are  recognisable.  Confusion  may  arise 
in  eonnection  with  the  following  couditions: 

(1)  Locomotor  Ataxia. — The  girdle  sensation  and  sharp  neuralgic 
pains  of  locomotor  ataxia  if  seated  in  the  thorax,  and  especially  if 
associated  with  arteriosclerosis,  may  bear  a  rather  close  resemblance 
to  the  milder  forms  of  true  angina,  but  the  presence  of  the  Argyll- 
Robertson  pupil  and  disorders  of  co-ordination,  with  the  absent 
patelliir  reflexes,  will  declare  for  the  former.  Moreover,  the  attacks 
in  this  case  are  often  independent  of  exertion  or  other  exciting  cause. 
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(2)  Gastralgia. — See  page  840. 

(3)  Pseiuio-angitm, — Three  varieties  of  false  angina,  not  associated 
with  orgaiiiu  uliangeB,  Imve  bt-eu  deeeribed.  Neurotic  Form. — Seen  in 
hysterical  or  neurasthenic  women  or  in  neurasthenic  men,  often  with 
coexisting  dyspepsia.  The  attacks  usually  occur  at  night  with  parox- 
ysmal substernal  pain,  palpitation,  and  a  sense  of  cardiac  fulness  or 
distentiou.  This  condition  may  be  also  a  sequel  of  influenza.  Vano- 
motor  Angina  (.\'oTn.vjioEL). — Consists  of  a  primary  coldness,  numb- 
ness, or  stiffness  of  the  extremities,  and  pallor  of  the  face  (vasomotor 
spasm)  followed  by  syncopal  sensations  and  severe  prsecordial  pain. 
Toxic  Angina. — Due  to  the  overuse  of  tea,  coffee,  and  tobacco.  In 
addition  to  the  ordinary  palpitation  Jind  irregularity  of  heart  action 
which  may  be  caused  by  the^se  forms  of  puisoiiing,  there  may  be  car- 
diac pain  of  such  severity  that  it  is  properly  termed  a  pseudo-angina. 
It  is  eometimes  associated  with  coldness  of  the  extremities,  faintness, 
and  weak  pul.sc. 

It  is  not  always  easy  to  differentiate  between  true  and  false  an- 
gina, especially  in  women,  and  some  serious  mistakes  have  been 
made.  The  impurtance  of  the  history,  and  in  particular  of  a  search- 
ing and  careful  physical  examination,  must  be  strongly  emphasized. 
The  following  table  (Ulciiard,  quoted  by  Oslkr}  is  of  much  service: 


TRUE  ANGINA 

Most  common  l)etwcei]  the  ages  of  40 
and  50  years. 

Mo8l  caiiininii  in  men.  AttAoks 
brought  on  by  exertion. 

Attacks  rari'ly  periodical  or  noc- 
turnal. 

Not  associated  with  other  symptoms, 

Vasomotor  form  rare.  Agonizing 
pain  and  sensation  of  compression  l)y  a 
vice, 

Pftin  of  short  dunition.  Attitude: 
Bilencc,  immobility. 

Lesions:  sclorosi*  of  coronary  artery. 

Pr<i^'iiosis  grave,  often  fatal. 

Arterial  medication. 


PSEUDO-AXOISA 

At  every  age,  even  6  years. 

Most  common   in   women.     Attacki 
spontaneous. 

OfttTi  periodical  and  nocturnal. 

Associated  with  nervous  symptoms. 
Vasomotor  form  coinnion.     Pain  leas 
severe;  sensation  of  distention. 

Pain  lasts  1  or  2  hours.     Agitation 
and  activity. 

Xcurnlgin  of  nnrves  and  cardioplexns. 
Never  fatal. 
Antiiieuralgic  medication. 


Prognosis. — In  true  angina  always  grave;  in  pseudo-angina 
always  favourable.  The  accuracy  of  the  prognosis  in  a  given  case  de- 
pends upon  the  correctneaa  of  the  diagnosis.  It  must  not  be  for- 
gotten that  sudden  death  occurs  in  many  cases  of  angina  at  other 
times  than  durifvg  a  paroxysm. 

XI.  Congenital  Anomalies  of  the  Heart.— (n)  Causet  and 
Varieties. — These  anomalies  result  from  an  arrest  of  development,  or 
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foetal  endocarditis,  or  both.     With  reference  to  the  frequency  of  the 
different  lesione  and  their  association,  Holt'a  tables  are  as  follows  : 

The  Frtqueney  of  tht  Different  Letiona  in  g4X  Autap»ie«  upon  Cases  of  Congenital 

Cardiae  Anotnaly 

Defect  in  the  ventricular  septum 149  cases ;  only  lesion  in  5  cases. 

Defect  ia  the  auricular  septum  or  patent  foramen 

ovale........ 126  " 

Pulmonic  stenosis  or  atresia. 108  " 

Patent  ductus  arteriosus 68  " 

Abnormalities  in  the  origin  of  the  great  vessels. .     46  " 

Pulmonic  insufBcieiicy 17  " 

Tricuspid  iiisudiL'iency 6  " 

Tricuspid  stenosis  or  atresia 3  " 

Mitral  insuftlciency 1  " 

Mitral  stenosis  or  atresia. 6  " 

Aortic  insufficiency |  " 

Aortic  stenosis  or  atresia 6  " 

Transposition  of  the  heart 2  "  "  "    0    " 

Ectocardia 1  "  "  •»    i    " 

The  moti  Frequent  Associated  Ltmcfiia 
Palmonic  stenosis,  with  defect  in  the  ventricular 

septum 02  cases;  only  lesion  in  20  cases. 

Pulmonic  stenosis,  with  defect  in  the  auricular 

septum 52     "  "  "    8    " 

Defects  in  both  septa. 83     "  "  "17    " 

Pulmonic  stenosis  and  defects  in  both  septa 36     "  "  "21      ' 

{b)  iSympfoms. — The  most  distinctive  symptom  is  fyanosis,  which 
has  been  noted  in  about  90  per  cent  of  all  cases.  It  may  be  slight 
and  manifest  only  after  exertion  ;  or  limited  to  the  small  extremities ; 
or  the  entire  surface  may  he  continuously  leaden  and  livid,  the  morbus 
cceruletis  or  *'  blue  disease."  In  the  great  majority  of  cascB  this 
symptom  makes  its  appearance  within  the  first  week  or,  at  least,  the 
first  month  of  life ;  in  rare  cases  this  and  other  symptoms  may  not 
show  themselves  for  period.s  varying  from  1  to  IC  years  after  birth. 
A  cool  akin,  cough,  dyspnoea  on  exertion,  and  extreme  clubbing  of 
the  fingers  and  toes  are  frerjuent  symptoms;  less  commonly  oedema, 
dropsy  of  cavities,  and  bleeding  from  the  nose  or  lungs. 

(c)  Diofftiogix. — The  cardinal  physical  signs  of  congenital  cardiac 
disea-se  in  children  are  cyanosis,  murmurs,  and  right  ventricular 
hypertrophy — a  combination  which  permits  a  diagnosis  of  a  congenital 
lesion.  The  murmur  in  two  thirds  of  the  cases  is  systolic,  UKually 
loud  and  rough,  and  most  intense  over  the  pulmonary  area.  The 
right  ventricle  is  hypertropliied  because,  under  fa?tal  conditions,  the 
bulk  of  the  work  falls  upon  it,  and  practically  all  malformations 
involve  a  continuance  of  the  prenatal  task. 
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To  determine  the  exact  lesion  or  defect  which  is  present  is  al- 
ways extremely  diflBicult,  and  in  the  majority  of  cases  the  diagnosis 
of  its  precise  nature  must  be  conjectural.  Two  sets  of  conclu- 
siona  arc  appended  :  (A)  Holt's,  and  (B)  Hochsinger's,  abstracted  by 
OsJer. 

(A)  "  A  Systolic  Murmur  at  the  Base,  with  C'tfanosia. — This  is  the 
most  common  combination  met  with  and  was  present  in  about  one 
third  of  all  the  cases.  In  over  80  per  ctiit  of  the  cases  with  these 
syuiptoma,  pulmonic  stenosis  was  found.  The  remainder  were  com- 
plicated cases  of  quite  a  wide  variety.  Pulmonic  stenosis  was  ubu- 
ally  associated  with  a  defect  in  one  of  the  cardiac  septa,  or  a  patent 
ductus  arteriosus. 

"  A  Systolic  Murmur  without  Cyanosis. — In  the  cases  followed  to 
autopsy  this  was  not  a  frequent  combination,  being  noted  but  6 
times,  and  usually  dependent  upon  a  defect  in  the  ventricular  sep- 
tum without  pulmonic  stenosis,  or  upon  tricuspid  regurgitation. 
Judging  from  my  own  clinical  experience,  a  systolic  nuinnur  with- 
out cyanosis  is  more  common  than  is  indicated  by  tluso  Ogures. 

"J  Systolic  Murmur  at  the  Apex  with  Cyanosis. — Of  the  6  cases 
with  this  combination,  all  were  examples  of  complex  malformation, 
the  moat  frequent  lesions  being  a  defect  in  the  auricular  septum, 
transposition  of  the  great  vessels,  and  patent  ductus  arteriosus. 

"Cyanosis  without  murmurs  was  noted  14  times.  It  indicates 
either  pulmonic  atresia  or  the  transposition  or  irregular  origin  of  the 
great  vessels. 

'■'•Diastolic  murmurs  were  heard  in  3  case's,  and  depended,  upon 
pulmonic  insufficiency. 

"  A  prmystoUv  murmur  was  noted  in  a  single  case.  It  was  local- 
ized at  the  right  base,  and  the  only  lesion  was  a  patent  foramen 
ovale. 

"Absence  of  hoik  cyanosis  and  murmurs  was  recorded  in  5  cases. 
The  lesions  found  were,  atresia  of  the  aorta,  both  arteries  arising 
from  the  right  ventricle,  or  defective  septa. 

"It  will  be  st'cn  that  about  the  only  cases  in  which  a  fairlv  posi- 
tive diagnosis  can  be  made  ia  piilmonic  stenosis  with  a  deficient  ven- 
tricular septum.  Enlargement  of  the  right  heart,  being  eomn)on  to 
nearly  all  the  varieties,  is  of  no  diagnostic  value. 

'*■  Diaynosis  of  Cnnyeniial  from  Acquired  Disease. — Congenital  dis- 
ease may  be  suspected  if  the  patient  is  under  2  years  of  age;  if  there 
ia  no  history  of  previous  rheumatism  ;  if  the  murmur  is  atypical  in 
its  location,  character,  or  transmission  ;  if  there  is  a  very  loud  mur- 
mur at  the  base ;  if  there  is  cyanosis ;  and  if  there  is  evidence  of 
enlargement  of  the  right  heart. 
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*  Diagnosis  of  Congenital  from  Anmmic  Murmurs. — This  is  often 
a  more  difficult  matter  than  to  decide  between  congenital  and  ac- 
quired diseaae.  From  a  murmur  alone  one  should  be  very  cautioua 
in  making  a  diagnosis  of  cardiac  malformation  in  a  very  anaemic 
infant.  Anaemic  murmura  are  systolic,  basic,  unaccompanied  by  en- 
largement of  the  heart ;  usually  heard  in  the  carotids,  often  in  the 
aubclaviau  arteries,  but  are  seldom  so  loud  as  those  due  to  mulforma- 
tiona.  In  some  caaea  it  may  be  necesaary  to  watch  the  effect  of 
treatment  or  the  course  of  the  disease  before  deciding  the  question." 

(B)  *'  (1)  In  childhood,  loud,  rough,  musical  heart  murmura,  with 
normal  or  only  slight  increase  in  the  heart  dulnuss,  occnr  only  in  con- 
genital heart  disease.  The  acquired  endocardial  defects  with  loud 
heart  murmura  in  yuuug  children  are  almost  always  afisociiited  with 
great  increase  in  the  heart  dulness.  In  the  transposition  of  the 
large  arterial  trunks  there  may  be  no  cyanosis,  no  heart  murmur,  and 
an  absence  of  hypertrophy. 

'■'  (2)  In  young  children  heart  mnrmurs  with  great  increase  in  the 
cardiac  duhieaa  and  feeble  apex  beat  suggest  congenital  changea. 
The  increased  dulneaa  is  chiefly  of  the  right  heart,  whereas  the  left 
ia  only  slightly  altered.  On  the  other  hand,  in  the  acquired  endo- 
carditis in  children,  tlie  left  heart  is  chielly  affected  and  the  apex 
beat  ia  visible  \  the  dilatation  of  the  right  heart  comes  late  and  doea 
not  materially  change  the  increased  strength  of  the  apex  beat. 

"(3)  The  entire  absence  of  niurmur.s  at  the  apex,  with  their  evi- 
dent presence  in  the  region  of  the  auricles  and  over  the  pulmonary 
orifice,  is  always  an  important  element  in  differential  diagnosis,  and 
points  rather  to  septum  defect  or  pulmonary  stenosis  than  to  endo- 
carditis. 

"  (4)  An  abnormally  weak  second  pulmonic  sound  associated  with 
a  distinct  systolic  murmur  is  a  symjitom  whinli  in  early  childhood  ia 
only  to  be  exphiined  by  the  assumption  of  a  congenital  pulmonary  ste- 
nosis, and  possesjes  therefore  an  importance  from  a  point  of  differen- 
tial diagnosis  which  is  not  to  be  undereatimated. 

"  (5)  Absence  of  a  palpable  thrill,  despite  loud  murmurs  which 
are  heard  over  the  whole  precordial  region,  is  rare  except  with  eon- 
genital  defects  in  the  septum,  and  it  speaks  therefore  against  an 
acquired  cardinc  affection, 

"(6)  Loud,  especially  vibratory,  systolic  murmura,  with  the  point 
of  maximum  intensity  over  the  upper  third  of  the  sternum,  asso- 
ciated with  a  lack  of  marked  symptoms  of  hypertrophy  of  the  left 
ventricle,  are  very  important  for  the  diagnosis  of  a  persistence  of  the 
ductna  Botalli,  and  can  not  be  explained  by  the  assumption  of  an 
endocarditis  of  the  aortic  valve." 
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til.    DISEASES    OF   THE    ARTERIES 

I.  ArterioscleroBis. — A  chronic  inflammatory  and  degenera- 
tive disease  of  the  vascular  system,  usually  involving  the  arteries 
(arteriosclerosis),  sometimes  the  capillaries  as  well  (artcriorapiUary 
fibrosis),  seldom  the  veins  (phlebosclerosis),  or  all  three  {angiosclt- 
roKts).  There  is  thickening  of  the  vessel  walls  due  to  fibrous  over- 
growth, affeeting  all  three  coats,  but  mainly  the  intima,  of  the  vessel. 
The  process  may  be  diffuse,  involving  the  aorta  and  its  branches 
more  or  less  uniformly ;  or  nodular  and  patchy,  occurring  principally 
in  the  aorta  and  the  larger  arteries.  The  nodular  areas  may  soften 
{atkeromaioHs  ahxcess)  and  discharge  {atfieromafous  vktr),  subse- 
quently becoming  calcified  ;  or  calcareous  deposits  may  take  place  in 
the  sclerotic  plaque  without  softening.  The  diffuse  form  affects  the 
smaller  arteries  rather  than  the  aorta,  but  the  nodular  variety  is  often 
asBociated. 

Causes. — Either  as  a  result  of  the  normal  loss  of  elasticity  due  to 
old  age,  or  a  similar  loss  resulting  from  the  degeneration  caused  by 
chronic  intoxications,  or  overstretching  by  prolonged  high  arterial 
tension,  the  vessels  become  dilated.  In  order  to  lessen  the  abnor- 
mally large  calibre  of  the  vessel  and  to  restore  the  normal  velocity 
of  the  blood  stream,  the  intima  thickens — practically  a  compensatory 
process.  There  is  in  many  instances  a  congenital  or  inherited  lack 
of  elasticity  in  the  arteries  which  predisposes  toward  their  premature 
senility.     It  is  more  common  in  mules. 

The  causes  of  arteriosclerosis  are  old  age;  gout,  syphilis,  alcohol, 
and  lead  ;  muscular  overwork ;  chronic  nephritis,  which  may  be  cause 
or  result ;  overeating ;  and  rheumatism,  typhoid  fever,  or  scarlet 
fever.  Sclerosis  of  the  pulmonary  artery  and  sometimes  of  the  pul- 
monary veins  may  occur  in  conditions  which  cause  prolonged  high 
pressure  in  the  lesser  circuit,  especially  mitral  stenosis  and  emphy- 
sema; and  the  portal  veins  may  be  sclerosed  in  hepatic  cirrhosis. 

Arteriosclerosis  usually  becomes  evident  between  40  and  55  years 
of  age,  but  may  appear  in  the  early  20's  or  as  late  as  60. 

SymptoiDS. — The  accessible  arteries  are  thickened  or  atheroma- 
tous, the  pulse  is  the  pulsus  tardns  (page  4113)  and  of  high  tension. 
Owing  to  the  peripheral  resistance  offered  by  the  more  or  less  ob- 
structed vessels  the  signs  of  left-side  hjrpertrophy  are  manifest.  The 
apex  beat  is  shifted  to  the  left,  the  impulse  is  forcible  and  heaving, 
and  the  aortic  closure  is  loud,  ringing,  and  accentuated ;  and  if  the 
aortic  valves  and  the  root  of  the  aorta  are  atheromatous,  it  will  be  of 
a  {leculiar  harsh  quality  as  well.  Late  in  the  disease  the  evidences 
of  cardiac  dilatation  may  ensue. 
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In  addition  to  the  signs  just  mentioned,  which  are  common  to  all 
cases,  there  are  special  manifestations  depending  upon  the  fact  that 
the  vessels  in  particular  organs  or  regions  may  have  undergone  more 
decided  sclerotic  changes  than  in  other  vascnlar  areas. 

(1)  The  cardio-vascuiar  atfrnpfoms,  oppression,  palpitation,  and 
dyepncBa,  on  exertion,  may  be  pronounced.  If  the  coronary  arteries 
are  particularly  involved  there  may  be  angina  pectoris,  or  evidences 
of  chronic  myocarditis.  If  dilatation  ensues  there  will  be  dyspnoea, 
oedema,  dropsies  of  serous  cavities,  and  diminished  urine.  Throm- 
bosis of  the  coronary  arteries  or  rupture  of  the  heart,  witli  sudden 
death,  and  aneurism  of  the  heart,  are  possible  occurrences;  so  also 
with  aneurism  in  general.  (2)  lieuul  symptomii,  due  to  interstitial 
nephritis  {q.  v.),  may  be  present.  (3)  Cerebral  symptoms  are  com- 
mon. There  may  be  vertigo  (a  frequent  symptom),  headache,  and 
ringing  in  the  ears.  Vertigo  may  coexist  with  attacks  of  faintness, 
epileptiform  seizures,  and  bradycardia.  Temporary  attacks  of  apha- 
sia, hemiplegia,  or  monoplegia  may  occur,  probably  significant  of 
thrombosis  in  the  smaller  almost  obliterated  cerebral  arteries,  or  of 
the  lodgment  of  small  fibrinous  emboli  from  the  roughened  aorta. 
Cerebral  hemorrhage  may  occur,  the  brittle  arteries,  often  the  seat 
of  miliary  aneurisms,  suddenly  rupturing,  (4)  Because  of  oblitera- 
tion, thrombosis,  or  embolism  of  peripliei-al  arteries,  gangrene  of  the 
extremities  may  ensue.  (5)  Due  to  sclerosis  of  the  vessels  on  tlie 
splanchnic  area  there  may  be  attacks  of  severe  pain  in  the  upper 
abdomen,  lasting  from  a  few  minutes  to  an  hour,  perhaps  recurring 
several  times  a  day.  Such  attacks  may  alternate  with,  or  accompany 
or  be  part  of,  angina  pectoris,  and  are  precipitated  by  the  same  causes 
as  the  latter.  (6)  Involvement  of  the  spinal  arteries  in  the  sclerotic 
process  is  responsible  for  senile  paraphfjin. 

In  the  actite  form,  due  to  hiemorrhage  or  thrombosis  of  these 
arteries,  there  is  a  ratlier  sudden  paralysis  of  botli  legs,  witli  little  or 
no  pain.  The  loss  of  power  may  be  marked,  with  little  ataxia;  or 
slight,  with  well-developed  ataxia,  depending  (Dana)  upon  whether 
the  central  or  the  postero-lateral  arteries  are  the  more  involved. 
Improvement  is  usual,  but  relapses  are  frequent. 

The  chronic  form  ocenra  especially  in  heavy-weights  and  gouty 
high-livers.  Granular  kidneys  or  diabetes,  or  both,  are  apt  to  coexist. 
There  is  a  slowly  progressive  weakness  of  the  legs,  often  with  numb- 
ness and  some  pain  upon  exertion.  The  patient  complains  of  an 
overpowering  sense  of  weariness  after  mental  or  physical  effort.  At 
first  the  disturbance  of  the  gait  amounts  to  no  more  than  a  shuffling 
IL  or  dragging  of  the  feet ;  but  after  a  time  it  becomes  difficult  to  go  up 
■    or  down  stairs,  or,  finally,  to  walk  at  all.    The  prognosis  is  bad.    Tho 
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basis  of  the  diseuso  is  a  thickening  and  obliteration  of  the  blc 
vessels,  with  consequent  softening  of  the  gray  mutter  of  the  anterior 
bones. 

Diagnosis. — Thickened  arteries,  high  tension  pulse,  left  ventrieu- 
lar  hypertrophy,  and  an  accentuated  aortic  closure  constitute  in- 
dubitable evidence  of  arteriosclerosis,  llard  arteries  alone  do  not 
necessarily  imply  aortic  changes  unless  the  aortic  second  sound  is  of 
a  harsh  ijuality.     A  prolonged  first  sound  is  an  early  sign. 

When  dilatation  has  occurred  and  the  murmurs  of  relative  aortic 
or  mitral  incompetency  arc  found,  it  may  be  difficult  or  impossible 
to  determine,  in  the  absence  of  previous  observation  of  the  case, 
whetiicr  the  condition  is  a  sequel  of  chronic  valvular  disease  or  arises 
from  arteriosclerosis  without  primary  valvular  defects. 

Prognosis. — Ultimately  grave,  although  the  general  health  may 
renijiin  gooil  far  many  years,  The  symptoms  nuiy  come  gradually— 
e.  g.,  with  polyuria,  sligtit  traces  of  albumin,  and  a  few  hyaline  casts, 
as  in  the  granular  kidney,  due  to  arteriosclerosis ;  or  suddenly,  as  in 
cerebral  hemorrliage. 

11.  AneuriBm  in  Gheneral. — Formi*, — A  true  aneurtstn  is  * 
more  or  less  localized  dilatation  of  an  artery,  the  aneurismal  sac 
consisting  of  one  or  more  of  the  coats  of  the  vessel.  The  dilatation 
may  be  fusiform,  saccular,  or  cylindrical.  A  dissfrtinff  aneurism  is 
one  in  which  the  intima  ruptures  and  the  blood  forces  itself  between 
the  layers  of  the  vessel  wall.  A/ahc  nueurism  is  a  circumscribed 
collection  of  blood  outside  of  the  vessel,  and  due  to  rupture  of  the 
latter.  When  an  abnormal  communication  exists  between  an  artery 
and  a  vein  it  constitutes  an  ttrfcrio-vcnous  aitcttrtsm  ;  and  the  com- 
munication may  he  direct,  aneiirismal  vartx,  or  a  sac  may  intervene, 
vart'rwe  nnnirisjii.  The  aneurisms  of  greatest  clinical  interest  to  the 
physician  ai'c  the  true  sacculated  or  fusiform  varieties. 

Causes. —  In  the  majority  of  cases  aneurisms  are  due  to  weak- 
ening of  the  arterial  walls  by  arteriosclerosis.  If  the  latter  is  diffuse, 
the  dilatation  is  generally  fusiform  and  irregular;  if  circumscribed, 
the  yielding  is  saccular.  Of  the  causes  of  sclerotic  changes,  syphilis 
is  the  most  important  in  producing  aneurism.  Prolonged  high  arte- 
rial tension,  as  in  laborious  muscular  work,  cardiac  hyi^ertrophy,  etc, 
predispose.  A  great  and  sudden  strain,  as  in  heavy  lifting  or  violent 
coughing  or  straining,  may  initiate  the  dilatation  if  the  coats  are  weak- 
ened by  previous  disease.  Xon-septic  embolism  of  an  artery  may  cause 
a  dilatation  on  the  proximal  Kide  of  the  obstruction ;  and,  in  connec- 
tion witli  malignant  endocarditis,  acute  inflammatory  or  degenerative 
lesions  leading  to  aneurismal  dilatations  may  result  from  an  extension 
of  the  process  to  the  aorta,  or  the  lodgment  of  infective  emboli  else- 
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where.  The  arteries  may  be  hereditaril}'  of  poor  quality.  Aneu- 
risms occur  more  frequently  in  men  than  iu  women,  and  most  eom- 
motily  between  30  utul  5Q  years  of  age. 

According  to  their  site  the  following  lutriedes  of  aneuriem  are 
clinically  recogriisuble.  Of  all  arteries  the  aorta  is  most  commonly 
the  seat  of  aneurism.  Aneurisms  of  the  thoracic  aorta  outnumber 
those  of  the  abiloniinal  aorta  by  about  20  to  1. 

III.  Aneurism,  of  the  Thoracic  Aorta. — A  majority  of  tho- 
racic aneui'isms  aru  saccular  and  iuvulve  the  ascending  portion  of  the 
arch,  starting  not  infrequently  at  the  very  root  of  the  vessel.  Next 
most  frequent  lup  those  of  the  transverse  and  desfemliTi!;  portions  of 
the  arch  and  the  dt'sceuding  thoracic  aorta,  in  the  order  of  mention. 

Symptoms. — Depending  upon  the  size,  site,  and  direction  of  growth 
of  the  aneurism,  the  condition  may  be  htettf,  even  with  large  dila- 
tations, or  may  be  manifested  by  distin<'t  pvr.'i.inre  efffc/y,  with  or 
without  external  pkysicnl  signs.  One  does  not  usually  realize,  with- 
out looking  at  a  cross-section  of  the  chest  (Fig.  2S'i),  that  a  transverse 
line  touching  the  antiTior  surface  of  tlie  bodies  of  tlie  dorsal  vertebras 
lies  about  at  the  middle  of  the  antero-posterior  diameter  of  the  thorax. 

■  Thus  if  a  thoracic  aneurism  grows  posteriorly  there  is  ample  apace 
I    for  the  development  of  a  large  sac  without  causing  external  pulsation. 

■  Aside  fr< 

■  nnrif   lYrfm 


Flo.  2^.— Crodn-ot'otimi  of  iliorux. 


Aside  from  the  physical  signs,  later  to  be  described,  the  most  promi- 
nent general  pressure  symptoms  are  pain,dyspncea,  cough,  changes  in 
the  voice,  and  dysphagia.  In  greater  detail  these  and  other  symptoms 
are  as  follows : 

Pain,  which,  although  variable,  is  usually  an  early  and  constant 
symptom,  is  apt  to  occur  in  paroxysms.  It  may  be  steady  and  boring, 
often  very  severe  if  pressure-erosion  of  bone  is  occurring;  frequently 
it  is  sharp^  radiating,  and  neuralgic,  and  is  reflected  to  the  neck  or 
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down  the  arm  (aneuriHni  of  arch),  or  along  the  intercostal  nerves 
(aneurism  of  descend  iiif?  aorta),  and  attacks  resembling  angina  pec- 
toris are  not  infrequent,  especially  if  the  ascending  portion  of  the 
arch  is  dilated.  Dyspncea  and  striduloiia  respiration,  together  with 
a  dry,  paroxysmal,  brazen,  ringing,  or  wheezy  cough,  and  hoarseness 
or  aphonia  itre  significant  of  pressure  on  a  recurrent  laryngeal  nerve, 
generally  the  left,  and  causing  spasm  or  paralysis  of  the  correspond- 
ing vocal  cord,  by  aneurism  of  the  trausverse  portion  of  the  arch. 
Dyspnoea  and  cough  are  also  due  to  pressure  upon  the  trachea  or  the 
left  main  bronchus,  and  the  cough  may  be  accompanied  bj'  a  thin  or 
thick  expectoration  if  bronchitis  or  bronchiectasis  results  from  the 
compression  of  the  air  tiilwa.  Dysphagia  arising  from  pressure  upon 
or  spasm  of  the  esophagus  is  a  somewhat  infrequent  symptom. 
Spitting  of  blood  in  small  quantities,  sometimes  persistent,  may 
occur,  coming  from  the  congested  and  altered  mucous  membrane  of 
the  trachea  at  the  point  of  compression ;  large  hemorrhages  may 
arise  from  rupture  of  the  sac  into  the  trachea,  bronchi,  or  lung. 
Owing  to  irritant  pressure  on  the  sympathetic  there  may  be  dila- 
tation of  one  pupil,  perhaps  with  pallor  of  the  same  side  of  the  face ; 
or  miosis,  due  to  paralyzing  pressure,  perha[i8  with  unilateral  con- 
gestion and  sweating  of  the  face.  'J'here  may  be  distention  of  the 
veins  and  oedema  of  the  head  and  arm  due  to  pressure  on  the  superior 
vena  cava,  or  of  the  right  arm  alone  from  encroachment  upon  the 
subclavian  vein.  Clubbed  fingers  and  incurved  nails,  perhaps  of  one 
hand  only,  may  occur. 

Physical  Signs. — Stress  is  to  be  laid  upon  a  careful  inspection 
from  various  points  of  view  aided  by  direct  and  oblique  illumination 
in  order  to  detect  slight  pulsations  or  pulsating  prominences  (Fig. 
103, page  345).  If  present,  pulsation,  with  or  without  swelling,  is  seen 
most  commonly  in  the  first  and  second  interspaces  to  the  right  of  the 
sternum,  much  less  comnmnly  in  the  same  interspaces  to  the  left ;  and 
if  the  itinominate  participates  in  the  dilatation  it  may  be  visible  on 
the  right  side  of  the  neck  or  in  the  episternal  notch.  Occasionally 
pulsation  and  swelling  are  seen  posteriorly  to  the  left  of  the  spine. 
The  swelling,  wliich  may  be  hardly  perceptible,  or,  on  the  other  hand, 
e.vceed  a  large  orange  in  size,  may  involve  the  sternum  and  the  adja- 
cent costal  cartilages.  The  overlying  skin- may  be  greatly  thinned  or 
may  have  ulcerated  through,  thus  revealing  the  fibrinous  layers  of  the 
sac  wall,  from  which  blood  may  ooze.  The  tumour  may  be  impressi- 
ble and  fluctuating;  more  commonly,  depending  on  the  thickness  of 
the  deposit  of  fibrin,  it  is  firm  and  resistant.  Tlie  pulsation  of  the 
swelling  is  expansile — the  sac  enlarging  in  every  direction — and 
often  forcible  and  heaving.     If  there  is  no  visible  swelling  or  pulsa- 
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tion,  firm  pressure  with  the  fingers  of  one  band  in  front,  opposed  by 
the  other  hand  placed  posteriorly,  may  develop  it  to  the  accustomed 
touch.  There  may  be  a  aystolie  thrill;  and  a  diastolic  shock,  often 
well  marked,  is  an  important  phyBical  sign.  The  apex  beat  may  be 
carried  downward  and  to  the  left,  most  commonly  by  reason  of  the 
pressure  of  a  large  aneurism ;  less  frequently  because  of  simple 
cardiac  hypertrophy  due  to  overwork. 

Percussion  is  negative  except  in  aneurisms  of  a  certain  size 
which  approach  the  chest  wall  sufficiently  to  cause  dulness.  The 
percussion  sound  is  flat  and  resistant,  and  the  area  of  dulness  varies 
in  position  according  to  the  seat  of  the  aneurism,  as  will  be  subse- 
quently described.  AuscuUation  may  reveal  a  systolic  murmur, 
largely  dependent  upon  the  thickness  and  irrcgnlaritiea  of  the 
fibrinous  layers,  loudest  over  the  anourisnial  sac,  and  transmitted  to 
the  arteries  of  the  neck,  but  which,  taken  alone,  is  of  little  diagnostic 
value.  When  a  double  murmur  ts  heard  the  diastolic  component  ia 
usually  due  to  coexisting  relative  or  organic  aortic  insufficiency. 
Unless  the  murmur  of  the  latter  replaces  it,  the  aortic  second  sound 
is,  in  aneurisms  of  the  arch,  accentuated,  ringing  and  snappy — the 
auditory  equivalent  of  the  palpable  diastolic  shock — an  important 
diagnostic  sign.  Occasionally  a  diastolic  murmur  alone  may  be 
lieard,  and  perhaps  also  a  systolic  whiff  in  the  trachea.  The  puhe, 
in  the  arteries  beyond  the  sac,  is  delayed  and  altered  in  character,  so 
that  if  the  innominate  is  involved  the  beat  of  the  right  radial  may  be 
appreciably  later  than  that  of  the  left ;  but  if  the  dilatation  is  beyond 
the  innominate  the  converse  is  true.  Tracheal  tugging  (page  282), 
an  extremely  useful  sign  in  otherwise  obscure  cases,  may  be  iletected. 

Diagnosis. — (1)  Of  the  Aneurism. — In  the  cases  which  present 
well-marked  pressure  s3'mptoms  plus  a  pulsating  swelling,  the  diag- 
nosis can,  as  a  rule,  be  safely  made,  especially  if  arteriosclerosis  is 
present  or  its  causes  operative,  and  the  patient  is  between  30  and  46 
years  of  age.  But  if  the  aneurism  is  small  or  deep-seated,  or  if 
pressure  symptoms  alone,  without  physical  signs,  are  present,  par- 
ticularly when  slight,  scanty,  or  indefinite,  the  diagnosis  is  always 
difficult  and  may  be  impossible. 

(2)  Of  its  Site. — In  the  ascending  portion  of  the  arch  the  physical 
signs  often  predominate — e.  g.,  external  tumour  and  dulness,  mani- 
fest usually  to  the  right,  rarely  to  the  left,  of  the  sternum,  over  the 
2d  and  3d  interspaces.  The  veins  of  the  neck,  head,  and  upper 
extremities  may  be  swollen  from  pressure  upon  the  superior  cava ; 
occasionally  there  is  cedema  of  the  right  arm  atone  from  pressure  on 
the  subclavian;  and  there  may  be  swelling  of  the  lower  extremities 
if  the  aneurism  ia  sufficiently  large  to  compress  the  inferior  cava. 
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la  :Le  trnHJirtrif*.  p-/rt\om  f,f  tk*.  arf?  the  preseiue  srmptoiiiB  often 
'ioRjltia'.^  the  phTriral  sizr.=.  Thos  tiiere  maj  be  dTspnixa  uid 
f-.o^'u  f roiL  pr^iiscx^  oc  the  tnchea :  drsi^iagia  from  preBBure  on  the 
<:-<fpr.a2^.T :  bron'-hi:i.s.  bronc-hie«:-taeif.  perhaps  pnlmoiiaiy  absoen, 
from  pres-nre  on  a  hronchoa  :  bntaer  coagh  and  aphonia  from  pret- 
viTH  on  the  left  recarrent  larvogeal  nerve :  papillair  changes  fram 
pre-M-are  on  the  upper  dorsal  or  lower  •.-erTi<:?al  ganglia;  and  rapid 
lo>3  of  flesh  doe  to  compression  of  the  thoracic  dact.  A  tumour,  if 
preivrnt,  appears  in  the  middle  line  or  to  the  right  of  the  stemniD, 
t}ie  manubrium  having  been  eroded :  rarelv  to  the  left  of  the  gtemnm. 
The  innominate  or  left  carotid  and  suK^larian  arteries  may  be  in- 
ToIve<].  with  corresponding  delay  and  alteration  in  the  radial  <v 
carotid  pulae-:.  <Kdema  of  the  left  side  of  the  head  and  neck  indi- 
cates pres-iure  on  the  left  innominate  rein. 

In  the  df wending  jxtrfion  of  the  arrfi  the  aneurism  exerts  pressure 
again.at  the  vertebne  (:3d  to  Cth  dorsal)  with  resulting  erosion  and 
destruction.  The  pain  caused  br  this  process  is  extreme;  and  finally 
a  large  iswelling  may  appear  posteriorly  in  the  scapular  region. 
Paraplegia  may  result  from  compression  of  the  cord  after  the  rerte- 
bral  canal  hai!  been  opened.  Dysphagia  from  pressure  on  the  esophip 
gUii  is  common ;  and  from  pressure  on  the  left  bronchos,  bronchiec- 
tasis, absocu!',  or  gangrene  may  ensue.  In  aneurism  of  the  descending 
thormic  aorta  a  tumour  may  appear  posteriorly  over  or  to  the  left  of 
the  lower  dorsal  vertebra;. 

Differential  Diagnosis. — The  following  conditions  may  require  to 
be  discriminated  from  thoracic  aneurism  : 

(1)  Mediastinal  Tumour. — It  may  be  quite  impossible  to  make 
thiH  distinction,  for  if  the  tumour  is  deep-seated  the  pressure  symp 
toiriH  are  practically  identical  with  those  of  an  aneurism  in  the  same 
locality.  Hut  if  it  be  a  growth  tliere  is  absence  of  the  tracheal  tug- 
ging, the  Jicocntuuted  aortic  setrond  sound,  and  the  differences  in  the 
radial  pulse  so  often  associated  with  aneurism.  A  tumour  may  also 
appear  externally  and  perhaps  pulsate,  but  the  expansile  character  of 
t}ie  pulsation  is  absent;  so  also  is  the  strong  palpable  systolic, and 
cHpocially  the  diastolic,  impulse  or  shock  of  the  heart  sounds.  More- 
over, in  tumour  pain  is  more  common,  the  cervical  or  axillary  lymph 
glands  may  be  enlarged  and  hard,  and  cachexia  may  be  manifest, 
whorcas  the  aneurismal  patient  is  often  strong  and  robust. 

(a)  I'vlxntiiiij  Kmpiiema  Necessitatis. — The  history  of  a  pleurisy, 
the  ab8(>n(^(>  of  the  diastolic  shock  and  firm  expansile  pulsation,  the 
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presence  of  the  tumour  farther  to  the  left  than  ie  customary  in 
aueurisDi,  the  usual  flatnosa  at  the  buse  posteriorly,  the  absence  of 
pressure  symptoms  or  alterations  iu  the  pulse,  and,  finally,  tlio  find- 
ing of  pus  by  puncture  with  a  hypodermic  needle,  will  speak  against 
aneurism. 

(3)  Aurtic  In»u£iciency. — In  this  there  may  be  strong  risible  and 
palpable  pulsation  of  the  aorta,  with  or  without  slight  dilatation  (not 
sufficient  to  he  considered  a  fusiform  or  cylindrical  aneurism)  of  the 
vessel,  possibly  also  an  increase  of  dulness  over  its  course.  The  dif- 
ferentiation may  be  very  difficult,  especially  as  aneurism  of  the  arch 
may  coexist  with  aortic  insufficiency.  A  positive  diagnosla  of  aneu- 
rism should  not  be  made  under  these  circumstances  unless  a  distinct 
tumour  with  expansile  pulsation  is  present,  or  well-marked  pressure 
symptoms  are  manifest. 

(4)  Neurotic  {DjjiMrnir)  Fnlmfiou  of  the  Aorta. — A  case  of  this 
kind  came  under  observation,  in  which  at  first  there  was  much  un- 
certainty as  to  {lie  presence  of  an  aneurism  in  spite  of  the  fact  that 
the  patient  was  a  woman,  had  no  arterial  sclerosis,  and  was  not  of 
the  alcoholic  or  hibouriug  class.  There  was  forcible  throbbing  and 
actual  swelling  in  the  epistcrnal  notch  and  behind  the  right  sterno- 
mastoid  muscle;  the  heart  sounds,  especially  the  aortic  closure,  were 
abnormally  distinct  and  accentuated,  and  there  was  a  systolic  bruit ; 
but,  on  the  other  hand,  there  was  increased  objective  and  subjective 
pulsation  of  many  peripJK-ral  arteries,  retinal  pulsation,  throbbing  in 
the  head,  paroxysms  of  tachycardia  (200  and  over),  and  many  neu- 
rotic manifestations.  At  the  present  time  the  throbbing  has  prac- 
tically disappeared,  coineidently  with  improvement  in  the  ataxic 
condition  of  the  vasomotor  nerves — an  improvement  to  which  the 
administration  of  suprarenal  extract  has  been  distinctly  contribu- 
tory. 

(5)  Other  Conditiom. — Displacement  of  the  heart  and  aorta  by 
tuberculous  or  other  retraction  of  the  right  lung,  or  by  lateral 
curvature  of  the  spine,  may  cause  a  strong  pulsation  to  the  right  of 
the  sternum.  Tf  an  aneurism  compresses  a  bronchus,  causing  bron- 
chiectasis or  abscess,  with  cough  and  fever,  it  may  be  mistaken  for 
tuberculosis,  but  the  absence  of  bacilli  and  the  presence  of  other 
signs  and  symptoms  of  aneurism  will  usually  prevent  this  error. 

Terminations  and  Prognosis. — The  aneurism  may  perforate  ex- 
ternally and  terminate  fatally  by  repeated  small,  or  sudden  and  large, 
hemorrhages,  or  rupture  into  the  pleura,  pericardium,  superior  cava, 
trachea,  bronchi,  lung,  or  esophagus,  or  death  take  place  by  asthenia. 
The  prognosis  is  always  bad,  although  life  may  be  prolonged,  under 

constant  threat  of  sudden  death,  for  a  number  of  years. 
60 
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rv.  Anenrism  of  fhe  Abdominal  Aorta. — May  be  fnaiform 

or  sacculated^  rarely  maltiple,  and  ia  seated  most  commonly  iiii]n»> 
diately  below  the  diaphragm  in  the  vicinity  of  the  cceliac  axis. 

Symptomt. — The  principal  subjective  symptom  is  pain.  If  the 
tnmoor  grows  backward,  causing  erosion  of  the  vertebrs,  tbere  may 
be  a  dull  boring  pain  in  the  iMick,  nsoally  with  darting  nenialgie 
pain  in  the  abdomen  and  lateral  and  posterior  Inmhar  r^onSb 
From  pressure  on  the  cord  there  may  be  numbness  and  tingling  of 
the  lower  extremities,  followed  by  paraplegia.  If  the  tumour,  as  ii 
more  commonly  the  case,  grows  forward,  there  may  be  gastralgic 
paroxysms,  colicky  pains,  vomiting,  or  diarrhoea,  usually  due  to  pres- 
sure, infrequently  to  embolism  of  the  superior  mesenteric  arteiy. 
Jaundice  has  been  noted. 

Phynical  Sign*. — Usually  there  is  marked  epigastric  pulsation, 
sometimes  with  a  palpable  thrill.  There  may  be  a  distinct,  fixed 
(exceptionally  freely  movable)  tumour  with  a  firm,  expansile  pulsa- 
tion ;  occasionally,  when  the  tumour  is  in  contact  with  the  dia- 
phragm and  receives  the  direct  thrust  of  the  heart,  the  pulsation  is 
double.  If  the  aneurism  is  of  sufficient  size  there  may  be  an  area  of 
dulnesB  which  is  continuous  with  that  of  the  left  lobe  of  the  liver. 
Although  the  tumour  presents  most  commonly  in  the  epigastric 
region,  it  may  be  found,  depending  on  the  direction  in  which  it 
increases,  in  the  left  hypochondrium  or  lateral  and  posterior  lumbar 
regions.  A  large  aneurism,  if  seated  just  beneath  the  diaphragm, 
may  not  be  palpable.  A  systolic  bruit  is  usually  heard  over  the 
swelling,  but  its  point  of  maximum  audibility  may  be  over  the  back. 
A  soft  diastolic  murmur  has  been  noted.  The  pulse  in  the  femoral 
arteries  is  usually  small  and  delayed. 

DiagnoHn, — It  is  to  be  remembered  that  visible  and  palpable 
pulsation,  often  violent,  is  very  common,  while  aneurism  of  the 
abdominal  norta  is  a  quite  infrequent  condition.  A  diagnosis  of 
aneurism  is  not  to  be  made  unless  a  distinct  tumour  is  found  which 
can  be  seized  by  the  hand  and  presents  a  strong  expansile  pulsation. 
Neurotic  or  dynamic  throbbing  of  the  aorta  occurs  in  anaemic  and 
neuraatlicnnc  states,  particularly  in  women,  and  may  be  so  strong  as 
to  suggest  almost  irresistibly  the  presence  of  an  aneurism.  But  the 
latter  sliould  be  the  very  last  cause  assigned  as  an  explanation  of 
alniornml  P])iga8tri(!  pulsation.  An  enlargement  or  tumour  of  the 
h'ft  IoIk'  of  the  lircr,  or  a  tumour  of  the  pijlorus  or  pancreas,  may  simn- 
lato  aneurism,  but  the  pulsation  is  not  heaving  and  expansile,  and 
with  the  assumption  of  the  knee-elbow  posture  the  tumour  falls  fo^ 
ward  anil  the  transmitted  pulsation  usually  disappears. 

Termiiiatiom  and  Prognosis. — Except  in  rare  instances  of  spon- 
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taneoiis  cure  the  prognosis  is  grave,  death  resulting  in  most  cases 
frum  rupture  into  the  pk'ura,  peritoneum,  or  retroperitoueal  tissues 
and  intestines,  especially  the  dutidenum,  eompresaioii  of  the  spina! 
cord,  closure  of  the  vessel  by  deposits  of  fibrin,  or  intestinal  infarc- 
tion from  embolism  of  the  superior  mesenteric  artery  (oslkk). 

V.  Aneurism  of  the  Splenic  Artery. — A  diagnosis  is  rarely 
possible.  The  symptoms  resemble  those  of  gastric  uher,  viz.,  epi- 
gaetric  pain,  vomiting, and  haematemesis.  There  maybe  a  tumour  in 
the  left  hypochondriuni,  or  apparent  increase  of  splenic  dulness. 
The  tumour  may  pulsate  and  present  a  systolic  bruit. 

VI.  Arterio-venous  Aneimsm. — An  aneurism  of  the  ascend- 
ing portion  of  tlie  aortic  arch  may  open  into  the  superior  vena  cava. 
The  /i/ii/sif(il  siV/w.s,  in  addition  to  those  of  the  aneurism  proper,  are 
the  abrupt  development  of  venous  distention,  csdema,  and  cyanosis 
of  the  head,  neck,  arras,  and  upper  thorax.  There  may  be  a  thrill, 
and  a  humming  or  buzzing  murmur,  continuous,  but  iuten.sified  dur- 
ing the  systole  of  the  heart. 
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DISEASES   OK   TllK    BLOOD    AND    DUCTLESS   GLANDS 
Pkepaked  by  JIenry  V.  Dk  Fokkst,  M.  D. 

I.   AN>EMIA 

A  DISEASE  of  the  blood  characterized  by  a  reduction  of  the 
amount  of  the  blood  as  a  whole,  or  of  the  cells,  or  of  the  hemo- 
globin or  albumin.  Two  forma  are  recognised:  secundari/  and  pri- 
mary. 

I.  Secondary  Aneemia. — Causes. — Any  condition  or  disease 
wliieh  abstracts  theblood  from  the  body  or  deprives  it  of  any  one  of 
its  essential  ingredients  maycau.se  a  secondary  auaemia,  sucii  as  acute 
and  severe  or  gradual  and  long-continued  hemorrhages  (gastric  or 
intestinal  ulcers,  bleeders) ;  or  the  drain  upon  the  albuminous  ingre- 
dients of  the  blood  <!ue  to  nephritis,  prolonged  lactation,  tubercu- 
losis, suppuration,  or  malignant  neoplasms  ;  or  inanitiou  from  any 
cause ;  or  the  action  of  poisons,  either  inorganic,  such  as  mercury 
lead,  antimony,  arsenic,  or  the  organic  poisons  of  malaria  or  sj'philis. 
High  temperature  (fever,  sunstroke)  interferes  with  the  action  of  the 
hffimatopoictic  organs.  Blood  Examination, — In  hemorrhages  tho 
red  cdls  are  diraiuished  in  Bumb&r  and  size  and  there  ia  a  moderato 
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poikiloL-ytosis.  NormotiUiKts  apppftr,  iirnl  there  is  a  niodenite  leaco- 
cytosis.  T!»e  hivmoglabiu  is  diniinished  in  greater  pro^wjrtion  than 
the  red  cells,  lu  disorders  causing  a  contiiiufd  drain,  like  nephritis 
or  tuberculosis,  the  bloud  coagulates  slowly,  there  is  a  marked  poiki- 
locytoaia,  a  few  normoblasts,  and  a  moderate  or  extreme  leucocytcsi*. 

II.  Primary  Anseniia.— Disease  of  the  blood  it«elf.  Two 
vai'teties  are  recognised  :  chloro-amemia  and  pernicious  ancemifi. 

(I)  Chlorosis. — This  is  essentially  a  disease  of  young  girls  between 
the  ages  of  14  mid  17,  when  secondary  sexual  changes  are  taking 
place.     Reeiirrencea  may  lake  place  later  in  life. 

Symptoms. — As  a  rule  these  develop  slowly.  Menstrual  disturb- 
ances, delayed  menstruation  or  amenorrhtaa,  may  first  attract  atten- 
tion. Languor,  malaise,  anorexia,  and  palpitation  are  common  symp- 
toms. Systolj*^  haemic  murmurs  at  both  apex  and  base,  and  venous 
murmurs,  are  common ;  diastolic  murmurs  are  rare.  The  ptdse  is 
usually  soft  and  full,  but  as  a  result  of  ttie  altered  condition  of  the 
blood  and  the  enfeebled  circulation,  thrombosis  and  embolism  are  not 
infrequent  complications.  Fever  of  a  mild  type,  cold  hands  and 
feet,  fainting,  neuralgia,  and  shortness  of  breath,  perhaps  severe  dysp- 
noea after  slight  exertion,  are  common  symptoms.  The  appetite 
is  variable.  Acids  seem  to  be  especially  desired,  though  hyperacidity 
of  the  gastric  juice  is  the  rule.  Digestion  is  slow.  So  frequent, 
obstinate,  and  habitual  is  tlie  constipation  tluit  by  some  it  is  re- 
garded as  the  real  cause  of  the  disease.  The  skin  is  often  puffy  and 
edematous,  and  the  oedema  of  the  face  and  •  ankles  may  suggest 
Bright's  disease.  A  yellowish-green  tinge,  oftentimes  pathognomonic, 
is  added  to  the  general  pallor  of  the  skin.  The  eyes  are  bright,  the 
Bclerotics  bluish. 

Hcemn!  Sif/npioms. — The  blood  flows  slowly  and  with  difficulty, 
clots  quickly,  and  is  distinctly  paler  than  normal  blood.  The  essen- 
tial change  is  in  the  amount  of  haiitioglobin,  which  is  diniinished  far 
more  in  proportion  than  are  the  erythrocytes.  Twenty  to  thirty  per 
cent  of  the  normal  amount  of  htemoglobin  is  by  no  means  unusual, 
while  tlie  red  cells  may  remain  at  80  or  90  per  cent  of  the  normal. 
Aside  from  their  pallor,  the  erythrocytes  may  show  no  changes,  but 
in  severe  cases  poikilocytosis  is  marked,  normoblasts  appear,  and  a 
slight  leucocytosis  is  the  rule. 

IHagiiosis. — The  peculiar  colour  of  the  akin,  the  history  of  a  radi- 
cal change  of  climate,  poor  food,  bad  ventilation,  nervous  and  emo- 
tional disturbances,  and  persistent  constipation,  combined  with  the 
hjemanalysis,  render  the  diagnosis,  as  a  rule,  easy.  Chlorosis  is  to  b« 
discriminated  from  chronic  nephritis  by  urinalysis,  although  the  two 
conditions  may  coexist,  and  pulmonary  tubercuU>si»y  which  produces 


pallor  of  the  skin  and  bluish  sclerotics  very  apt  to  be  mistaken  for 

chlorosis.      Careful  physical  examination  and  the  sputum  analysis 
will  establish  the  true  diagnosis. 

(II)  Progressive  Pernicious  Anasmia.— Persons  of  middle  age  are 

t  usually  affected,  mules  more  frequently  than  females. 
Symptoms. — It  is  difficult  to  improve  upon  Addison's  description  : 
"It  makes  its  approach  in  so  slow  and  insidious  a  manner  that  the 
patient  can  hardly  fix  a  date  to  the  earliest  feeling  of  that  languor 
which  is  shortly  to  become  so  e.xtreme.  The  couuteimnce  gets  pale, 
I  the  whites  of  the  eyes  become  pearly,  the  general  frame  flab!»y  rather 
than  wasted,  the  pulse  perhaps  large,  but  remarkably  soft  and 
compressible,  and  occasionally   with  a  slight  jerk,  especially  under 

(the  slightest  excitement.  There  is  an  increasing  indisposition  to 
exertion,  with  an  uncomfortable  feeling  of  fainlness  or  of  hreath- 
lessness  on  attemptiug  it;  the  heart  is  readily  made  to  palpitate; 
tlie  wliole  surface  of  the  body  presents  a  blanched,  smooth,  and  waxy 
appearance;  the  lips,  gums,  and  tongue  seem  bloodless,  the  llabbi- 
ness  of  the  solids  increases,  the  appetite  fails,  extreme  languor  and 
faintness  supervene,  breathlessnesa  and  palpitation  are  produced 
by  the  most  trilling  exertion  or  emotion ;  some  slight  ojdema  is  prob- 
ably perceived  about  the  ankles;  the  debility  becomes  extreme— the 
patient  can  no  longer  rise  from  the  bed  ;  his  mind  occasionally  wan- 
ders; he  falls  into  a  prostrate  and  half-torptd  state,  and  at  length 
expires;  nevertheless,  to  the  very  last,  and  after  a  sickness  of  several 
months'  duration,  the  bulkiness  of  the  genera!  frame  and  the  amount 
of  obesity  often  present  a  most  striking  contrast  to  tlie  failure  and 
■    exhaustion  observable  in  every  other  respect.'" 

Palpitation  (common),  hfemic  murmurs  (constant),  visible  arte- 
rial pulsation,  full  watcr-liumnier  pulse,  a  capillary  and,  not  infre- 
quently, a  venous  pulse  are  the  principal  circulatory  symptoms. 
Hemorrhages,  petechial  or  ecchymotic,  in  the  skin,  mucous  mem- 
branes, and  retina  are  not  infrequent.  Anorexia,  dyspepsia,  nausea, 
vomiting,  diarrhceu,  becoming  jurogressively  worse,  are  nearly  always 
present.  The  specific  gravity  of  the  urine  is  low  and  the  colour 
palo.  Not  infrequently  the  excess  of  iron  and  the  resulting  colour- 
ing matter  in  the  liver  and  other  parts  of  the  body  produce  an  excess 
of  urobilin  and  make  the  urine  a  dark  sherry  red.  The  body  is 
rarely  emaciated.  The  complexion  is  pale,  smooth,  waxy,  and  of 
a  marked  lemon-yellow  colour. 

Hcpvial  Stjmptomfs. — The  red  corpuscles  are  notably  diminished; 
even  to  150,000  per  cubic  millimetre.  Tlie  hjemoglobin  is  relatively 
increased — a  condition  exactly  opposite  to  that  found  in  chlorosis 
and  in  some  of  the  secondary  anemias.     A  constant  symptom  is  a 
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wide  viiriution  in  tlio  size  and  clmrartur  of  tlu'  erylhroL-ytefl;  micro- 
cytes,  megalocj'tes,  uormoblasts,  and  gigantoblasts  are  all  found  in 
var3'ing  numbers;  poikilocytosis  is  the  rule.  The  k'UOocytfs  are 
uni'hanged  or  occasionaUy  diminisJied  ;  iu  grave  cases  the  mononu- 
clear forma  increase,  and  the  polynudear  forms  decrease. 

Dingnusis. — Thp  rapid  ttuirse  of  tiie  diaeatte,  its  a])parent  gravity, 
the  characteristic  colour  of  the  skin,  and  the  results  of  hseinanaly^iifi 
are  the  cardinal  symptoms.  In  the  blood  itself  the  relative  increase 
of  htemoglobin,  and  the  presence  of  the  hirger  forma  of  cells  (megalo- 
cytes  and  gigantoblasts)  are  of  especial  importiinee. 

Differential  LHnfjiiosis. — Chlorosis. — In  the  "green  sickness"  the 
appearance  of  the  patient  is  widely  different,  and  the  results  of 
the  hjemanalyais  make  confusion  difficult,  if  not  impossible. 

Serotidarif  Antemius. — Each  of  the  secondary  anaemias  has  a  defi- 
nite cause  and  associated  symptoms.  Pregnancy,  parturition,  atro- 
phy of  the  stoniacli,  parasites  (bothriocephalus,  anchylostoma),  and 
the  malariiil,  typhoidal,  and  cancerous  cachexias  produce  conditions 
that  closely  simiilaie  idiopathic  pernicious  anajniia,  bnt  the  mi("ro- 
scope  will  usually  reveal  the  difference. 

PriMjnoftix. — The  majority  of  patients  die,  but  with  recent  meth- 
ods of  treatment  (arsenic)  recoveries  have  become  more  common. 
The  predominance  of  normoblasts  (indicating  regenerative  changes) 
is  a  favourable  sign ;  an  excess  of  gigantoblasts  or  of  mononuclear 
leucocytes  indicates  a  graver  prognosis. 

|[.    LEUOEMIA 

The  majority  of  all  cases  occur  in  early  adult  life  (20  to  40  years) ; 
CO  per  cent  are  males.  Two  types  occur  :  .tplmo-mfdufhrif  or  inifeloije- 
noHK,  and  li/iitpfinfic  leuciemia  {lifmphamia).  Usually  well  marked, 
but  transitional  or  combination  forms  are  occasionally  observed. 

I.  Spleno-medullary  Form. — Hy  far  the  nio.st  common. 

Sympluins. — The  spleen  gradually  enlarges,  ultimately  it  may 
become  enormous,  occupying  fully  one  half  of  the  abdominal  cavity. 
It  may  be  immobile  from  adhesions,  or  freely  movable  within  the 
peritoneal  cavity,  l^sually  the  free  and  notched  border  is  plainly  felt 
or  even  seen  below  the  free  border  of  the  costal  cartilages,  A  sense 
of  weight,  dragging,  and  oppression  in  the  left  side  are  often  the  first 
symptoms  for  which  relief  is  sought.  Rupture  has  occurred  from 
the  intense  hyperKniia.  At  times  a  splenic  bruit  can  be  heard ;  in 
other  cases  the  vessels  entering  the  hilus  are  so  enlarged  that  a 
nuirked  thrill  may  be  felt  over  the  organ.  Owing  to  the  pressure  of 
the  etilarged  spleen  the  apex  beat  may  bo  <liBplaced  upward  and  to 
the  left.     Other  cardiac  symptoms  are  rare.     The  pulse  is  usually 
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rapid,  soft,  compressible,  but  of  good  volume.  As  a  result  of  the 
feeble  eircnlation,  oedema  of  the  feet,  general  anasarca,  or  abdom- 
inal ascites  may  develop.  Epistaxis  is  common;  liiemoplysis  rare; 
hsematemesis  (not  common)  may  be  the  first  symptom,  and  the  loss 
of  blood  80  great  m  to  cause  death.  Bleeding  gums,  extensive  ptir- 
pura  of  skin  and  mucous  membranes,  leucajmic  retinitis,  and  intra- 
cranial hemorrhages  have  been  recorded. 

Gastro-intestinal  symptoms  often  develop  early  in  the  disease. 
Besides  Iitematemesis,  intestinal  hemorrhages  may  occur,  or  u  dysen- 
teric process  develop  in  the  colon.  Nausea  and  %'omiting  arc  early, 
frequent,  and  persistent  symptoms.  Jaundice  occasionally  occurs, 
and  diarrhd'a  (even  fatal)  is  nut  infrequent.  Toward  the  end  of  the 
disease  pulmouarj'  oedema  or  pneumonia  may  develop  and  be  the  im- 
mediate cause  of  death.  The  movements  of  respiration  may  bo 
restricted  because  of  the  mechanical  pressure  of  the  hypertrophied 
spleen.  Dyspno+a,  an  early  and  characterifltio  symptom,  is  due  to  the 
anaemia;  so  also  aro  the  headache,  dizziness,  or  fainting  spells  fre- 
quently observed.  As  a  rule  the  organs  of  special  sense  suffer  more 
severely  than  does  the  genera!  nervous  system.  With  the  occur- 
rence of  intracranial  extravasation  of  blood  various  sensory  or  motor 
disturbances  arise  according  to  the  location  of  the  exudate ;  coma 
(rare),  deafness  (common),  and  optic  neuritis  (rare)  are  the  chief 
symptoms  recorded.  Priapism  is  not  infrequent.  Tjiere  is  no  con- 
stant urinary  symptom.  llEematuria  (occasional)  and  an  excess  of 
uric  acid,  nearly  always  present,  seem  to  bear  a  direct  relation  to  the 
size  of  the  spleen  and  to  the  excess  of  leucocytes. 

An  extraordinary  hyperplasia  of  the  red  bone  marrow  occurs  in 
this  form  of  the  disease,  and  as  a  result  the  intemul  tension  in  cer- 
tain of  the  long  and  flat  bones  (sternum,  ribs)  may  l)ecome  bo  great 
that  nodular  tumours  develop  along  the  course  of  the  bone.  These 
swellings  nuty  be  sensitive  to  the  touch  or  even  become  the  seat  of 
more  or  less  in  flam  mat  ion.  The  change  in  the  bone  marrow  is  cliar- 
acteri.-^tic  of  tiiis  type  of  the  disease,  for  from  this  source  arise  the 
abnormal  forms  of  leucocytes  (myelocytes)  which  are  diagnostic  of 
leucsemic  blood,  By  many,  indeed,  the  disease  is  called  "myeloge- 
nous leucaemia,"  and  it  is  held  by  some  that  the  rAle  played  by  the 
spleen  is  purely  passive. 

Hmmal  Symptums. — Although  ansemia  is  not  a  necessary  symp- 
tom, it  sooner  or  later  appears,  and  the  changes  which  can  then  be 
observed  in  an  accurate  ha^manalysis  constitute  the  most  character- 
istic evidence  of  the  disease.  The  leucocytes  are  enormously  in- 
creased, in  some  instances  even  exceeding  the  erythrocytes  in  num- 
ber, those  which  are  derived  from  the  red  bone  marrow  (myelocytes) 
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characteristically  and  greatly  predominating.  Mast  cells  and  eosino- 
philes  are  increused.  The  other  forms  of  leucocytes  are  often  ia 
normal  proportion,  or  even  relatively  diminished.  In  general  the 
number  of  red  cnrpusclea  is  markedly  diminished,  but  rarely  becomes 
less  than  2,(MK),000  per  cubic  millimetre.  Normoblasts  and  true 
gigantobla:JtB  are  present  in  considerable  numbers.  The  amount  of 
haemoglobin  is  relatively  reduced  still  further  than  are  the  erj'thro- 
cytes.  The  hemoglobin  tends  to  crystallize  out  and  Cl>aroot'Leydeu 
crystals  deposit  on  standing.  The  alkalinity  of  the  blood  ia  dimin- 
ished and  the  fibrin  increased;  as  a  result  the  fibrin  network  on  a 
blood  slide  is  unu.sually  thick  and  dense.  Owing  to  the  enormous 
increase  in  the  leucocytes,  tlie  blood  clots  more  quickly  than  usual 
and  the  coagulum  baa  a  pale  or  even  puslike  colour. 

II.  Lymphatic  Fonn. — Lymphatic  leucsemia  (lymphiemia)  is 
rare ;  it  is  more  rapid  and  fatal  than  the  form  just  described ;  it 
occurs  in  younger  subjects,  and  occasionally  develops  acutely  and 
terminates  fatally  in  from  2  to  3  months. 

Symptunis. — In  this  form  of  the  disease  there  is  a  general  lym- 
phatic enlargement.  All  of  the  superficial  groups  may  be  involved, 
but  never  to  the  extent  that  occurs  in  pseudo-leucfemia,  nor  do  the 
glands  become  matted  together ;  they  are,  as  a  rule,  soft,  isolated, 
movable,  and  may  vary  cotisiderably  in  size  during  the  course  of  the 
disease.  The  tonsils  and  tfic  lymph  follicles  of  the  pharynx,  tougue, 
and  mouth  may  be  enlarged.  Lymphoid  growths  may  occur  in  the 
liver,  spleen,  omentum,  thymus  gland,  and  skin.  The  hone  marrow 
is  often  replaced  by  lym])huid  tissue. 

Hcsmal  Sytnpioms. — In  this  type  of  the  disease  the  lymph  gland.s, 
not  the  bone  marrow,  are  the  seat  of  hyperplastic  proliferation.  As 
a  result  the  blood  u-sually  shows  a  complete  absence  of  myelocytes 
but  an  enormous  increase  of  lymphocytes  (as  high  as  98  per  cent), 
Eosinopbiles  and  normoblasts  are  rare. 

III.  Diagnosis  and  Prognosis  of  Leuceemia. — Haemanaly- 
bIs,  the  only  means  of  making  a  diagnosis  of  Icuceemia,  discovers  the 
enormous  increase  of  leucocytes;  with  preponderance  of  myelocytes 
in  the  spleno-niedullary  form ;  of  lymphocytes  in  the  lymphatic 
form.  Ab  the  clinical  features  of  leucaBmia,  pseudo-leunsBmia,  and 
splenic  antemia  may  be  identical,  haemaiialysis  alone  will  differentiate 
them.  Most  cases  prove  fatal  in  from  1  to  3  years.  In  acute  leu- 
caemia death  may  occur  in  2  months  from  the  onset. 

III.   PSEUDO-LEUC^NIIA 

A  disease  in  wliiih  there  is  a  pnigre.ssive  increase  in  size  of  the 
lymph-glands  and  si*leon,  with  a  secondary  antemia,  without  increase 
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(or  but  slight)  in  the  number  of  leucocytes,  and  with  the  formation 
of  lymphoid  growtlis  in  the  liver,  spleen,  and  otlicr  organs. 

About  one  third  of  all  cases  of  llodgkin's  disease  occur  in  per- 
sons under  30  years  of  age;  one  third  between  30  and  40;  three 
fourths  in  males.     Tlie  true  mituro  uf  the  disease  is  unknown,  hut 
it  may  prove  to  be  of  infec- 
tious origin. 

Clinically  pseudo-leuca3- 
mia  bears  a  close  resemblance 
to  lymphatic  tuberculosis 
{tuberculous  adenitis)  and 
primary  lympho  -  sarcoma. 
Many  good  observers  believe 
it  to  be  simply  a  peculiar 
form  of  tuUerculosis  of  the 
lymph-glands.  But  the  view 
is  apparently  gaining  ground 
that  Ilodgkin's  disease  is  a 
specific  entity,  and  that, 
when  tuberculosis  is  present, 
it  is  often  a  terminal  infec- 
tion. The  studies  of  Reed 
and  Simmons  tend  to  prove 
that  the  enlarged  glands  in 
this  disease  present  distinct- 
ive histological  character- 
istics, which  allow  them  to 
be  differentiated  by  the  ex- 
pert microscopist.  Moreover, 
in  a  large  majority  of  the 
cases,  tubercle  bacilli  are  not 
to  be  found  in  the  glands,  the 
rc-^ults  of  inoculjition  experi- 
ments are  negative,  and,  in 
typical  examples  of  the  dis- 
ease, tuberculin  causes  no  re- 
action. 

SymptoniB. — Enlargement  of  the  cervical  glands  is  usually  the 
first  symptom  noticed,  Xext  in  order  of  frefjuency  the  axillary, 
inguinal,  and,  ultimately,  all  the  ]ym]>hatic  glands  of  the  body,  both 
deep  and  superficial,  progressively  enlarge.  In  women  the  chain  of 
glands  in  direct  communication  with  the  breasts  may  first  attract 
attention.     Primarily  the  glands  are  isolated  and  easily  movable; 
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later  thej  fise  i^-cKiir  iz.  Jtrrt  cksses.  »nd,  by  thickening  and 
adherence  of  ^-e  *ii»:T-:  xizir'i'c.fi:  lissue,  may  become  firmly  fixed. 
Th«  Ccrrioal  z-lir-is  =at  wxcm-  e---:jr=i«:''ia.  obliterating  the  neck  and 
girinjc  tie  irt.i  a  rjrxsi-ial  arT«i*r»::c*.  The  resulting  pressure 
upon  the  :r*.  It*  •:f:«rr.  .^:^iefr  rnrese  •iyspnow.  In  the  axilla  or 
grv.«:n  the  =i*ss«fs  *rr  Jkr^-T.  rTr-  i«j-i:;r  .-■slated,  and  by  pressure  upon 
vessels  or  nerres  =ay  .-a^ae  t»ir  ar.-i  oe-iema  of  the  extremities.  The 
thoraoio  aai  a^dUstiial  gCasds  Eay  give  rise  to  marked  pressure 
symptomi;.  i.  e..  par>xyszial  dyspson.  luralysis  of  one  or  both  vocal 
cords  with  lc»5s  of  sjweoh.  pulmonary  congestion  or  oedema,  and 
necnwis  of  the  sternam.  The  large  intrathoracic  vessels  may  be  so 
com  pressed  :iia:  a  v.'ollateral  oiivslation  is  established  through  the 
mammary  and  epipistric  reins.  (.*{  the  abdominal  glands  the  retro- 
(teritoneal  arv  most  commonly  involved,  and  various  visceral  displace- 
ments often  resjilt.  The  urettrs.  the  iliac  vessels,  the  sacral  and 
lumbar  nerves  may  suffer,  and  the  uterus  may  be  so  pressed  forward 
and  surroanit^  by  the  lar^ie  lobular  masses  as  to  closely  simulate  a 
uterine  fibro-myoma.  Evf  n  the  mesenteric  or  hepatic  glands  may  give 
rise  to  a  variety  of  pressure  symptoms,  dej»endent  upon  the  site  of  the 
abdominal  tumour.  In  any  of  these  glands  suppuration  and  necrosis 
due  to  pressure,  while  not  common,  may  develop  late  in  the  disease. 

The  spleen  is  hypertrophieti  in  three  fourths  of  all  cases,  and  usu- 
ally contains  markeil  lymphoid  growths.  The  patient  may  complain 
of  a  sense  of  weight  and  dragging  in  the  side  of  his  abdomen, or  may 
accidentally  feel  the  tumour  mass.  Palpation  usually  discloses  the 
splenic  tumour,  reaching,  in  many  cases,  to  or  below  the  navel. 

In  the  early  stages  the  bloo«l  remains  normal,  but  as  the  disease 
progresses  the  haemoglobin  diminishes.  Next  follows  a  diminution 
in  the  number  of  erythrocytes,  and  ultimately  the  severest  grades  of 
anaemia  may  be  reached.  The  qualitative  changes  found  in  severe 
secondary  aniemia  may  be  present.  It  otoasionally  happens  that 
masses  of  the  enlarged  glands  suppurate,  or  pneumonia  develops,  or 
some  similar  cause  gives  rise  to  a  well-niarkcd  leucocytosis.  If  this 
occurs  tiie  cosinophiles  are  usually  dei-reased,  and,  if  the  cachexia  be 
marked,  small  numbers  of  myelocytes  may  be  found.  Leucocytosis 
is,  however,  to  be  regarded  as  an  accidental  concomitant. 

The  tonsils  usually  enlarge  late  in  the  disease,  and  lymphoid 
growths  or  polypi,  developing  in  the  pharynx  or  larynx,  give  rise  to 
Hynipiorns  of  nasal  or  laryngeal  obstruction.  Deafness  due  to  closure 
of  the  Kustacrhian  tubes  is  not  infrequent.  Nosebleed  is  common, 
and  ulceration  of  the  mucous  membrane  of  the  air  passages  not  un- 
common. Dyspno'a,  pal])itation,  or  hajniic  murmurs  are  present  as 
the  anaMuia  incTcasos.    The  glandular  masses  may  displace  the  heart. 
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Digestive  symptoms  are  not  marked.  Dysphagia  may  be  present 
from  pressure  upou  tlie  gullet  or  ulceration  of  the  inui-ous  mem- 
braue.  Pressure  or  irritation  of  the  sympathetic  may  cause  irregu- 
[larity  of  the  pupils,  or  bronzing  or  pigmentation  of  tlie  skiu ;  tlie 
ktfcer  may  be  caused  also  by  interference  with  the  capillary  oircula- 
llon.     Intense  itching  sometimes  occurs. 

Fever  is  usually  more  or  less  marked,  even  from  the  onset  of  the 
disease.  It  may  be  of  a  hectic  type,  or  simulate  the  paroxysms  of 
malaria.  Apyrexia,  for  periods  of  a  week  or  so,  alternating  witli 
fever,  has  occasionally  been  noted. 

Diagnosis. — Progressive  enlargement  of  the  lymphatic  glands  and 
of  the  spleen,  together  with  a  nearly  normal  state  of  the  blood,  con- 
stitute the  distinctive  complex  of  psendo-leucffimia.  It  may  require 
discrimination  from  the  following  conditions:  (1)  Tubercvlous  ade- 
nitis, especially  of  the  cervical  group  of  glands,  is  at  first  extremely 
difficult  to  differentiate.  The  tuberculous  process  is  more  common 
in  the  young,  and  involves  the  submaxillary  group  more  frequently 
than  the  glands  lying  in  the  anterior  and  posterior  cervical  triangles, 
which  are  usually  first  to  be  involved  in  liodgkin's  disease.  Tuber- 
culous glands,  moreover,  even  when  very  .smalt,  tend  to  become  fused 
into  a  firni  mass  and  Bup[>uration  develops  early.  In  tuberculosis  of 
tlie  cervical  glands  one  side  only  itiay  be  affected  ;  in  pseudo-leueaB- 
mia  both  sides  are  usually  involved.  Removal  of  the  glands  and 
inoculation  experiments,  or  the  tuberculin  test  may  be  necessary  to 
make  a  positive  diagno.sis.  (J)  Sifpkililic  nilciijds  may  present  the 
same  gross  appearance,  but  the  history  and  the  ready  response  to 
treatment  will  serve  for  differentiation.  (3)  Leuctemia,  esjiccially  of 
the  myelogenous  typi',  is,  as  a  rule,  readily  distinguished  fnim  pseudo- 
leuciemia  by  hamiitnalysis,  though  the  gross  anatomical  changes  may 
be  iudistinguishuble.  liare  cases  have  been  observed  in  which  pseudo- 
li'ucffimia  has  uhinnitely  merged  into  leuciemia  by  transitional  changes. 
(4)  Sph'nic  iintemia  may  boat  times  confused  with  liodgkin's  disease, 
but  careful  examination  of  the  blood  will  enable  a  correct  diagnosis. 
{.^)  Lympkomrcninu,  for  ilifferentiation,  requires  a  skilled  microscop- 
ical examination  of  an  excised  glantl. 

Prognosis. — The  duration  of  the  di.iease  varies  from  a  few  months 
to  several  years,  but  }»ractically  all  cases  die.  The  usual  causes  of 
death,  in  tbe  order  of  frequency,  are  asthenia,  pressure,  and  coma. 


IV.   PURPURA 

Symptoms.— The  essential  feature  of  this  condition  is  the  appear- 
ance upou  the  skin  or  mucous  membranes  of  minute  punctate  ei- 
travaaatious  of  blood  beneath  the  skin  (petechiffi),or  larger  and  more 


984 


DIAGNOSIS,   DIRFXT  AND   DIFFERENTIAL 


diffuse  extravasations  (ecchyinoseB).  All  these  are  at  first  bright 
red,  but  as  absorption  takes  place  the  colour  gradually  becomes 
darker  and  luirple,  fiTially  fadiug  to  a  brownish  discoloration.  With 
thesu  various  forms  of  Mood  extravasation  there  may  or  may  not  be 
associated  other  conditions  affecting  the  joints,  nerves,  or  general 
functions  of  the  body.  The  blood  ia  changed  in  its  fibriu-formiBg 
elements  and  coagulation  is  retarded  for  10  or  15  minutes. 

Varieties. — Purpura,  whatever  form  it  may  take,  is  of  itself  a 
syniptoiu,  and  us  such  '\a  indicative  of  a  large  number  of  varied  con- 
ditions. The  piitlialogical  classification  of  jKirpura  is  as  yet  indeter- 
minate, but  the  following  division-s  arc  practically  convenient: 

I.  Pxirpuric  Diseases  of  the  Newborn. — (1)  Syphilis  H^m- 
orrhaf/ii'ii  Scunnforutn. — This  may  not  be  manifest  at  the  time  of 
birth,  but  shortly  thereafter  there  appear  extensive  bloody  extravasa- 
tions in  the  skin  and  mucous  membranes ;  often  a  definite  hemor- 
rhage from  the  navel  takes  place.  Jaundice  is  usually  severe. 
Marked  sypbilitic  changes  exist  in  the  liver  and  elsewhere. 

(II)  /fmmo<}h>binuriii  Xeonnfornm  [W'inrkers  fh'seatie,  Epidemic 
Hwmoghbi nuria). — This  is  characterized  by  marked  jaundice  with 
accompanying  gastro-intcatinal  symptoms,  constipation,  fever,  rapid 
pulse  and  respiration,  and  somoiimes,  about  the  -tth  day,  cyanosis. 
Punctate  hemorrhages  appear  in  different  parts  of  the  body.  In  the 
urine,  from  similar  hemorrhages  occurring  witliin  the  substance  of 
the  bladder  and  kidneys,  there  is  albumin  and  mcthaemoglobiu.  This 
disease  is  doubtlcsB  infectious,  as  it  is  often  epidemic  in  hospitals, 
but  its  true  nature  has  not  yet  been  determined.  .\  severe  form, 
with  fatty  degeneration  of  the  viscera,  is  sometimes  known  as  Buhl's 
disease. 

(III)  Morbus  Maculosus  Xeonatnruiri. — This  is  a  form  of  hemor- 
rhagic disease  in  which  bleeding  occurs  from  many  of  the  mucous 
snrfiicpg  of  the  body.  The  blood  may  come  from  the  bowels,  the 
stomach,  the  mouth,  or  the  navel,  singly  or  combined,  usually  within 
the  first  week  after  birth.  Marked  jaundice  may  be  associated  with 
this  bleeding  ;  fever  is  usually  present. 

II.  Symptomatic  Purpura. — This  may  be  due  to  a  variety  of 
causes.  Infections  diseases — i.  e.,  pyaemia,  septicaemia,  typhus  fever, 
measles,  scarlet  fever,  and  especially  certain  forms  of  malignant 
endocarditis  and  smallpox — are  often  accompanied  by  more  or  less 
wcll-miirketl  purpuric  exudations.  Toxic  purpura  may  follow  the 
entrance  into  the  blood  of  a  great  number  of  poisons;  snakebites, 
mercury,  quinine,  cop)u!)a,  ergot,  and  even  the  various  iodides,  some- 
times give  rise  to  this  condition. 

Cachexia  induced  by  a  number  of  severe  and  wasting  diseases  is. 
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in  the  lerminii]  stagos,  tnarki'd  by  purpura,  ii.s  iti  Ilodgkiu's  disease, 
chronic  nephritis,  tuberculosis,  scurvy,  or  even  in  general  debility. 
Xetiroi^cK  sueh  a»  hysteriii  (stigmnta),  Raynaud's  disease,  lot-omotor 
atuxiu,  myelitis,  and,  at  times,  severe  neuralgias,  may  show  this  symp- 
tom. Me^:htmical  cuuses  followed  by  venous  stasis  (whooping  cough, 
eclampsia,  epilepsy)  may  give  rise  to  blood  extravasations. 

HI.  Arthritic  Purpura. — This  form,  known  also  as  rheumatic 
purpura,  is  an  occasional  accompaniment  of  certain  joint  affections, 
and  may  Iw  cbissed  under  three  groups  : 

(1)  Purpura  Simplex. — This  is  most  common  in  children,  and  is 
characterized  by  more  or  less  pain,  petechiie  or  ecchymoses  on  the 
legs  (common)  or  trunk  (rare),  fever  (usually  slight),  diarrlui>a  (occa- 
sional), and  rheumatism  afTecting  the  joints  (common). 

(IT)  Purpura  Rheumatica. — iSchmkins  diaea-ie  is  characterized  by 
multiple  arthritis  and  an  eruption,  cither  a  simple  urticaria  or  a  dis- 
tinct purpura,  sometimes  a  comhiinition  of  the  two  {purptirn  vrti- 
caris).  It  is  often  ushered  in  with  sore  throat  and  fever.  lEdemu 
may  be  excessive  and  general,  an*l  bloody  hleba  nuiy  form  [iti'iiipln- 
ffoid  purpura).  The  joint  conditions  are  not,  as  a  rule,  severe  or 
painful.  The  urine  may  be  scanty  and  albuminous.  This  condition 
is  by  many  regai'ded  as  a  special  alTeetiou, 

(III)  Purpura  Erythematosa.— //ffHocA's/)i<rp«rrt  ia  found  chiefly 
in  the  young,  and  ia  characterized  by  gastric  pain,  vomiting,  and 
diarrluea,  more  or  less  severe  joint  involvement,  an  erythematous 
form  of  skin  lesion,  and  marked  hemorrhages  from  the  mucous 
membranes.  Frequent  recnrrcnces  arc  common.  If  the  kidneys  are 
involved,  blood  and  hsemoglobin  may  be  found  in  the  urine  and  acute 
or  chronic  nephritis  result.  The  spleen  may  enlarge.  Angioneurotic 
oedema  may  coexist.  One,  two,  or  more  of  these  symptoms  may  be 
absent.     All  may  appear  in  a  paroxysmaJ  form. 

IV.  Hemorrhagic  Purpura. — This  disease  ( Morbus  maetihstia 
Werlhofii}  is  most  commonly  seen  in  delicate  girls,  (teueral  weak- 
ness, diffuse  purpura  of  both  skin  and  mucous  membranes  first  occur. 
The  blood  CKtravasation  becomes  more  and  more  di.'<aeminated,  head- 
ing to  epistaxis,  hsematemesis,  haematuria,  and  Inemoptysis,  eacli  more 
or  leaa  severe.  The  resulting  anaemia  maybe  profound,  leading,  in 
the  ao-caWeil  purpura  ft/lmi/ians,  to  death  within  34  bours. 

Dl.\GN0Si8. — The  severer  forms  of  purpura  must  be  discriminated 
from  scurvy  by  the  absence  of  gum  eymptoma,  and  the  manner  of 
development  ;  and  from  hemorrhagic  smallpox,  scarlet  fever,  or 
measles,  by  the  history  and  liigher  fever  of  these  infectious  diseases. 
Wright  urges  that  the  coagulability  of  the  blood  bo  observed  in  pur- 
puric cases. 
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V.     HAEMOPHILIA 

tSympfoms. — Tho  cardinal  syniploni  of  this  curious  and  rather  rare 
condition  is  a  profuse  and  uncontrullablp  bleeding  following  the  most 
trivial  injury.  Often,  indeed,  the  worst  hemorrhage  romes  from  the 
merest  scratcli,  and  may  even  occur  Bpontaneously. 

Eiternal  Ijleedings  may  l>e  spontaueous,  but  more  commonly  fol- 
low cuts  or  wounds  of  the  skin  or  mut^nus  membranes.  Bleeding 
from  the  nose  is  mo.<»t  common ;  next  in  order  of  fre«jueucy  from 
the  mouth,  iulestinea,  stomach,  urethra,  and  lungs.  No  part  of  the 
body  is  exempt.  Interstitial  bleedings  occur  in  the  form  of  large 
extravasations  of  bloml  (ha?matomata)  following  slight  bruises,  or 
appear  spontaneously  a^  petechial  spots.  The  joints  are  not  infre- 
quently involved,  particularly  the  larger  ones,  and  the  lesion  raar 
closely  simulate  an  attack  of  acute  articular  rheumatism.  Pain, 
fever,  or  hemorrhage  from  other  part.s  of  the  body  may  soon  follow 
tlie  arthritis.  The  blood  shows  a  marked  slowness  in  coagulation, 
the  normal  period  of  from  3  to  5  minutes  extending  to  10  or  15.  or 
even  to  45, minutes  in  haemophilia,  and  the  blood  phttes  may  be  scanty 
or  absent.  If  severe  hcniorrhage  has  occurred  the  usual  signs  of  a 
traumatic  ansemia  will  be  found. 

iPimfiiosis. — The  disease  is  more  common  in  females  than  in 
mates  (IQ  to  1)  and  usually  develops  before  puberty.  In  making  the 
diagnosis  the  family  history  is  of  great  importance,  as  a  marked 
heredity  is  characteristic  of  the  disease.  The  tendency  is  transmitted 
through  the  female  to  the  male,  though,  strangely  enough,  neither 
pregnancy  nor  menstruation  arc  influenced  by  the  condition. 

Certain  cases,  limited  in  their  occurrence  to  newborn  children, 
while  simulating  this  condition,  are  distinguished  from  it  by  rapid 
cessation  of  the  bleeding  ami  by  the  coincident  appearance  of  jaun- 
dice and  fever.  Purpura  rheumatica  and  haemorrhagica,  and  sir'urvy 
have  much  in  common  with  hseniophiUa  but  lack  the  peculiar  family 
history,  and  occur  usually  in  personsv  debilitated  by  improper  living. 
The  joint  affections  may  be  confounded  with  tuberculous  disease, 
but  ecchymoses  and  the  history  of  atavism  are  lacking  in  the  latter. 


VI.    SCURVY 

Scorbutus  is  essentially  a  disease  dependent  upon  improper  diet 
continued  for  a  considerable  period  of  time,  and  hence  affecting  the 
entire  organism.  The  age  of  the  patient  is  an  important  factor  iu 
determining  the  symptoms,  and  two  well-marked  varietioa  are  de- 
scribed :  the  scurvy  of  infants,  and  the  scurvy  of  nduUs. 

I.  Infantile  Scurvy. — This  disease  usually  becomes  manifest 
before  the  child  is  a  year  old. 
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Symptoms.— Bottle-fed  cliildren,  without  reference  to  their  home 
surroundings,  may  develop  this  disease  as  a  result  of  living  upon 
food  in  which  certain  essential  ingredients  are  lacking.  Matted  milk, 
condensed  milk,  and  the  various  baby  foods  on  the  market  are  the 
chief  causes  of  the  malady. 

The  recognition  of  this  disease  as  an  entity  is  bo  recent,  and  the 
symptonis  described  by  Barlow  in  his  monograph  are  so  clearly 
described  tliat  they  are  here  quoted  :  "  So  long  as  it  is  left  alone  the 
child  is  tolerably  quiet;  the  lower  limbs  are  kept  drawn  up  and  stilli ; 
but  when  its  diupers  are  changed,  or  it  is  placed  in  its  bath,  or  other- 
wise moved,  there  is  continuous  crying,  and  it  soon  becomes  evident 
that  the  pain  is  connected  with  the  lower  limbs.  At  this  period  the 
arms  may  be  handled  with  impunity,  but  any  attemj)t  to  move  the 
legs  or  thighs  gives  rise  to  screams.  Next  some  oliscure  swelling 
may  be  detected,  first  on  one  lower  limb  and  then  on  the  other, 
though  it  is  not  absolutely  symmetrical.  The  swelling  is  ill-defined, 
but  is  suggestive  of  thickening  around  the  shafts  of  the  bones,  begin- 
ning above  the  epiphyseal  junctions.  Gradually  the  bulk  of  the 
limbs  affected  becomes  visibly  increased,  and  the  position  assumed 
becomes  somewhat  different  from  what  it  was  at  the  outset.  Instead 
of  being  flexed  they  lie  everted  and  immobile,  in  a  state  of  pseudo- 
paralysis. About  this  time,  if  not  before,  great  weakness  of  the  back 
becomes  apparent.  A  little  swelling  of  one  or  both  scapulas  may 
appear,  and  one  or  both  arms  show  similar  changes,  though  rarely  as 
marked  as  in  the  legs.  The  joints  are  free.  In  severe  cases  another 
symptom  may  now  be  found,  namely,  crepitus  in  the  region  adjacent 
to  the  junction  of  the  shafts  with  the  epiphyses.  The  upper  and 
lower  extremities  of  the  femur  and  the  upper  end  of  the  tibia  are 
the  common  sites  of  such  fractures,  but  the  upper  end  of  the 
humerus  may  also  be  afifected.  A  very  startling  appearance  may 
now  be  observed  over  tlie  front  of  the  chest ;  the  sternum,  costal 
cartilages,  and  a  portion  of  the  adjacent  ribs  seem  to  have  been 
forcibly  jammed  back  toward  the  spinal  column.  Occasionally  thick- 
enings of  varying  extent  maybe  observed  on  the  surface  of  the  skull, 
or  even  on  some  of  the  bones  of  the  face.  A  remarkable  eye  symp- 
tom may  appear;  proptosia  of  one  eyeball,  with  pufhuess  and  yerj 
slight  staining  of  the  upper  lid.  In  a  day  or  two  the  other  eye  pre- 
sents the  same  appeiirance.  Little  eccliymoaes  may  appf^ar  on  the 
conjunctiva.  Coincident  with  these  symptoms,  and  proportional  to 
the  amount  of  limb  involved,  a  very  profound  antpmia  develops. 
The  complexion  becomes  sallow  or  earthy  coloured,  and  small  ecchy- 
moses,  or  more  rarely  petechia,  appear  on  various  parts  of  the  body. 
Emaciation  is  not  a  marked  feature — in  fact,  during  the  early  stages 
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of  the  disease  the  child  may  appear  to  be  unusually  plump  and  well 
nourished.  Asthenia  is,  however,  well  marked.  The  temperature  is 
erratic ;  it  is  often  raised  for  a  day  or  two  when  Buccessive  limbs  are 
involved,  but  is  rarely  above  102°.  If  teeth  have  appeared,  the  gQDU 
may  become  spongy  and  bleed  freely ;  aome  of  the  teeth  may  even 
fall  out." 

Diagnosis — The  cardinal  symptom  is  the  extravasation  of  blood 
beneath  the  periosteum,  with  resulting  thickening  and  tenderness  of 
the  shaft  of  the  bone.  The  pain  in  the  legs,  their  position,  and  the 
spongy  and  bleeding  gums  are  symptoms  of  nearly  equal  impor- 
tance. The  disease  may  be  suspected  in  any  child  who  has  diffi- 
culty or  pain  in  moving  the  legs,  or  in  whom  paralysis  is  suspected- 
The  character  of  tlie  child's  diet  is  of  great  importance. 

DifTerential  Diagnosis.— This  is  to  be  made  from : 

Acute  Articuiar  Rhi'umulisin. — The  joints,  not  the  shafts  of  the 
bones,  are  involved ;  crepitus  does  not  exist ;  the  fever  is  much 
higher,  and  the  characteristic  symptoms  of  scurvy  are  absent. 

Rachilis. — In  this,  although  the  early  stages  maybe  indistinguish- 
able, there  soon  develops  the  rachitic  rosary  and  the  enlargement  of 
the  ends  of  the  long  bones ;  pain  is,  as  a  rule,  absent,  and  ecchymoses, 
petechia,  and  spongy  gums  are  not  observed.     Both  may  coexist. 

I'nrpiira. — There  is  an  absence  of  the  history  of  improper  feed- 
ing in  most  cases,  and  the  rapid  improvement  under  treatment  seen 
in  scurvy  is  not  common  in  purpura. 

Infantile  Paralysis. — This  has  a  sudden  onset  accompanied  by 
fever,  certain  special  groups  of  muscles  are  affected,  and  the  electri- 
cal reactions  differ  in  the  two  diseases. 

Syphilis. — In  Hyphilitic  pseudo- paralysis  the  onset  i8Badden,and 
there  is  loss  of  motion  in  the  upper  or  lower  limbs,  or  both,  by 
reason  of  the  separation  of  the  ciirtilago  at  the  end  of  the  diaphvsis. 
There  is  usually  much  pain  and  crepitation  on  motion.  The  differ- 
ence in  the  history  is  still  more  marked. 

Aafhenia  and  Anmmia. — Some  early  cases  of  scurvy  can  not  be 
recognised,  and  are  regarded  as  cases  of  antemia  or  asthenia. 

Prognosis, — When  the  disease  is  recognised  and  appropriate  treat- 
ment  instituted  at  iin  early  date  nearly  all  cases  recover. 

II.  Scurvy  in  Adults. — All  ages  are  attacked  by  the  disease, 
but  the  old  are  more  susceptible  to  it.  More  males  than  females  are 
subject  to  it,  probably  because  of  greater  exposure  to  unfavourable 
conditions  of  food,  weather,  and  work. 

Sympfjims:. — These  develop  slowly,  after  a  period  of  exposure  to 
cold,  fatigue,  poor  and  damp  quarters,  and  a  diet  delicient  in  green 
vegetables.     Weight  and  strength  are  progressively  lost.    A  marked 
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pallor  becomes  apparent,  aud  the  skin  gets  rough  and  dry.  The 
breath  is  offensive ;  the  tongue  is  swollen,  red,  aud  fun-ed ;  the 
gums  berome  spongy,  bleed  easily,  and  the  teeth  loosen  and  may  fall 
out.  There  may  even  be  ulceration  aud  loss  of  tissue  from  the  gums 
and  necrosis  of  the  maxillary  bones. 

The  blood  shows  nothing  characteristic.  Interstitial  hemorrhages, 
petechial  in  character,  soon  begin  to  appear,  at  first  around  the 
ankles,  then  extending  up  the  legs  to  the  trunk  and  arms.  The  mu- 
cous membranes  of  the  mouth,  bowels,  and  urinary  tract  are  also  the 
site  of  similar  lesions.  On  the  surface  of  the  body  the  hair  follicles 
are  especially  the  seat  of  hemorrhages.  Still  larger  extravasations  are 
determined  by  insignificant  bruises.  As  in  infants,  subperiosteal 
extravasation  of  blood  may  occur,  but,  owing  to  the  firmer  structure 
of  the  bony  tissue,  results  in  the  formation  of  nodes  rather  than  fusi- 
form swellings.  Actual  hemorrhages  may  occur,  of  which  epistaxis 
is  the  most  common,  hsematuria  and  blooding  from  the  bowels  are 
next  in  frequency,  while  hiemoptysis  and  hsematemesis  are  rare.  A 
curious  condition  of  the  skin  is  produced — "scurvy  sclerosis" — a 
firm,  inelastic  induration  of  the  subcutaneous  tissues  with  a  purplisti 
discoloration  of  the  surfapo  from  multiple  pctechiae.  Ijirge  inter- 
muscular clots  may  break  down  and  indolent  uU-ers  result. 

The  circiiltttorif  symptoms  are  those  due  to  a  poorly  nourished 
heart,  namely,  palpitation,  with  a  feeble  and  irregular  impulse. 
Iliemic  murmurs  are  common.  The  nen'ous  symptmns  are  those  of 
low  vitality,  slow,  unresponsive,  and  dopreaaed  mentality,  headache,  or, 
with  the  occurrence  of  extravasation  into  the  various  tissues  of  the 
brain,  convulsions  or  hemiplegia.  The  chief  osseous  symptoms  which 
have  been  observed  are  necrosis,  separation  of  the  epiphyses  or  of  the 
costal  cartilages,  destruction  of  a  recent  callus,  and  effusion  of  blood 
into  the  larger  joints.  The  appetite  is  lost  or  uncertain,  and  there 
is  nausea  or  repugnance  to  the  mere  sight  of  food;  vomiting,  de- 
layed digestion,  constipation,  or  diarrhea.  The  latter  may  be  so 
severe  that,  with  the  addition  of  the  blood  oozing  from  the  intestinal 
mucous  membrane,  there  may  be  ft  condition  sitnuhiting  a  severe  dys- 
entery. The  rt'spirafion  is  normal  but  shallow.  Dyspna'a  may  occur, 
and  infarctions  of  the  lung  have  been  found  post  mortem. 

IHtiffnosis. — With  increased  care  of  the  rations  scurvy  has  almost 
disappeared,  even  on  the  smaller  ocean  craft.  The  history  of  crowded 
and  damp  quarters,  overwork,  cold,  hardships,  and  poor  food  should 
at  once  suggest  tlie  diagnosis.  Isolated  cases  are  more  difficult  to 
decide  upon,  and  are  with  difficulty  separated  from  some  forms  of 
purpura.  The  rapidity  of  recovery  when  the  food  is  properly  reg- 
ulated will  establish  the  diagnosis  in  many  instances. 
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VII.    STATUS   LYMPHATICUS 

{Sfe  fxi{lf  •?•') 

VIII.    ADDISON'S    DISEASE 

Causes. — Addisou's  disease  is  ugually  due  to  tuberculosis  of  the 
suprarenal  capsules,  and  the  symptoms  depend  upon  the  lose  of 
function  of  these  hodies.  Most  cases  occur  between  20  and  40  years 
of  age.    It  predominates  in  males  {2  to  1). 

Symptoms. — Its  onset  is,  as  a  rule,  insidious.  A  light  yellow  or 
light  brown  pigmentatiim  of  the  akin  is  usually  the  first  symptom 
to  attract  attention.  It  progressively  deepens  over  the  entire  body, 
and  is  especiiilly  marked  over  tlie  pigment-bearing  areas,  the  areolae 
of  the  nippk'8,  und  the  genitals.  Finally,  a  marked  bronzing  of  the 
entire  skin  surface  is  observed,  with  circumscribed,  sometimes  ex- 
tensive, areas  of  a  dark  brown  or  black  colour.  The  exposed  or 
irritated  skin  surfaces  are  also  deeper  in  colour.  Patches  of  leuco- 
derma  are  occasionally  observed.  The  mucous  membrnnes  are  also 
pigmented. 

Addison  called  attention  to  the  irritability  of  the  stomach  in 
these  cases.  Nausea,  vomiting,  anorexia,  iibdominal  pain,  retraction 
of  the  abdominal  walls,  and  more  or  lees  profuse  diarrhoea  occur, 
but  all  vary  greatly  in  severity  and  frerjuenoy.  General  languor  and 
debility,  slight  at  first  but  progressively  increasing,  are  symptoms 
which  occur  before  the  discoloration  of  the  skin  suggests  the  true' 
nature  of  the  disease.  These  increase  in  severity  till  asthenia  becomes 
the  most  cliaracteristic  feature  of  the  disease.  Lassitude  and  muscular 
prostration  arc  marked  even  in  well-nourished,  robust,  and  muscu- 
lar persons.  Tlie  heart's  action  becomes  remarkably  feeble,  irregu- 
lar, or  paroxysmal.  There  are  accompanying  vascular  disturbances, 
such  as  vertigo,  syncope,  headache,  coma,  or  convulsions ;  the  syn- 
cope may  even  be  fatal.  .Although  anaemia  was  at  one  time  regarded 
as  au  essential  and  characteristic  symptom,  it  is  by  no  means  so  com- 
mon as  was  once  supposed.  The  number  of  erythrocytes  or  the 
amount  of  haemoglobin  may  even  be  increased.  As  a  rule  the  leuco- 
cytes show  no  marked  changes,  although  in  a  few  instances  melanin 
has  been  observed  in  them. 

Comph'ciiiions. — Acute  general  miliary  tuberculosis  may  develop 
at  any  time  during  the  course  of  the  disease.  This  is  due  to  the  fact 
that  the  new  growth  within  the  suprarenal  capsule  is  nearly  always 
tuberculous,  and  the  involvement  of  some  one  of  the  blood  ressela 
may  lead  to  the  dissemination  of  the  tubercle  bacilli  to  various  parts' 
of  the  body.  Symptoms  develop  according  to  the  distribution  of  the 
new  foci  of  disease. 
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Diagnosis. — The  cardinal  symptoms  upon  which  the  diagnosis 
Iresba  are  pignicutatiou  of  the  skin  with  marked  and  progressive 
asthenia;  in  doubtful  cases  the  response  to  the  tuberculin  test. 

Differential  Diagnosis. —  Pigmentation  of  the  skin  nuiy  develop 
from  a  great  variety  of  causes  and  conditions :  abdominal  neoplasms, 
particularly  melano-sarcoma ;  pregnancy,  uterine  disease,  torpidity  or 
disease  of  the  liver,  ulcer  or  dilatation  of  the  stomacji,  ex^jphthalmic 
.goitre,  splenic  leuctemia,  psinido-leuca^mia,  sclerodermu,  comedones; 
even  dirt  and  the  resulting  irritation  of  the  skin,  have  all  at  times 
given  rise  to  sufficient  discoloration  or  pigmentation  of  the  akin  to 
lead  to  tl)e  diagnosis  of  Addison's  disease.  In  argyria  the  history 
and  the  absence  of  the  asthenia  will  establish  the  diagnosis. 

Prognods. — Thus  far  the  cases  reported  have  had  a  fatal  termi- 
nation. The  use  of  suprarenal-capsule  extract  may  in  the  future 
modify  the  mortality. 

IX.   DISEASES   OF   THE    SPLEEN 

We  here  consider  changes  developing /jrirrtHri/y  in  the  spleen. 

I.  Movable  Spleen. — Symptoim. — These  vary  witli  the  degree 
of  mobility  and  size  of  the  gland.  Some  eases  are  accidentally  dis- 
covered by  palpation  and  give  rise  to  no  subjective  symptums  what- 
ever. In  other  instances,  especially  if  the  organ  is  eiiturgfd  us  well 
as  displaced,  there  is  a  sense  of  weight  and  dragging  iit  ll]e  left  side, 
which,  when  the  cause  is  discovered,  gives  nervous  patients  much 
anxiety.  Rarely  torsion  of  the  pedicle  occurs,  and  swelling,  pain, 
fever,  and  even  necrosis  may  follow.  The  dingnosis  is  easily  made  by 
palpation,  unless  adhesions  exist.  Exploratory  laparotomy  may  bo 
necessary  in  obscure  cases. 

II.  Rupture  of  the  Spleen.^In  the  excessive  degree  of  hyper- 
aemia  sometimes  present  in  typhoid,  malarial,  and  other  fevera,  spon- 
taneous rupture  may  occur.  Tratimatiem  is  a  more  common  cause. 
The  symptoms  of  acute  and  severe  intra-abdoniinal  hemorrhage 
at  once  develop.  Abdominal  section  confirms  the  diagnosis,  The 
mortality  is  high;  an  immediate  operation  saves  a  small  proportion. 

III.  infarct,  Abscess,  and  New  Growths  of  the  Spleen.— 
An  infarct  of  the  spleen  may  occur  as  a  result  of  emboli  or  throm- 
bosis in  endocarditis,  typhoid,  and  similar  affections.  Splenic  pain, 
tenderness,  and  swelling  occurring  in  pyemia  may  cause  a  suspicion 
of  the  condition. but,  as  a  rule,  the  diagnosis  is  practically  impossible  ; 
80  also  with  the  rare  abscesses,  cysts,  and  neoplasms  of  the  gland, 
unless  they  reach  such  a  size  as  to  be  evident  upon  percussion  or 
palpation.  The  true  nature  of  the  enlargement  is  only  to  be  deter- 
mined bj  an  exploratory  operation. 
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IV,  Splenic  Aneemia. — Primitive  splenomegaly  occurs  at  all 
ages,  but  is  more  comiiion  in  malea  than  in  females. 

Symptoms. — The  spleen  is,  as  a  rule,  very  largo,  but  aside  from 
mechanical  discomfort  this  gives  rise  to  uo  symptoms.  Hfiemateme- 
sis  is  common,  and  ia  often  the  symptom  for  which  the  patient  first 
seeks  relief,  llivmaturia  and  purpura  have  also  been  observed.  Me- 
irlianical  obstruction  is  probably  the  cause  of  all  of  these  symptoms. 
Ascites  is  not  infrequent,  due  either  to  the  enlarged  spleen  or  to  the 
associated  ana?mia.  (Edema  of  the  extremities  or  general  anasarca 
may  occur  (ntrc).  I'igmeutution  of  the  skin  (melanoderma)  is  seldom 
observed  ;  in  sonic  instances  the  colour  has  been  as  dark  as  in  pro- 
nouneed  cases  of  Addison's  disease.  To  a  group  presenting,  in  addi- 
tion to  the  cnhirgcd  spleen,  cirrhosis  of  the  liver  and  ascites  the 
name  of  *'  Banti's  disease"  has  been  given. 

The  anaemia  may  cause  only  a  slight  jiallor,  or  it  may  be  as  intense 
as  that  of  progressive  pernicious  ana-tnia.  A  relatively  high  red  cell 
count  is  found  (average  3,4CK),(>iiO},  with  a  relatively  low  amount  of 
hemoglobin  (itvcrage  45  per  cent) ;  and  tlie  leucocyte  count  is  low 
(■^,.V)(>),  with  an  extreme  loucopenia  (500)  in  aboat  half  of  all  cases. 
The  differential  count  of  the  leucocytes  frequently  shows  a  relative 
lymphocytosis  at  the  expense  of  tlie  polymorphonuclears.  The  red 
corjiuscles  are  changed  somewhat;  poikilocytosis  is  common;  normo- 
blasts and  megaloblastfl  are  not  iufrt(|uent. 

Diagnosis. — Tlie  cardinal  symjitoras  are  ])rimitive  splenomegaly, 
witli  anjentia  and  without  enlargement  of  the  l^-mpli  glands. 

Pernii.iouit  Anmniin. — Tiie  ditferentiaticfu  may  be  extremely  diffi- 
cult, but  the  Rmnll  size  of  the  spleen  and  the  relatively  high  amount 
of  hfemoglobiii  are  characteristic  of  pernicious  anaemia. 

Splfiiii'  LfHitrmia. — Those  cases  of  leucaemia  in  which  the  lenco- 
cytes  gradually  diminish  and  remain  at  their  normal  number  for  pro- 
tracted periods  are  difficult  to  differentiate.  As  a  rule  the  blood 
examination  will  determine  the  diagnosis. 

Psevilo-leticmmia. — The  hsemanalysis  and  the  size  of  the  spleen 
may  be  identical  in  the  two  conditions,  but  the  progressive  enlarge- 
ment of  tlic  lymph  glands  is  characteristic  of  Uodgkin's  disease. 

CirrhoMs  of  the  Lii'er  ififh  Enlarged  Spleen. — Whether  the  cirrho- 
sis be  due  to  alcoholi.Km  or  to  syphilis,  the  spleen  is  often  enlarged; 
even  a  simple  liyiu'rtrophy  of  the  liver  may  be  followed  by  splenic 
enlargement.  The  two  conditions  may  coexist.  A  knowledge  of  the 
history  and  progress  of  each  disease  is  essential  to  accurate  separation 
of  such  cases;  so  also  is  their  behaviour  under  ajipropriute  treatment 
(e.  g.,  mercury). 

Malaria  ivith  enlargement  of  the  spleen  and  paludal   cachexia. 
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X.    CHRONTC    CYANOSIS,   POLYCYTH>E]V1IA, 
ENLARGED    SPLEEN 

Under  this  descriptive  title  (also  as  Varjuez's  disease)  a  number 
of  writers,  niitaltly  Osier,  Cabot,  and  Vaqiicz,  have  recently  written 
concerning  a  aeries  of  idininil  manifestations  which  apparently  occur 
with  sufficient  rep;idarity  to  constitute  a  new  disease  entity.  The 
symptoms  arc  persistent  cyanosis,  and  a  more  or  less  marked  splenic 
tumour.  A  limited  number  of  cases  have  been  reported  iu  which  the 
splenic  tumefaction  was  tuberculous.  In  the  remainder  no  specific 
cause  was  found.     It  is  a  disease  of  adult  life. 

The  first  noticeable  symptom  is  the  cyanosis,  which  nuiy  be  gen- 
eral but  is  most  marked  over  the  pi>iminences  of  the  face  aud  iu  the 
extremities.  Examination  of  the  bJood  shows  a  great  increase  in  the 
erythrocytes  and  luemoglobin  (11,150,0(X)  and  170  percent  re.*i(ieriively 
iu  a  case  carefully  reported  by  Weber  and  Watson)  and  a  moderate 
increase  in  the  loucocytea  (8,000),  constituting  a  true  plethora.  Ab- 
normal cells  are  not  demonstrable.  The  viscosity  is  regularly 
increased.  The  proportion  of  t!ie  various  forms  of  leucocytes  does 
not  seem  to  be  disturbed. 

In  the  necropsy  of  Weber  and  Watson's  case  the  bone  marrow, 
bright-red  in  cohtur,  was  found  to  be  surcharged  with  erythroblasts. 
All  the  blood  vessels,  particularly  the  smaller  ones,  were  eugorged. 
No  abnormalities  were  demonstrated  in  the  viscera.  Various  subjective 
symptoms,  due  to  the  vascular  engorgement,  have  been  observed,  c.  g., 
headache,  dizziness,  fulness  in  the  head,  buzzing  in  the  ears,  Meuiere's 
vertigo  (in  one  case),  occasional  attacks  resembling  paralysis,  mental 
and  physical  torpor,  cough  (frequently),  dyspncca,  general  pains, 
nausea  and  vomiting.  In  all  the  cases  cold  weather  increased  the 
cyanosis.  Urinary  changes  seem  fairly  constant,  including  low  spe- 
cific gravity,  traces  of  albumin,  aud  often  hyaline  and  granular  casts. 

In  almost  all  the  reported  cases  the  vascular  tension  was  much  in- 
creased. Osier  mentions  a  pressure  ranging  from  172  to  *-J00  mm. 
Cardiac  murmurs  were  rarely  detected.  Constipation  is  repeatedly 
mentioned.  In  mtist  of  the  cases  the  condition  had  been  noticed  for 
periods  of  from  fi  to  10  years,  progressing  toward  a  fatal  termination. 

The  condition  must  he  differentiated  from  congenital  cardiac 
malformritiejns,  organic  heart  disease,  emphysema,  tlbroid  phthisis, 
and  coal-tar  poisoning,  e.g.,  acetanilide.  The  diagnosis  rests  on  the 
marked  polycythaemia. 


994  DIAGNOSIS,  DIRECT  AND  DIFFERENTIAL 


XI.    DISEASES   OF  THE   THYROID   GLAND 

I.  Goitre.  —  Symptoms.  —  One  lobe,  both  lobes,  or  the  entire 
gland,  may  progressively  enlarge  and  form  a  bilobed  tnmoar  extend- 
ing across  the  front  of  the  neck.  This  tumour  may  be  of  Taiying 
composition :  vascular,  cystic,  or  parenchymatous  with  colloid  degen- 
eration. In  each  instance  the  resulting  disfigurement  may  be  at  first 
the  only  cause  for  complaint.  Later,  as  the  mass  increases  in  siie, 
pressure  symptoms  develop  according  to  the  structures  involved — 
pain,  dyspnoea,  aphonia  from  paralysis  of  one  or  both  vocal  cords, 
or  even  sudden  death  from  compression  of  the  vagus  on  one  or  both 
sides. 

This  same  group  and  train  of  symptoms  develop  if  the  gland  be- 
comes the  seat  of  a  new  growth.  Adenomata,  carcinomata,  and  sar- 
comata are  the  forms  of  neoplasm  most  frequently  found  in  this 
locality.  Abscess  of  the  thyroid,  a  condition  rarely  observed,  may 
give  rise  to  similar  symptoms. 

Diagnosis. — Inspection  reveals  the  enlargement,  but  its  exact 
nature  can  only  be  determined  by  a  surgical  operation.  The  proff- 
nosis  depends  entirely  upon  the  size  of  the  tumour  and  the  mechan- 
ical disturbances  caused  by  it. 

II.  Exophthalmic  Gtoitre. — Graves's,  Basedow's,  or  Parry's  dis- 
ease is  most  frequent  in  early  adult  life,  between  20  and  30,  prepon- 
derating in  women  (.3  to  1).  Several  in  the  same  family  may  suffer. 
It  is  probably  due  to  excessive  thyroid  action-  (hyperthyrea). 

Symptoms. — Four  cardinal  symptoms  characterize  this  disease: 
enlargement  of  the  thyroid  gland,  exophthalmos,  tachycardia,  and 
tremor.  These  do  not  always  develop  in  the  same  order,  but  ulti- 
mately all  arc  well  marked. 

Enlargement  of  the  Thyroid. — As  in  simple  goitre,  one  or  both 
sides  may  be  affected,  although  the  size  of  the  growth  is  not  so 
extreme.  Tlie  thyroid  vessels  become  dilated,  and  a  noticeable  thrill 
may  be  felt,  or  even  seen,  and  various  murmurs  heard  over  the 
tumour  mass. 

Exophthtlmos. — Synchronously,  as  a  rule,  with  the  thyroid  en- 
largement one  or  botli  eyes  become  more  prominent.  At  first  this 
may  be  duo  merely  to  the  infrequent  winking  and  to  the  altered 
adjustment  of  the  eyelid,  whereby  a  line  of  the  white  eyeball 
appears  above  and  below  tlie  cornea.  In  looking  downward  the 
upper  lid  does  not  follow  the  movement  of  the  eyeball.  Soon  an 
actual  protrusion  of  the  eyeball  becomes  apparent ;  this  becomes 
more  and  more  marked,  and  an  actual  dislocation  of  the  eye  from  its 
socket  has  been  observed.    Vision  remains  normal,  as  a  rule,  but  the 
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arteries  of  the  retina  throb,  and  can  be  seen  to  pulsate.  A  general 
inflammation  of  all  ocular  Btruetures  may  destroy  the  eye  (rare). 

Tachjjeardiu. — The  heart  action  progressively  increases  in  rttr 
pidity,  although  iutermisaion  is  rare;  140  to  160  beats  per  minute, or 
even  higher,  are  not  infrequently  observed.  As  a  result  of  this  the 
cardiac  impulse  may  be  felt  over  the  entire  chest,  and  even  heard  at 
a  considerable  distance  (5  feet  in  1  case).  The  pidsation  can  be 
seen  over  the  prsecordial  region  and  over  the  vessels  of  the  neck.  A 
general  arterial  distention  ocrursj  and  is  a  marked  and  distressing 
symptom;  the  patient  may  be  unable  to  sleep  because  of  the  jarring 
sound  in  the  e^rs  conveyed  by  the  carotids.  The  arterioles  are 
dilated  and  hot  flushes  with  profuse  sweats  occur.  The  arterial  pulse 
can  be  felt  in  the  linger  tips.  A  well-marked  venous  pulse  has  been 
observed  (rare).  Tremor  is  a  well-marked  cardinal  symptom,  fine, 
general,  involuntar)',  and  appearing  early. 

MisceUamous  SympioDi-t. — The  skin  may  show  u  pigmentation 
closely  simulating  that  of  Addison's  disease,  and  leueoderma,  severe 
pruritus,  or  urticaria.  In  the  underlying  connective  tissue  patches  of 
solid  oedema  or  of  rayxtedema  may  appear.  As  a  result  of  this 
excess  of  moisture  in  the  skin  and  underlying  structures  a  marked 
diminution  in  electrical  resistance  has  been  noted. 

Vomiting  and  diarrhroa,  in  paroxysmal  attacks,  are  not  infrequent. 
As  a  result  of  impaired  nutrition,  anaemia,  emaciation,  and  slight  fever 
progressively  increase.  JIarked  changes  occur  in  the  nervous  system. 
The  mind  may  remain  unaifected,  bnt  irritability,  change  of  disposi- 
tion, mental  depression,  melancholia  (rare),  or  acute  mania  {more 
common)  have  been  noted.  This  last  symptom,  when  it  does  occur, 
is  of  considerable  importance,  for  death  sometimes  rapidly  super- 
venes. Glycosuria,  albuminuria,  or  diabetes  may  be  observed.  These 
various  symptoms  vary  markedly  in  intensity  from  time  to  time  and 
in  different  individuals. 

Di&gnosis. — Bearing  in  mind  the  four  cardinal  symptoms  just 
described,  the  diagnosis  is  usually  easy.  Acute  or  chronic  forms 
occur.  A  certain  proportion  of  recent  cases  recover,  but  recovery  in 
well-established  cases  is  rare. 

in.  MyxoBdema. — In  goitre  and  exophthalmic  goitre  there  is 
an  excessive  action  of  the  thyroid  gland  (hyperthyrea) ;  but  in  the 
conditions  about  to  be  described  the  opposite  state  prevails  (athjTca). 

(I)  Cretinism. — jSifinpfoms. — Maydeveloj)  immediately  after  birth, 
or  at  any  time  np  to  puberty.  In  the  sporndic  type  of  the  disease 
the  thyroid  gland  is  either  congenitally  absent  or  deficient,  or  fails 
to  develop.  The  child  usually  appears  like  other  children  until 
about  6  months  of  age.     About  that  time  marked  developmental 
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(lefccts  Ijpffin  to  l>e  manifest.  Growth  of  body  and  mind  is  re- 
tanloil.  The  fontanels  do  not  close ;  the  hair  is  thin,  the  skin  dry, 
the  tonji^ue  lolls  loosely  from  the  mouth  and  appears  to  be  too  large. 
The  pale  and  yellowish  face  is  swollen,  and  the  toadlike  eyes  peer 
throuf^h  a  mere  slit  between  the  pnflfy  lids  (Fig.  37,  page  172).  The 
nose  is  flat,  and  the  few  teeth  appear  late,  at  infrequent  interrala, 
and  promptly  decay.  The  hands  and  feet  of  this  pot-bellied  child 
are  stubby  and  nearly  useless  appendages  to  the  short  and  stompy 
limbs.  The  mind  is  as  deformed  as  the  body ;  idiocy  and  imbecility 
are  common  terminal  stages.  In  certain  parts  of  the  world  (Switier- 
land,  France,  and  Italy)  an  endemic  form  of  this  disease  exists,  asso- 
ciated with  goitre.  The  resulting  symptoms  are  much  the  same  ai 
in  the  sporadic  cases,  but  there  is  doubtless  a  difference  in  the  pri- 
mary cause  not  clearly  understood  at  present. 

JHftgnosis. — Is,  as  a  rule,  easy,  provided  the  existence  of  this  dis- 
ease be  borne  in  mind.  Owing  to  its  rarity  in  America  unrecognised 
cases  doubtless  occur.  The  non-deposition  of  lime  salts  in  the  bones, 
giving  rise  to  the  condition  known  as  fcetal  rickets,  and  the  perma* 
iient  preservation,  in  the  adult,  of  childlike  characteristics  of  body 
and  mind,  infantilism,  can  easily  be  differentiated.  Formerly  nearly 
every  case  died.  Of  the  few  who  survived  there  resulted  a  curions 
form  of  dwarfs,  with  short  legs,  big  joints,  and  the  toadlike  and 
repulsive  facial  expression  described. 

(II)  Juvenile  Myxcedema.— It  occasionally  happens  that  in  a  child 
who  up  to  the  age  of  G  or  8  years  has  been  healthy  and  normally 
developed,  the  occurrence  of  some  of  the  infectious  diseases,  or  of  a 
direct  septic  involvement  of  the  thyroid,  causes  the  gland  to  atrophy 
or  its  function  to  be  suspended.  The  same  symptoms  then  develop 
save  for  the  differences  in  age,  as  are  about  to  be  described. 

(III)  HyxoBdema  in  Adults. — As  in  exophtlmlmic  goitre,  women 
are  much  more  subject  to  the  disease  than  men  (6  to  1).  It  is  more 
common  in  adults  between  the  ages  of  20  and  40  years. 

Symptoms. — In  women  these  bear  no  direct  relation  to  menstru- 
ation, pregnancy,  or  the  menopause.  The  body,  as  a  whole,  becomes 
more  bulky  and  appears  to  be  generally  swollen  or  edematous,  but 
the  swelling  is  firm,  inelastic,  and  does  not  pit  on  pressure.  The 
skin  is  dry  and  rough.  The  wrinkles  are  obliterated,  and  this 
change  in  the  face  gives  rise  to  a  curiously  stolid  expression  (Fig. 
;39,  page  173).  The  features  change,  the  nose,  lips,  and  cheeks 
broaden,  the  mouth  is  enlarged,  and  the  tongue  appears  too  big. 
Red  patches  may  mark  the  skin  over  the  nose  and  on  the  cheeks. 
The  hair  is  dry,  stiff,  and  sparse.  The  muscles  of  the  body  become 
flabby,  and  a  slow  and  hesitating  gait  develops. 
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Headache,  defective  memory,  delayed  mentality,  an  irritable  and 
suBpicious  disposition,,  and  finally  delusions,  liallueiuatlous,  dementia, 
and  coma,  follow  the  course  of  the  disease  within  the  brain.  The 
thoracic  and  abdominal  viscera  remain  normal,  though  the  power  of 
resistance  to  malign  influences  is  dimiuiahed.  Tuberculosis  is  there- 
fore a  common  cause  of  death.  The  thyroid  progressively  dimin- 
ishes in  size,  finally  the  glandular  elements  disappear,  and  only  a 
shriveled  and  fibrous  structure  marks  the  location  of  the  gland. 
Exophthalmic  goitre  sometimes  develops  coiucideutly  with  myx- 
oedema,  and  the  symptoins  of  the  two  conditions  may  be  combined. 

Diagnosis. — The  diagnosis  of  uncomplicated  myxcsdema  is  usually 
easy  if  the  causes  and  symptoms  be  carefully  studied.  Bright'a 
disease  is  the  ailment  most  commonly  confounded  with  my.xaulema 
and  the  urinary  symptoms  may  be  very  similar  in  each  affection. 
The  solid  character  of  the  swelling  and  the  fact  that  it  does  not  pit 
on  pressure  as  does  renal  CBdema,  the  loss  of  hair,  the  dryness  of  the 
skin,  and  the  peculiar  mental  state  are  the  chief  features  by  which 
the  true  nature  of  the  lesion  can  be  best  determined. 

Progtioais. — With  proper  treatment  (thyroid  extract)  the  per- 
centage of  recoverios  has  greatly  increased  within  the  past  decade. 

(IV)  Operative  Myxoedema. — As  a  result  of  operations  in  which 
the  thyroid  has  been  entirely  removed  a  condition  of  my.\a3<lema 
(cachexia  strnmipriva)  dt-vt-lupM  in  about  one  sixth  of  alt  cases.  Al- 
lowing small  portions  of  the  gland  to  remain,  or  the  presence  of 
accessory  glands  (not  infrequent),  may  prevent  the  occurrence  of 
the  characteristic  symptoms,  but  when  the  gland  is  quite  obliterated 
the  myxoedematouji  cachexia  develops  with  comparative  rapidity. 
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Symptoms. — The  functions  of  this  gland  are  unknown,  the  disor- 
ders caused  by  its  disease  are  rare,  and  the  resulting  symptoms  ob- 
scure. Snch  symptoms  as  do  arise  develop,  as  a  inilc,  before  the  ago 
of  puberty.  If  the  gland  persists  after  the  15th  year  instead  of  under- 
going atrophy  in  the  normal  manner,  or  if  the  gland  is  unuKually  large 
(hypertrophy  of  the  thymus),  or  if  it  be  invaded  by  tubcrcnlous, 
syphilitic,  or  neoplastic  deposits,  or  if  hemorrhage  occurs  or  an  ab- 
scess develops  within  the  substance  of  the  gland,  and  by  any  of  these 
means  the  size  of  the  gland  be  made  disproportionate  to  its  normal 
relations  at  the  root  of  the  neck,  various  symptoms  duo  to  pressure 
may  develop,  Pressure  upon  the  trachea  may  cause  dyspnoBU  ;  upon 
the  adjacent  nerve  trunks,  thymic  asthnui,  spusm  of  the  glottis,  or 
laryngismus  stridulus ;  if  the  large  blood  vessels  are  compressed, 

congeation  or  cedema  may  result. 
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DiagnoHi. — Marked  increase  in  the  size  of  the  gland  may  give 
rise  to  an  increased  area  of  dulness,  on  percussion,  along  the  left 
sternal  border  from  the  2d  to  the  4th  ribs.  The  exact  relationsliip 
existing  between  this  purely  mechanical  pressure  antl  thymic  asthma, 
laryngismus  stridulus,  exophthalmic  goitre,  spasm  of  the  glottis,  or 
acate  dyspno^  is  so  indefinite,  that  at  the  present  time  accurate 
diagnosis  of  thymic  disorders  is  without  any  firm  basis. 


I 


SECTION  VI 

DISEASES   OF  THE   KIDNEY 

Pbepabed  by  Hbxby  Goodwin  Websteb,  il.  D. 

(^e  a}«o  pages  507  to  6Ii  and  6€4  to  6iff) 

Movable  Kidney.— .Sj/ot/^/w/w.— These  are  frequently  lacking. 
In  some  cases  there  is  dragging  pain  in  the  lunibar  and  sacnil 
regions,  occasionally  colicky  abdominal  pain,  intereost-al  and  lumbo- 
abdominal  neuralgia,  and,  rarely,  the  kidney  itself  is  tender.  Movable 
kidney  is  often  associated  with  the  multiple  8)Tnptom8  of  hysteria, 
neurasthenia,  and  hypochondriasis,  and  serious  mental  anxiety  often 
dates  from  the  discovery  of  the  condition.  The  various  forma  of 
nervous  dyspepsia  often  coexist,  and  there  may  be  prolapse  of  the 
stomach  (gMstroptosix),  rarely  dilatation,  or  descent  of  many  abdom- 
inal viscera  (splanclmoptosis)  of  which  movable  kidney  is  a  part. 
Constipation  is  common,  intestinal  obstruction  and  jaundice  (from 
pressure)  are  rare.  The  cliaracters  of  the  urine  in  movable  kidnej 
have  been  described  elsewhere  (page  08!t). 

Attfjcks  of  severe  aVidomiual  pain  with  chills,  fever,  nausea,  voin- 
iting,  and  prostration  (Dietrs  crii-is)  may  occur,  jirobably  from  twist- 
ing or  kinking  of  the  urcttT.  The  occurrence  of  oliguria  during  the 
attack,  perhaps  with  swelling  of  the  kidney  (hydronephrosis),  fol- 
lowed by  an  excessive  flow  of  clear  urine  with  subsidence  of  pain  and 
Bwelling,  renders  this  explanation  plausible,  at  least  in  cases  attended 
by  the  symptoms  just  described. 

Differentud  Diagnosix. — The  kidney  may  be  palpable,  or  movablt 
as  far  down  as  the  navel,  or  Jloating,  in  which  case  it  may  be  carried 
to  viirioHS  parts  of  the  abdomen  below  the  level  of  the  umbilicus. 
Tlie  diugnoais  depends  upon  the  physical  examination  (page  509). 

A  movable  kidney  may  be  mistaken  for  an  enlarged  gall  bladder, 
but  the  latter  descends  with  inspiration  and  can  not  be  moved  ex- 
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cept  in  the  arc  of  a  circle  with  its  centre  at  the  end  of  the  8th  rib, 
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can  tie  carriea  uownwara.  iHoreovcr, 
a  diateiuk'd  gall  bladder  when  puslied  backward  tends  to  return  to 
its  fornuT  position,  while  the  movable  kidney  when  reposited  will 
frequently  elude  subsequent  iMlputiou.  In  rare  instantea  a  tumour 
of  the  intestine  or  the  ovary  may  give  rise  to  doubt,  but  a  careful 
physical  examination,  together  with  the  history,  is  usually  bufficient 
to  settle  the  question.  In  the  large  majority  of  cases  movable  kid- 
ney occurs  in  women,  and  it  u  the  right  kidney  which  is  prolapsed. 

II.  Benal  Congestion  (i/^jtierffiMu'«).— Presenting  as  the  initial 
stage  of  nephritis,  or  in  the  coarse  of  the  infectious  and  contagious 
diseases,  or  asaoeiated  with  the  inorganic  poisons,  it  is  really  a  part 
of  one  or  the  other  of  these  aftections.  An  acute  and  a  chronic 
hypersemia  are  recognised. 

(1)  Acute  Congrestion. — This  may  occur  after  exposure  to  cold, 
after  poisoning  by  turpentine,  cautharides,  and  the  like,  and  after 
operations  iipoa  the  urethra,  bladder,  or  kidney.  The  symptomn 
are  diminution  or  suppression  of  the  urine,  which  may  contain 
blood,  alluimin,  or  casts,  separately  or  together.  More  or  lees  pros- 
tration is  present.  In  severe  eases,  after  nephrectomy,  the  patient 
may  pass  into  the  typhoid  condition  with  delirium.  After  injury, 
collapse  may  supervene  with  suppression.  A  single  attack  of  acute 
congestion  is  not  in  itself  dangerous,  but  repeated  attacks  tend  to 
induce  nephritis.  Where  serious  complications  do  not  exist  the  out- 
look is  good. 

This  condition  ia  not  likely  to  be  mistaken,  it  being  merely  neces- 
sary to  distinguish  it  from  its  accompanying  conditions. 

(2)  Chronic  Cong'estion. — Chronic  hyperemia  of  the  kidney  being 
due  to  chronic  disea.se  of  the  heart  or  lungs  with  vascular  inter- 
ference ;  or  to  pressure,  as  by  tumours,  ascitic  Quid,  pericardial  effu- 
sion, pregnancy,  and  the  like,  presents,  for  the  most  part,  the  symp- 
toms of  its  associated  disease.  Diminished  secretion  of  urine  is  the 
most  constant  symptom  (see  also  (3),  page  (590). 

The  proffnons  depends  largely  on  the  causative  condition,  but 
from  the  tendency  of  chronic  congestion  to  produce  permanent 
changes  in  the  kidney  Rtnicture  and  so  induce  chronic  nephritis,  it 
is  serious.  Indeed,  some  writers  do  not  attempt  to  separate  this  con- 
dition from  diffuse  nephritis. 

III.  TJrsBmia. — This  name  is  given  to  a  congeries  of  symptoms 
occurring  in  the  course  of  acute  or  chronic  nephritis,  puerperal 
eclampsia,  some  cases  of  obstructed  urinary  excretion,  and  occasion- 
ally in  patient,"!  with  pronounced  vascular  changea  alone. 

Symptoms. — These,  as  usually  described,  include  headache  and 
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gleeplessneas,  paralyses,  finiiiitrosis,  conviilsions,  mania,  Tomiting,  de- 
lirium, oomii,  iutrrcaHu']  arteriiil  teiiiton,  and  dyspntua.  Often  there  is 
marki'd  fevt>r.  Sotnctimes  muscular  spasm  is  ])rescnt.  Many  patieuU 
develop  repeated  acute  attacks  of  uremia  of  varying  intensity,  or  the 
disease  may  pursue  a  chronic  course.     See  also  (17),  page  691. 

Mentioned  somewhat  more  in  detail,  headache,  usually  occipit«] 
and  generally  severe,  may  be  the  only  symptom,  and  may  be  continu- 
oua  for  a  long  period.  Associated  i^ith  flleeplesenesfi  it  may  lead 
to  mania.  Other  nervous  phenomena,  such  as  itching,  numbness, 
and  cramps,  may  accompany  it.  It  is  often  conjoined  with  high 
arterial  tension.  Paralysis  may  take  any  form,  though  hemiplegia, 
monoplegia,  and  aphasia  are  perhaps  most  frequent.  The  first  and 
last  are  often  associated  with  or  succeeded  by  coma. 

Amaurosis  ia  not  infrequently  present  in  puerperal  eclampsia. 
It  appears  suddenly  and  lasts  for  a  short  time  only. 

Convulsions,  typical  of  eclampsia,  may  be  mild  or  severe,  single 
or  multiple  in  typo.  In  children  they  are  usually  dependent  on 
acute  Bright'e  disease  and  are  not  necessarily  grave ;  in  adults  they 
are  fretjueiit  in  the  later  stages  of  chronic  nephritis,  when  oedema 
has  set  in  and  the  heart  is  fniling;  or  they  may  appear  siiddenly  at 
any  time  in  the  chronic  interstitial  form.  These  seizures  may  closely 
simulate  epilepsy.  The  patient  may  complain  of  prodromal  headache 
and  restlessness,  though  often  the  attack  occurs  without  warning. 
During  the  short  intervals  between  the  convulsions  unconsciousness 
is  the  rule.  The  temperature  varies.  It  may  be  subnormal  daring 
the  seizure,  but  has  a  tendency  to  rise  subsequently.  Increased  ar- 
terial tension  with  congestion  is  usually  present.  As  already  noted, 
children  respond  readily  to  treatment,  so  that  the  appearance  of  con- 
vul.'jinns  in  such  ca.ses  need  not  cause  undue  anxiety,  but  in  older 
patients  their  occurrence  is  always  grave. 

Mania  may  appear  suddenly  in  persons  in  whom  nephritis  is  not 
suspected  and  who  have  never  displayed  indications  of  mcntxd 
trouble.  This  is  especially  true  of  puerperal  cases,  in  which  attacks 
may  accompany  successive  pregnancies. 

Vomiting  may  be  only  a  consequence  of  the  general  disturbance 
dependent  upon  the  disordered  vascular  system,  but  is  sometimes 
seen  as  the  only  marked  symptom  of  an  apparently  slight  nephritis. 
In  such  instances  its  onset  is  abrupt,  its  course  intense,  and  its  out- 
come not  infrequently  fatal.  At  times  diarrhcea,  or  catarrhal  or 
membranous  colitis,  may  accompany  such  attacks.  A  form  of 
stomatitis  with  furred  tongue,  foul  breath,  oedema,  hyperemia,  and 
swelling  of  the  lips  and  buccal  mucosa,  is  described  as  peculiar  to 
ursemia. 
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Delirium  and  coma  are  usually  associated,  and  commonly  appear 
toward  the  end  of  chronic  nephritis.  The  onset  ia  grutlual,  lomiB- 
siona  may  occur,  but  the  course  is  toward  a  fatal  termination. 

Increased  arterial  tension  of  varying  degree  is  very  generally  pres- 
ent in  the  ursemic  state,  many  of  the  uneniic  Byinptoms,  such  as 
headache,  being  associated  with  it.  Dyspna-a  may  be  due  to  me- 
chanical causes,  such  as  ascites,  pleuritic  effusion,  pulmonary  ouclcma, 
and  the  like,  but  that  peculiar  to  uraemia  is  probably  dependent  on 
circulatory  changes.  It  may  simulate  bronchial  asthma  in  all  but 
the  characteristic  "  wheezing.'"  It  is  paroxysmal  at  first,  increases  in 
frequency,  and  at  last  is  continuous,  the  patient  being  unable  to  lie 
down.  Toward  the  end  the  Cheyne-Stokes  type  of  breathing  may 
occur.  The  condition  may  persist  for  years,  and  is  at  first  amenable 
to  treatment  directed  to  the  circulatory  trouble. 

Dimjnmis. — From  alcoholic  or  opium  coma,  see  pages  76,  77. 

Cases  of  lUPiemic  coma  coming  on  slowly,  with  fever,  and  with- 
out convulsions,  muscular  spasms,  and  the  like,  may  be  mistaken  for 
typhoid,  but  a  positive  Widal  reaetioi  may  make  the  diagnosis  dear. 

Perhaps  the  most  diflficult  differentiation  is  from  cerebral  disease. 
Uraemjo  hemiplegia  and  monoplegia  occur,  as  previously  noted,  with- 
out cerebral  lesions ;  but  a  sufFusod  face,  stertorous  breathing,  eyes 
turned  toward  the  side  of  the  hemorrhage,  full,  slow  pulse,  and  hemi- 
plegia should  suggest  apoplexy.  In  rare  instances  it  is  possible  for 
meningitis  to  be  confused  with  urseraia. 

Proffnoai/i. — This  is  always  grave,  but  mild  cases  may  recover  and 
the  patient  survive  for  years. 

IV.  Acute  Blight's  Disease. — Causes. — Acute  difiuse  nephri- 
tis follows  cold  and  exposure ;  the  acute  infectious  diseases,  cspe- 
cially  scarlet  fever,  typhoid,  diphtheria,  and  the  like ;  the  ingestion 
of  poisons,  Buch  as  arsenic,  turpentine,  cantharides,  and  carbolic 
acid;  occurs  sometimes  as  a  result  of  extensive  cutaneous  burns, and 
more  frequently  in  the  course  of  pregnancy. 

Symptot/ig. — The  clinical  symptoms  include  some  or  all  of  the 
following  maiiifestationa  :  More  or  leas  general  serous  effusion,  anae- 
mia, chills,  pain,  nausea  and  vomiting,  sometimes  fever,  and,  most 
characteristic  of  all,  urinary  changes. 

The  effusion  may  vary  from  simple  puffinesa  about  the  ankles  or 
the  eyelids  to  general  anasarca,  or  there  may  even  be  ascites  or  pleu- 
ral eflusion.  The  amount  of  fluid  present  is  no  indication  of  the  in- 
tensity of  the  nephritis,  aa  violent  and  rapidly  fatal  disease  of  the 
kidneys  may  be  accompanied  with  little  swelling.  Pulmonary  oedema 
ia  of  not  infrequent  occurrence,  and  even  oedema  of  the  glottis  has 
been  noted.    The  skin,  however,  is  dry.     Ansemia  appears  early  and 
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ia  very  generally  present.  Chills  occur  in  some  instances,  partico- 
larly  when  the  disease  is  dependent  on  exposure,  but  are  by  no  means 
frequent— a  statement  which  also  applies  to  nausea  and  vomiting. 

There  is  no  temperature  curve  peculiar  to  acute  Bright's  disease. 
The  fever  may  run  high,  especially  in  children,  or  there  may  be  but 
little  rise  of  temperature.  The  pulse  may  in  some  instances  be  bard, 
of  increased  tentiion  and  increased  rapidity.  Rapid  cardiac  dilatation 
with  fatal  issue  has  been  reported.  Ursemia  is  occasionally  seen. 
Hemorrhagic  retinitis  occurs. 

As  a  rule,  the  urinary  symptoms  (see  (4),  page  690)  are  the  only 
ones  which  afford  a  clew  to  the  real  nature  of  the  cases. 

Regarding  the  courne  of  the  disease  no  fixed  rule  applies,  as  its 
duration  and  intensity  vary  greatly.  The  cases  running  the  most 
acute  course  are  usually  those  subsequent  to  scarlet  fever,  when  sup- 
pression and  cederaa  are  the  rule,  although  rapidly  fat:il  cases  may 
lack  the  latter,  and  hematuria  may  be  the  first  cardinal  symptom. 

Differential  Diagnosis. — Recognition  of  this  condition  should  not 
be  difficult.  Of  course  the  alert  practitioner  will  be  on  the  look- 
out for  it  us  a  sequel  of  scarlet  and  typhoid  fevers,  and  as  a  manifes- 
tation in  tlie  course  of  pregnancy.  Following  exposure  and  the 
eruptive  fevers,  its  onset  is  usually  sufliciently  marked  to  call  atten- 
tion to  the  real  nature  of  the  trouble,  but  in  many  cases  of  pregnancy, 
and  when  it  appears  in  young  children,  it  may  begin  so  insidiously  as 
to  escape  attention,  and  an  eclamptic  seizure  may  be  the  first  symp- 
tom noted.  It  must  be  borne  iu  mind  that  simple  febrile  albumi- 
nuria, with  a  few  hyaline  casts,  does  not  constitute  Bright'e  disease. 

I'rngniisin. — This  is  always  serious,  a  fatal  issue  sometimes  ensu- 
ing as  early  as  the  3d  or  3d  day.  An  increase  in  the  dropsical  symp- 
toms, with  small,  rapid,  low-tension  pulse  and  increasing  albumin, 
are  grave  symptoms,  while  increuscd  urinary  secretion  and  diminish- 
ing albumin  are  hopeful  signs.  The  tendency  to  chrouicity  must 
not  bo  forgotten.  Scarlatinal  nephritis  should  show  an  improvement 
in  from  7  to  10  days,  with  complete  recovery  after  3  or  4  weeks  in 
favourable  cases.  A  much  longer  course — 8  to  10  weeks — is  not 
incompatible  with  a  perfect  restoration  of  structure  and  function. 

V.  Chronic  Bright^s  Disease. — Ditfereut  authorities  recog- 
nise a  number  of  sub-varieties  of  this  disease,  but  for  purposes  of 
clinical  diagnosis  it  is  sufficient  to  describe  a  chronic  diffune  or 
parench ymatons,  and  a  chronic  interstilial  form.  Amyloid  degenen- 
tion  is  not  a  distinct  form  of  Bright's  disease,  hut  an  incident  in 
either  of  the  forms  of  chronic  nephritis,  or  a  manifestation  of  some 
one  of  the  cachexias,  such  as  that  of  tuberculosis,  carcinoma,  and 
the  like.     It  will  receive  separate  mention. 


DISEASES  OF   THE   KIDNEY 


1003 


(I)  Clironic  Diffuse  Nephritis.— Pathologically,  tlie  large  white 
kidney — chronic  dilTusp  or  piironcbynmtous  nephritis  with  exudation. 

Symptoim. — As  previously  stated,  an  acute  nephritis  may  merge 
into  a  chronic  nephritis,  or  the  chronic  form  may  be  primary  and 
develop  insidiously.  If  it  follows  the  acute  form  the  symptoms  will 
be  similar  but  of  modified  intensity.  Developing  as  a  primary  af- 
fection, podsibly  dependent  upon  chronic  alcoholism,  syphilis,  febrile 
diseases,  and  the  like,  its  first  indication  may  be  a  gastro-iutestinal 
critiw.  Moderate  u'denia  of  the  feet  or  about  the  eyelids  calls  atten- 
tion to  a  possible  tiephritit?,  and  urinalysis  makes  the  diagnosis  cer- 
tain. Tbe  cardinal  symptoms  of  chronic  diJfuse  nephritis  are  dropsy, 
aniemia,  and  the  urinary  changes.  Aasociuted  with  them  may  be 
ursemic  symptoms,  headache,  nausea,  and  vomiting.  A  distinctive 
faeies,  due  to  the  pufflness  about  the  eyes  and  the  marked  anffiinia, 
is  insisted  on  by  some  writers  as  peculiar  to  this  form  of  nephritis. 
Recurring  attacks  of  broucliitis  are  of  frequent  occurrence.  The 
tension  of  the  pulse  increases,  the  arteries  gradually  become  stiff, 
and  the  left  ventricle  hypertrophied.  There  may  be  hemorrhagic 
retinitis.     For  the  nriiianj  changes  see  (5),  page  dTO. 

Proffnosis. — This  is  always  grave.  Recovery  may  take  place, 
especially  in  young  subjects,  but  the  course  is  for  the  most  part 
toward  a  fatal  issue,  eitlier  from  urasmia,  osdema  of  the  lunga,  or 
intercurrent  liisease. 

(II)  Cbronic  Interstitial  Nephritis.— Pathologically  this  is  vari- 
ously termed  eirrho.sis  of  the  kidney,  chronic  productive  nephritis 
without  exudation,  contmcted  kidney,  etc. 

Causes. — Chronic  parenchymatous  nephritis  may  merge  into  this 
form  (small  white  kidney) ;  it  may  result  from  arteriosclerosis,  gout, 
alcoliolism,  or  syphilis  ;  or  it  may  occur  spontaneously. 

Symp/oms. — Its  early  stages  pass  unrecognised,  though  it  may 
well  be  looked  for  in  hearty  eaters  where  a  habit  of  high  arterial 
tension  exists.  Although  essseiitially  a  disease  of  middle  life  and  old 
age,  it  is  occasionally  met  with  in  young  children.  Its  symptoms  are 
manifested  in  tho  uropoictic,  circulatory,  respiratory,  nervous,  and 
digestive  systems,  and  in  the  eyes,  ears,  and  skin.  The  urinary  mani- 
festttlions  are  described  in  (fi),  page  690. 

Of  the  early  manifestations, increased  arterial  tension  is  the  most 
important.  It  may  be  the  only  cardinal  symptom  in  a  congeries 
which  includes  headache,  palpitation,  bronchial  cough,  tinnitus 
aurium,  musciE  volitantes,  dizziness,  malaise,  anorexia,  and  a  number 
of  kindred  subjective  phenomena.  Closely  following  it  we  find 
hypertrophy  of  the  left  ventricle,  with  eventual  enlargement  of  the 
entire  organ,  and  corresponding  changes  in  the  character  of  the  apei 
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beat.  Reduplication  of  the  first  sound  is  not  uncommon,  while  the 
second  sound,  as  heard  over  tlie  aortic  area,  is  accentuated  an<l  has  a 
peculiar  ringing  quality.  A  systolic  murmur,  heard  at  the  apex  and 
transmitted  to  the  left,  may  develop  later;  and  toward  the  end,  when 
dilatation  succeeds  and  compensation  fails,  any  or  all  of  the  symp- 
toms of  chronic  endocarditis  and  myocarditis  may  appear.  The 
central  nervous  changes  are  those  noted  under  nrsemia.  Retinitis, 
choked  disc,  and  amaurosis  are  frequent  ocular  symptoma,  and  ring- 
ing in  the  ears  and  sudden  deafness  may  occur. 

Gastro-intestinal  symptoms  such  as  anorexia,  nausea,  romiting, 
and  diarrhoea  are  almost  always  present  in  greater  or  less  degree. 
The  tongue  is  generally  coated.  It  may  be  red,  dry,  and  cracked,  or 
moist  and  glazed,  or  covered  with  a  brownish  scum,  or  furred  and 
foul.  Uriemic,  and  often  cardiac,  dyspntea  is  of  frequent  occur^ 
rence ;  broTichitia  is  a  very  regular  accompaniment ;  oedema  of  the 
lungs  is  often  seen  toward  the  last ;  and  a?dema  of  the  glottis  may 
occur.  Eczema,  dry  and  itching  skin,  "pins  and  needles,"  cramp, 
numbness,  and  other  cutaneous  and  nervous  manifestations  occur, 
although  cedema  is  rare.  Where  present  it  is  generally  merely  a 
slight  pufflness  of  the  feet  and  ankles. 

Difftrential  Diagnosis. — The  distinction  must  be  carefully  drawn 
between  cases  of  diabetes  insipidus,  the  "  urina  spastica  "  of  neu- 
rotic and  hysterical  patients,  and  cases  of  interstitial  nephritis  with 
a  large  output  of  thin,  clear  urine.  Daily  examination  of  concen- 
trated specimens  of  the  latter  will  show  sooner  or  later  the  casts 
and  albumin  which  distinguish  it.  The  character  of  the  pulse  also 
will  throw  light  on  the  true  nature  of  the  condition.  As  tlie  onset 
of  the  disease  may  simulate  an  attack  of  dyspepsia,  gastro-enteritis, 
bronchitis,  or  even  cerebral  disease,  the  importance  of  careful  urinal- 
ysis as  a  routine  measure  can  not  be  underestimated. 

Prognoais.— This  is  generally  bad.  While  many  sufferers  from 
chronic  interstitial  nephritis  go  on  in  comparative  comfort  for  many 
years,  there  is  but  one  outcome.  Eventually  the  arteriosclerosis 
determines  cardiac  disease,  and  the  patient  becomes  subject  to  re- 
peated cardiac  or  nrremic  attacks  of  increasing  intensity,  or  dies  from 
apoplexy,  oedcmcj  of  the  lungs,  or  intercurrent  disease. 

VI.  Amyloid  Kidney. — The  cases  where  amyloid  disease  is 
manifested  only  in  the  kidney  arc  very  rare,  and  in  these  it  ia  doubt- 
ful if  the  diagnosis  can  be  made  from  the  urinalysis  alone.  Bat 
occurring  in  associatifra  with  the  amyloid  degeneration  of  the  liver, 
spleen,  and  other  organs  which  may  follow  the  severe  cachexias,  or 
coming  on  during  a  chronic  nephritis,  it  presents  symptoms  suf- 
ficiently marked  to  permit  a  diagnosis.     Sequent  to  syphilis,  general 
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tuberculosis,  osteomyelitis,  or  the  esiiiccrous  cachexia,  there  may  ap- 
pear a  condition  chfiracterizeil  clinically  by  certaiti  urinfrrt,'  findiiiffn, 
for  which  see  (7),  page  690.  Amyloid  disease  of  the  kidney  is  seldom 
responsible  for  dropsical  symptoms ;  nor  are  cardiac,  arterial,  and 
ocular  symptoms  common.  The  diagnosis  rests  upon  the  eonibina- 
tioQ  of  polyuria  with  amyloid  degeneration  of  other  viscera. 

Vn.  Pyelitis. — Causes. — Consequent  upon  renal  calculus,  local 
tuberculosis,  the  acute  infectious. diseases  (diphtheria,  typhoid  fever, 
scarlet  fever,  gonorrhcea,  and  others  1,  purulent  cystitis,  obstructed 
ureter,  sarcoma  of  the  kidney,  pregnancy,  and  many  other  conditions, 
the  pelvis  of  the  kidney  may  become  the  seat  of  inflammation  which 
may  be  limited  to  the  pelvis  alone  {pyc/ifi/i);  or  to  the  pelvis  and 
kidney  substance  (pifehiHephriiis) ;  or  the  enttrc  organ  may  be  re- 
placed by  a  single  abscess  cavity  (pyonephrosis). 

SifTfipioms. — These  are  sepuraldc  into  early  and  late,  the  former 
preceding  suppuration,  the  latter  accompanying  it.  At  the  incep- 
tion of  the  disease,  as  in  the  course  of  typhoid  fever,  there  may  be 
moderate  backache,  tenderness  to  deep  pressure  over  the  kidneys, 
a  marked  rise  of  teinporature,  often  decided  chills  and  sweating. 
The  urine  remains  acid,  but  becomes  more  or  less  turbid.  For  the 
urinary  characters  of  the  varieties  of  pyelitis  see  (8),  page  690. 

The  milder  cases  of  pyelitis,  such  as  occur  in  fevers,  often  pass 
unnoticed,  as  they  may  give  no  decided  symptoms,  complete  and 
spontaneous  recovery  occurring,  but  in  those  which  proceed  to  sup- 
puration the  symptoms  become  more  distinctive.  A  chill  with  a 
decided  rise  of  temperature  usually  marks  the  establishment  of  the 
purulent  process,  while  the  increase  of  pus  cells  may  in  extreme 
cases  render  the  urine  almost  milky.  A  septic  temperature,  with 
very  marked  accessions  and  remissions  and  repeated  chills,  is  char- 
acteristic of  the  earlier  stages,  and  perrtists  in  severe  cases,  but  in 
those  of  less  intensity  the  chart  shows  merely  a  small  evening  rise, 
dropping  to  normal  the  next  morning.  This  is  particularly  the  case 
when  the  pyelitis  is  tubereulous.  After  a  longer  or  shorter  time  the 
effect  on  the  general  health  becomes  marked.  The  patient  becomes 
anaemic,  loses  flesh  and  strength,  his  appetite  is  poor,  he  has  night 
sweats,  and  usually  runs  a  constantly  elevated  temperature.  The 
disease  may  exhibit  marked  remisaiona  and  run  a  course  of  many 
years'  duration. 

Tn  other  more  virulent  cases  the  kidney  substance  becomes  the 

seat  of  multiple  pus  foci,  which  may  later  coalesce,  and  the  patient 

soon  exhibits  the  effects  of  the  septic  process.     Inspissation  of  the 

pus  may  occur,  thus  blocking  the  ureter,  or  occlusion  may  result 

L      from  the  prcsenco  of  a  calculus  or  other  mechanical  or  inflammatory 
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cause.  The  consequent  accumulation  of  pus  causes  distention  of 
the  kidney  into  a  tender  tumour  which  may  be  readily  perceptible  in 
the  loin.  Irregular  high  temperature,  delirium,  and  rigours  marli 
Buch  severe  cases.  Unless  relieved,  the  patient  succumbs  to  s<>ptic* 
poisoning.  In  a  few  instances  spoutancous  care  arises  through  in- 
spissation  of  the  pus,  whereby  masses  are  found  resembling  putty,  in 
which  a  deposit  of  lime  salts  may  take  place. 

A  train  of  symptoms  referable  to  the  central  nervous  system, 
including  dyspnoea  and  other  manifestations,  which  may  simulate 
urjeniia,  is  sometimes  encountered. 

Diagnosis. — This  is  not  always  easy,  but  the  occurrence  of  chills 
and  a  rise  of  temperature  in  the  course  of  the  infectious  diseases, 
with  a  close  watch  on  the  urine,  should  usually  enlighten  the  prao-| 
titioncT.  The  differentiation  between  the  calculous  and  tuberculous 
forms  may  often  be  made  with  accuracy  by  means  of  the  Roentgen 
ray,  and  catheterization  of  the  ureter  is  of  great  value  for  diagnosis 
as  well  as  treatment.  While  tubercle  bacilli  may  occasionally  be 
demonstrated,  the  microscopical  exaniiuatiun  of  the  urine  is  more 
often  negative  than  otherwise.  Suppurative  cystitis  usually  differs 
from  pyelitis  in  the  tenesmus  and  vesical  paiu  and  the  alkaline  con- 
dition of  the  urine  ( (18),  page  GUI),  the  urine  of  pyelitis  being  more 
often  acid,  though  cases  may  occur,  especially  in  men,  in  which  both 
conditions  are  present  and  differentiation  is  impossible.  Lumbar 
pain  and  tendfrnesa  over  the  kitlney  are  suggestive  of  pyelitis,  al- 
though the  symptoms  are  in  some  cases  more  vesical  than  renal. 

Perinephritic  abscess  dillers  from  pyonephrosis  in  that  the  pus 
does  not  escape  through  the  urine,  and  a'di-ma  in  the  skin  over  ihe 
lumbar  region  and  fluctuation  may  often  be  made  out. 

Prugnosis. — Mild  cases,  especially  those  of  febrile  origin,  usually 
resolve  spontiineously.  The  suppurative  varieties  may  occasionally 
be  self-limiting,  but  more  often  are  progressive  and  denuind  surgical 
relief.  It  must  always  be  borne  in  mind  that  the  condition  may  be 
bilateral,  whde  it  not  infrequently  happens  that  anomalies  e.xist  and 
death  may  result  from  reiinivnl  of  the  only  kiilncy. 

VIII.  HydronephrosiB.  —  Causes. — Dilatation  of  the  kidney, 
its  pelvis  and  calyces,  may  be  unilateral,  rarely  bilateral ;  congenital, 
or  due  to  obstruction  of  the  ureter  by  kinking,  valves,  cicatricial 
bands,  or  calculi;  may  be  continuous  or  intermittent,  and  present  in 
varying  degrees. 

Sijmplmns. — It  often  exists  for  years  without  attracting  atten- 
tion, and  at  most  simply  presents  a  progressively  enlarging  tumour 
in  the  region  of  the  kidney  which  may  cause  some  dragging  pain. 
Wlien  large,  it  may  cause  pressure  symptoms.     Bilateral  cases  are 
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almost  always  congenital,  and  cause  death  from  uraemia  in  a  few 
days  at  most.  Tiie  symptoms  of  the  intermitteut  variety  are  quite 
distinctive.  A  large  tumoui-  is  found,  corresponding  in  position  to 
the  kidney,  which  suddenly  disappeara  with  the  sinmltaneous  pas- 
sage of  large  quantities  of  clear  urine.  Such  hydronephroses  tend 
to  reaccumiilate,  and  the  procesa  may  be  repeated  indefinitely. 

Differential  Ditrtjnosts. — In  young  children  sarcoma  of  the  kid- 
ney and  enlarged  retroperitoneal  glands  closely  simulate  hydrone- 
phrosis, and  exploration  alone  may  demonstrate  the  true  nature  of 
the  growth.  Ovarian  cystoma  may  be  mistaken  for  hydronephrosis. 
Vaginal  examination  should  help  to  make  the  difference  plain ;  the 
ovarian  tumour  ia  more  freely  movable,  flUa  the  lower  portion  of  the 
abdomen,  and  tends  to  push  the  intestines  upward,  while  the  ascend- 
ing colon  can  often  be  made  out  passing  over  the  hydronephrotic  sac. 
From  pyonephrosis  the  diagnosis  may  be  made  by  tlie  absence  of 
constitutional  disturbance.  Rare  instances  occur  of  hydronephrosis 
so  large  as  to  bo  taken  for  ascites,  while  the  combination  of  a  mova- 
ble kidney  and  hydronephrosis  occurs.  Should  other  means  fail, 
puncture  and  the  examination  of  the  aspiratid  fluid  ( (10),  jiage  tW7) 
may  be  of  service,  although  (to  be  remembered)  the  characteristics 
of  urine  tend  to  disappear  in  collections  of  long  standing. 

Proffiums. — A  majority  of  castas  never  cause  trouble.  A  certain 
proportion  are  cured  by  spontaneous  evacuation.  In  some  instances, 
however,  the  growth  of  the  tumour  is  such  as  to  cause  serious  incon- 
venience, requiring  surgical  relief.  A  few  cases  of  intra-abdominal 
rupture,  or  even  evacuation  through  the  diaphragm  and  lung,  have 
been  reported.  Infection  and  transformation  into  pyonephrosis  mny 
happen. 

IX.  Nephrolithiasis. — Renal  calculus  may  vary  from  a  mere 
"infarct,"  so  called,  to  a  mass  occupying  the  entire  pelvis.  The 
symptoms  necessarily  depend  upon  the  size  of  the  stone.  The  sim- 
ple infarct  gives  no  symptoms.  Fine  "gravel  "  may  be  passed  by  the 
patient  for  years  and  give  no  other  symptom.  The  size  of  renal 
calculi  passed  per  ure/hram,  without  discomfort,  maybe  considerable. 
Such  stones  may  appear  but  once,  or  may  be  passed  at  intervals  for 
years.     Sec  tilso  (10),  ]m.ge  «)f»L 

Sy ntpfnms.— yiiii\y  patients,  however,  are  not  so  fortunate,  and 
attacks  of  renal  roUr  re.'iult.  The  patient  is  suddenly  seized  with 
pain  of  an  agonizing  character,  having  its  origin  in  the  lumbar  re- 
gion, either  anteriorly  or  posteriorly,  and  following  along  the  course 
of  the  ureter.  It  is  felt  also  in  the  testicle  and  down  the  inner  side 
of  the  thigh,  and  is  at  times  referred  to  the  glans  penis.  Such  an 
attack  may  last  only  a  few  minutes,  ceasing  as  the  stone  enters  the 
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bladder,  or  it  may  last  for  hours,  indacLng  naiisea  and  vomiting, 
Bvreatiug,  and  eveu  syncope  and  collapse.  A  chill  may  acc-ompiny 
the  onset,  the  temperature  is  regularly  elevated,  and  the  pulse  he- 
comes  rapid  and  feeble.  There  is  often  strangury.  Some  patienU 
daring  an  attack  void  large  quantities  of  clear  urine.  It  not  infre. 
quently  happens  that  suppression,  and  even  ursemia,  Bn|)ervene, 
although  the  opposite  kidney  is  perfectly  normal.  Followiug  the 
attack  there  is  a  period  of  prostration.  Aching  pain  may  persist  in 
the  region  of  the  affected  kidney  for  a  considerable  time  after  the 
stone  has  passed.  It  is  rarely  possible  to  demonstrate  the  conditioo 
by  physical  examination. 

In  the  case  of  calcolos  too  large  to  be  voided  by  the  ureter,  its 
continued  presence  in  the  pelvis  of  the  kidney  may  give  rise  to  pain, 
usually  a  dull,  boring  backache,  not  always  referred  to  the  kidney, 
occasionally  paroxysmal,  and  in  certain  cases  simulating  floating  kid- 
ney; to  hiematuria,  by  no  means  a  constant  s^Tiiptom,  sometimes 
causing  a  smoky  ai)pearauce,  often  discoverable  only  by  the  micro- 
scope,, and  frequently  aggravated  by  exercise  ;  to  pyelitis  either  sim- 
ple or  purulent ;  and  to  pyuria.  Non-suppurative  pyelitis  due  to  the 
irritation  of  a  calculus  is  often  recurrent,  the  backache,  chill,  fever, 
and  high-coloured  urine  closely  simulating  malaria. 

Differential  Diagnosis. — Renal  colic  may  closely  resemble  biliary 
colic  (when  occurring  on  the  right  side),  intestinal  colic,  floating 
kidney,  and  Bometimes  vesical  calculus.  The  direction  and  localiza- 
tion of  the  pain,  which  in  renal  colic  is  referred  to  the  testicle,  the 
latter  becoming  tender  and  retracted,  the  character  of  the  urine, 
and  the  previous  liistory,  should  distinguish  this  condition  from  the 
hepatic  and  intestinal  varieties,  while  amraoniacal  urine  points  to 
vesical  calculus,  and  physical  examination  will  often  establish  the 
diagnosis  of  tloating  kidney.  Several  investigators  have  successfully 
diagnosed  renal  calculus  by  means  of  the  Roentgen  ray. 

Pro.ywom.— Renal  calcuhiR  may  be  present  for  years  without 
causing  discomfort  to  the  patient.  Repeated  attacks  of  pain  or  the 
occurrence  of  pyelitis  are  a  source  of  danger,  and  call  for  eurgical 
interference,  the  increasingly  successful  outcome  of  operations  on 
the  kidney  making  this  method  of  treatment  desirable. 

X.  Tumours  of  the  Kidney.— ^'.'/w/'/wn*.— If  benign,  the 
growth  may  not  bn  recognised  until  it  has  attained  such  a  size  as  to 
cause  discomfort  by  reason  of  its  weight  and  the  pressure  exerted 
on  surrounding  organs,  although  it  is  rare  to  find  non-malignant 
growtFiB  of  large  size.  Malignant  growths,  on  the  other  hand,  form- 
ing a  very  large  majority  of  kidney  tumours,  frequently  attain  enor- 
mous dimensions.    This  is  especially  the  case  with  sarcoma^  the  form 
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appearing  most  often  in  young  children,  in  whom  the  tnmour  mass 
may  occupy  and  distend  tlie  entire  abdomen.  The  eymptotns  of 
malignant  tumour  of  the  kidney  include  hsematuria,  pain,  and  ema- 
ciation. The  blood  is  frequently  voided  as  clots,  which  often  show- 
as  moulds  of  the  ureter  or  even  of  the  pelvis  of  the  kidney,  or  it 
may  be  passed  in  the  fluid  state.  It  ia  claimed  that  detached  por- 
tions of  the  growth  may  be  detected  in  the  uriuc.  Pain  is  not  always 
present,  but  the  patient  may  complain  of  dull,  aching,  lumbar  pain, 
sometimes  radiating  along  the  course  and  distribution  of  the  genito- 
crural  nerve.  As  in  cancer  elsewhere,  there  is  progressive  emaciation 
and  loss  of  strength.  In  considering  the  question  of  the  probable 
nature  of  the  tumour,  it  must  be  remembered  that  cancer  is  moat 
frequent  before  the  3d  and  after  the  40th  year. 

When  sufficiently  large  to  be  palpable,  examination  reveals  a 
deep-seated  mass  in  the  lumbar  region,  wliich  may  be  movable,  may 
present  a  lobulated  surface,  and  across  which  the  colon  may  be  shown 
to  pass  (Fig.  185,  page  505).    It  does  not  move  with  respiration. 

Differential  Diagnosis. — From  neoplasm  of  the  retroperitoneal 
glands;  this  is  more  centrally  placed  and  is  quite  immovable.  The 
distinction  may  be  impossible  to  make. 

From  enlargement  of  the  spleen;  the  characteristic  outline  of 
the  spleen  should  prevent  confusion.  It  also  moves  with  respira- 
tion. 

From  tumour  of  the  gall  bladder;  the  latter  is  more  superficially 
placed,  and  jaundice  is  a  prominent  symptom. 

From  pedunculated  fibroid  and  ovarian  cystoma ;  the  movability 
of  these  tumours  is  lateral  and  downward,  and  their  pelvic  origin  is 
generally  demonstraWe. 

Prognosis. — Benign  neoplasms  rarely  canae  trouble.  The  out- 
look in  cancer  is  of  the  gravest.  If  early  diagnosis  can  be  made,  ex- 
tirpation affords  the  only  chance  of  recovery.  The  percentage  of 
successful  cases  is,  however,  small,  as  recurrenceis  are  frequent. 

XI,  Cystic  Disease  of  the  Kidney. — Of  pathological  rather 
than  clinical  interest,  as  the  condition  can  rarely  be  diagnosed. 

Four  varieties  occur:  multiple  small  retention  cysts  incident  to 
chronic  nephritis  ;  single  larger  cysts,  probably  of  the  same  origin ; 
combined  cystic  disease  involving  the  liver  and  spleen  in  addition  to 
the  kidneys;  and  the  congenital  variety.  While  most  of  the  latter 
cases  die  antepartum,  or  shortly  after  delivery,  a  few  surrive  for 
years,  the  real  condition  being  discovered  post  mortem.  The  cystic 
kidney  is  here  bilateral,  much  distended,  and  presents  a  fluctuating 
tumour  in  both  flanks.  There  is  cardiac  hypertrophy  with  high- 
tension  pulse,  and  death  may  occur  with  the  symptoms  of  chronic 


1010  DIAGNOSIS,  DIRECT  AND  DIFFERENTIAL 

interstitial  nephritis.    The  condition  may  simulate  hydronepbrosis* 
though  the  latter  in  its  acquired  form  is  rarely  bilateral. 

XII.  Ferinephritic  Abscess. — Causes. — This  disease  has  al- 
ready been  mentioned  under  pyelitis  (page  1006).  It  may  occur  pri- 
marily as  a  result  of  traumatism ;  or  secondarily  as  an  extension  from 
pyelitis,  appendicitis,  spinal  caries,  and  empyema ;  or  follow  the  acute 
febrile  diseases ;  and  a  few  cases  seem  to  result  from  InTasion  by  the 
common  colon  bacillus  without  traumatism. 

Symptoms. — Following  one  of  the  conditions  just  mentioned,  a 
chill,  fresh  rise  of  temperature,  sweating,  and  deep-seated  lumbar 
pain  radiating  into  the  thigh  and  testicle,  with,  later,  the  finding 
of  a  tender,  fluctuating  mass  in  the  space  between  the  last  rib  and 
the  crest  of  the  ilium,  and  oedema  of  the  skin,  point  to  perinephritic 
abscess.  If  the  collection  of  pus  lies  anteriorly  the  patient  is  more 
apt  to  lie  with  the  thigh  flexed,  and  to  complain  of  pain  radiating 
Into  and  about  the  hip-joint  and  the  testis.  Bending  of  the  trunk 
toward  the  affected  side  is  said  to  be  a  valuable  diagnostic  sign.  The 
urine  is  clear  unless  a  pyelitis  coexists.  The  condition,  instead  of 
beginning  abruptly,  may  have  an  insidious  onset  and  a  prolonged 
course  with  very  moderate  constitutional  symptoms. 

Differential  Diagnosis. — From  renal  calculus,  by  the  presence  of 
constitutional  disturbance  and  by  physical  examination.  From  ap- 
pendicitis, by  the  history  and  position  of  the  pain  and  swelling,  which 
also  holds  for  empyema  of  the  gall  bladder.  From  psoas  abscess; 
the  swelling  and  pain  here  are  anterior  to  the  anterior  axillary  line, 
and  the  pus  tends  to  point  in  the  groin.  From  pyelitis  and  pyone- 
phrosis the  diagnosis  is  sometimes  difficult,  as  they  may  coexist. 
The  presence  of  an  indefinite  fluctuating  mass  points  to  abscess.  In 
doubtful  cases  the  use  of  an  aspirating  needle  would  be  justifiable. 
From  spinal  and  hip-joint  disease,  by  tlie  characteristic  deformities 
and  limitation  of  motion.  From  lumbago,  by  the  fever,  tenderness 
and  swelling,  and  lateral  inclination. 

Prognosis. — This  is  generally  good  ]>rovided  free  drainage  is 
established.  Some  few  cases  of  violent  infection  in  patients  already 
enfeebled  by  old  kidney  trouble  die  in  spite  of  all  treatment. 
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SECTION"  YTT 

DISEASES   OF   TUE  NERVOUS  SYSTEM 

{See  aim  pages  61S  to  591) 

Prepared  by  Smith  Ely  Jelliffe,  M.  D.,  and  A.  B.  Boxar,  M.  D. 

T.   THE    PSYCIIOS'EURO.SI':Si:   DISEASES   OP   UXDETEIIMINED 
PATIIOGENV 

A.    SENSORr-MOTOR    NEUROSES 

I.  Epilepsy.  — C««*"«. — Usually  develops  after  10  and  before  20 
years  of  age,  commonly  between  10  and  15,  and  may  appear  late 
in  life.  In  America  mules  are  affected  oftener  than  females.  The 
predisposing  causesj  are:  Injuries  at  birth,  heredity,  alcoholism, 
Byphilis,  the  intermarriage  of  neurotic  persons,  and  powerfid  emo- 
tions during  pregnancy.  Exciting  causes  are:  Fright,  injuries  to 
the  head,  rickets  at  time  of  dentition,  masturbation,  sunstroke, 
syphilis,  alcoholism,  and  infectious  diseases,  especially  scarlet  fever. 
Reflex  causes  (so-called)  are  worms,  dyspepsia,  lesions  involving  the 
peripheral  nerves,  and  ocular,  auditory,  and  dental  irritations. 

Symptumx. — In  the  (jrande  mal^  or  major  attacks,  the  patient  may 
for  a  few  hours,  or  perhaps  a  day  before  an  attack,  suffer  from  general 
malaise,  vertigo,  or  irritability.  For  a  description  of  the  attack  see 
page  80.  Tfiere  may  he  a  temporary  exhaustive  paralysis  immediately 
following  the  attack,  with  loss  of  knee-jerk.  The  dilatation  of  the 
pupils  subside?  unil  they  often  oaeillate.  Slight  transient  glycosuria 
or  albuminuria  may  be  present.  Tlie  urea  ia  not  increased,  but  the 
earthy  phosphates  are.  One  attack  may  be  followed  by  others,  hour 
after  hour— the  status  tpilepfints.  This  condition  usually  lasts  for 
less  than  12  hours,  but  may  last  for  1  or  more  days. 

Minor  attacks  {prfif  mat)  may  occur  in  which  the  patient  sud- 
denly stops  whatever  he  may  be  doing,  the  features  become  fixed, 
the  face  is  pale,  the  eyes  are  open  and  the  pupils  dilated,  there  ia 
slight  twitching  of  the  muscles  of  the  face  or  limbs,  and  a  momen- 
tary loss  of  consciousness.  The  attack  lasts  only  for  a  few  seconds, 
and  the  patient  may  immediately  continue  his  work  or  conversation 
from  the  point  at  which  it  was  interrupted.  He  does  not  fall,  and  ia 
unconscious  of  what  has  occurred  except  that  he  knows  he  has  had 
an  attack.  Occasionally  there  are  forced  movements,  in  which  the 
patient  turns  around  a  few  times,  or  runs,  or  takes  a  few  stops  in  a 
confused  automatic  manner. 

Psychicnl  epHepst/  may  consist  of  sudden,  violent  automatic  move- 
ments, or  of  sudden  exhibitions  of  maniacal  excitement  following  or 
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replacing  a  minor  attack.  While  in  this  condition  crimes  of  yiolence 
may  be  committed.  Barely  patients  may  go  into  a  state  of  som* 
nambulism,  in  which  they  perform  antomatically  acts  to  which  they 
are  accustomed.  This  has  been  called  somnambulic  epilepsy,  and 
when  it  occurs  without  a  preceding  minor  attack  it  is  by  some  con- 
sidered a  "  psychical  epileptic  equivalent." 

The  aura  may  be  a  feeling  of  prickling  or  numbness  which  be- 
gins in  the  hand  and  goes  upward  until  it  reaches  the  head,  when 
the  patient  becomes  unconscious.  A  sensation  of  something  passing 
from  the  epigastrium  upward  toward  the  throat  is  a  common  aura. 
Psychical  auras  are  not  infrequent.     (See  also  page  80.) 

The  most  frequent  form  of  epilepsy  is  that  with  severe  attacks ; 
next  a  combination  of  severe  and  minor  attacks ;  then  minor  attacks 
alone;  and,  least  frequent,  the  psychical  form.  The  attacks  may 
occur  from  once  or  twice  a  year  to  a  number  of  times  a  day.  Minor 
attacks  may  occur  oftener,  generally  every  day.  It  appears  that  at- 
tacks occur  mainly  in  the  waking  hours.  In  most  cases  of  epilepsy 
there  is  a  gradual  mental  deterioration,  which  may  be  very  slight. 
There  is  irritability  of  temper,  inability  to  fix  the  attention  or  cany 
out  a  purpose,  selfishness,  and  a  weak  memory.  A  lack  of  moral 
sense  and  vicious  impulses  may  appear  in  chUdren  with  epilepsy. 
Epileptics  are  not  of  robust  constitution,  are  undersized,  and  for  the 
most  part  present  some  stigmata  of  degeneration  (page  539). 

Diagnosis. — Epilepsy  must  be  distinguished  from  hysteria  and 
various  symptomatic  and  toxic  convulsions.  The  cardinal  points 
are  :  The  aura,  the  cry,  the  tonic  convulsion,  the  sudden  loss  of  con- 
sciousness, the  biting  of  the  tongue,  the  dilated  pupils,  and  the 
emptying  of  the  bladder.  Hysterical  patients  do  not,  as  a  rule,  bite 
the  tongue  or  hurt  themselves  when  they  fall,  and  their  movements 
are  more  co-ordinate.  Especial  pains  should  be  taken  to  diagnose 
true  epilepsy  from  many  of  the  reflex  epileptic  phenomena  (verti- 
goes, etc.)  which  occur  in  "nervous  children."  These  cases  are 
those  so  frequently  reported  as  being  cured  by  trifling  surgical  pro- 
cedures, sucli  as  circumcision,  cutting  of  eye  muscles,  et  al. 

Prognosis. — A  small  number  of  epileptics  recover.  Dementia 
or  insanity  develops  in  about  10  per  cent,  and  these  are  incurable. 
In  general  life  is  somewhat  shortened  by  epilepsy.  Death  may  occur 
as  the  result  of  the  status  epilepticus,  but  it  is  rare  in  other  phases 
of  the  disease. 

II.  Vertigfo. — See  page  66. 

III.  Migraine,  Hemicrania  {Sick  Headache). — This  is  best 
regarded  as  a  constitutional  disease.  Begins  usually  at  puberty, 
sometimes  as  early  as  the  2d  year,  and  is  most  frequent  in  females. 
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It  is  occasionally  hereditary  in  neurotic  families  with  a  history  of 
gout,  rhoumutism,  (.'pilepsy,  or  neuralgic  diaorJers.  Overviork  ia  an 
occasional  cause  in  children.  Autotoxseniiii  from  unknown  acids  and 
intestiiuil  poisons,  errors  in  refraction,  overwork,  aiiock,  injury,  and 
exhausting  disease  are  tliought  to  be  cnuiiativo  factors. 

tSi/mpioms. — There  may  be  premonitory  symptoms,  a  feeling  of 
depression  and  general  malaise,  for  a  few  hours  or  a  day.  The  attack 
usually  begins  during  the  morning,  in  the  forehead  or  occiput,  on 
one  side  of  the  head,  increasing  in  severity  and  extent  until  the  whole 
head  is  affected.  The  pain  ia  tense,  throbbing,  blinding,  and  in- 
creased by  jars,  noises,  and  light,  Frequently  there  is  dimness  and 
restriction  of  tlie  visual  field,  sometimes  hemianopia,  and  flashes  of 
light,  or  light  or  dark  spots  dancing  before  the  eyes.  Nausea  and 
vomiting  aro  usually  present,  Not  infrequently  a  feeling  of  stupor, 
confusion  of  ideas,  disturbances  of  memory,  vertigo,  and  tinnitus  au- 
rium  are  present.  These  headaches  are  often  called  "bilious  head- 
achea  "  from  the  character  of  the  vomited  matter.  Liver  or  gastric 
disturbances,  however,  do  not  cause  migraine.  The  pulse  is  small, 
hard,  and  perhaps  slow,  and  the  patient's  face  is  usually  pale,  rarely 
flushed.  The  length  of  an  attack  varies  from  6  hours  to  2  or  '3  days, 
lasting,  as  a  rule,  from  G  to  24  hours.  When  the  pain  becomes  less 
severe  the  patient  goes  to  sleep,  and  usually  awakes  the  next  morning 
feeling  well.  The  attacks  occur  perioilically — weekly,  fortnightly, 
or  monthly— and,  in  women,  especially  at  the  time  of  the  menstrual 
period.  The  severity  and  frequency  of  the  attacks  lessen  at  or 
about  the  time  of  the  menopause,  and  generally  then  disappear 
altogether. 

Rheumatism,  anaemia,  or  dyspepsia  may  coexist,  and  neuralgia  be 
added  to  the  ordinary  pain  of  the  disease.  When  the  pains  are  neu- 
ralgic there  are  usually  no  visual  or  aural  disorders,  as  in  migniine. 

Diagnosis. — The  cardinal  points  are:  heredity;  periodical  char- 
acter of  the  attacks,  and  tlicir  location  ;  the  visual  and  aural  symp- 
toms;  and  the  nausea  and  vomiting.  Renal  or  organic  brain  disease 
or  neuralgia  may  coexist  with  migraine.  Multitudinous  aburtive  and 
mixed  types  occur.  Some  of  these  may  be  designated  as  nti//rainoid 
states.     The  prognosis  for  cure  is  not  good. 

IV.  Hysteria. — ('(ivsefi. — Occurs  most  frerinently  between  the 
ages  of  15  and  25  in  females;  at  a  somewhat  later  age  in  males;  in 
children,  between  11  and  15,  perhaps  as  early  as  8,  years  of  age.  Fe- 
males are  affected  much  oftener  than  men.  The  chief  predisposing 
canae  is  heredity,  with  a  liistory  of  the  disease,  or  of  some  psychosis 
or  neurosis  in  the  parents.  Exciting  causes  are  :  powerful  emotions 
(capecially  fear),  anxiety,  excitement,  worry,  injuries  accompanied  by 
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mental  shock,  imitation,  excesses  (meutal,  bodily,  sexual),  syphilia, 
lead,  alcohol,  tobacco,  hemorrhages,  and  the  infectious  fevers. 

Symptoms. — In  hysteria  minor  the  patient  is  very  nervous,  with 
hypertesthesifts,  pains,  and  crises  of  an  emotional  character.  Girlg 
and  young  women  are  the  usual  subjects  of  hysteria  minor.  The 
patient  becomes  extremely  sensitive,  excitable,  mentally  depre^ssed,, 
and  there  is  a  marked  loss  of  emotional  control.  She  yields  to 
impulses,  and  cries  and  laughs  very  easily.  There  may  be  spinal 
pains,  and  severe  and  chronic  vertical  headaches.  When  excited 
there  may  be  sen.sations  of  tickling,  fulness,  or  choking  in  the  throat 
— the  "globus  hystericus" — and  occasionally  fleeting  attacks  of 
chillineaa  and  trembling.  More  rarely  there  are  vasomotor  disturb- 
ances, resulting  in  cold  extremities  and  flushings.  Sleep  is  usually 
more  or  loss  disturbed.  Attacks  of  headache  or  vomiting  or  of  great 
meutal  excitement  may  occur.  There  may  be  somnambulism  or, 
under  excitement,  attacks  of  cerebral  automatism,  in  which  she  may 
perform  acts  of  which  she  will  be  entirely  itrnorant  after  the  seizure. 
After  the  crises  there  is  usually  a  largo  quantity  of  light-coloured 
urine  passed.  In  hysteria  minor  there  are,  as  a  rule,  no  anaesthesias, 
paralyses,  or  decided  convulsions. 

Between  the  crises  of  hysteria  major  the  patient  may  be  well,  but 
generally  there  are  characteristic  paralyses,  contractures,  and  setifory 
disttirlmncfs.  Frequently  there  are  anaestliesia  and  lijpersesthesia  of 
the  skill  and  mucous  membranes,  and  anajsthetic  disorders  of  the 
special  sensea.  Anjesthesia  of  the  skin  occurs  as  an  hcmianajsthesia 
(most  common),  or  a  segmental  or  disseminated  anaesthesia  (Fig.  221, 
page  565).  Tiie  juiin  sense  is  chietly  affected  with  a  lesser  inipuirment 
of  the  tactile  and  thermal  sensibilities.  Angesttiesia  is  found  more 
frequently  upon  the  left  side  of  the  body.  The  skin  reflexes  are 
usually  absent.  With  liemianaesthesia  there  is  usually  some  hemi- 
plegia and  occasional  tremor,  and  in  segmental  anivstbesia  often  some 
paralysis  of  the  part.  There  is  often  an  ansBsthetie  condition  of  the 
retina,  causing  a  concentric  limitation  of  the  visual  field  and  adisturb- 
unce  in  the  colour  sense.  Vision  may  be  impaired  in  both  eyes,  or 
completely  lost  in  one  eye,  the  latter  especially  with  hemianaesthesia, 
and  on  the  same  side  the  senses  of  hearing  and  smell  may  be  impaired. 
The  sense  of  taste  is  impaired  or  abolished,  perhaps  only  on  the  back 
part  of  the  tongue  and  palate. 

Hypercesthesia  is  found  in  small  patches;  in  women,  moat  com- 
monly over  the  ovaries;  iti  men,  over  the  corresponding  regions  and 
on  the  scrotum.  They  are  also  found  below  the  breasts,  along  the 
spine  and  in  the  epigastrium,  and  are  sensitive  to  pressure,  which 
causes  various  kinds  of  paroxysms— hysterogenic  zones  (Fig.  220). 
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Headaches,  cliiefly  verticiil  or  parietal,  are  frequent,  and  the  pain 
is  of  a  sharj),  boring  kind,  at  times  very  severe.  Facial  and  inter- 
costal neuralgias,  raigraiuc,  and,  more  often,  paiiia  along  the  spine 
0<^cur,     There  may  be  attacks  of  pseudo-angina. 

Choreic  and  ataxic  niovenieiits,  tremor,  contractures,  amyosthe- 
nia,  and  paralyses  occur  in  hysteria  major.  The  paralyses  are  usu- 
ally lieniiplegins,  paraple^as,  and  monoplegias.  The  onset  of  hys- 
terical lieniiplegia  is  sudden,  and  the  left  side  is  more  often  affected. 
The  face  usually  escapes  and  the  paralysis  is  not  complete.  When 
walking,  the  patient  drags  the  aifected  leg  after  him,  instead  of  swing- 
ing it  around  in  a  half  circle  as  in  organic  hemiplegia.  The  knee- 
jerk  is  usiially  not  exaggerated,  and  may  even  be  absent  for  a  time. 
The  mono[degia8  rarely  affect  the  face,  usually  an  arm  or  leg,  or 
the  muscles  of  the  larynx  or  of  the  eye.  Electrical  reactions'  are 
normal,  and  atrophy,  if  present,  is  slight.  The  adductoi-s  are  involved 
in  hysterical  paralysis  of  the  larynx,  and  the  patient  is  unable  to 
speak  aloud  (hysterical  aphonia,  usually  sudden).  Uysterical  para- 
plegia is  frequent,  often  with  much  pain  in  the  back — the  condition 
of  "spinal  concussion.''  The  knee-jerkd  may  be  normal  or  increased, 
never  lost.  There  may  be  a  short  or  false  clonus,  and  the  sphincters 
are  not  involved.  Amyosthenia  is  frequent,  the  patient's  legs  sud- 
denly becoming  weak  or  paralyzed,  or  the  arm  giving  out  when  lift- 
ing some  object.     This  symptom  usually  precedes  a  paralysis. 

In  some  cases  of  hysteria  contractures  of  the  muscles  may  occur 
as  the  result  of  slight  mechanical  irritation.  These  may  be  temporary, 
or  may  last  for  a  long  time.  The  legs,  arms,  and  facial  muscles  are 
most  affected.     Tremor  of  all  varieties  may  he  present. 

In  hysteria  there  is  marked  emotional  instability  and  craving  for 
ajmipathy,  lack  of  self-control,  and  weakness  of  the  will.  The  mood 
constantly  changes ;  there  is  increased  sensitiveness,  and  exaggera- 
tion of  the  P^go.  There  is  a  limitation  of  the  field  of  consciousness 
as  there  is  of  the  field  of  vision.  The  hysterical  person  can  think  of 
nothing  but  her  personal  feelings.  There  is  an  undercurrent  of 
suggestibility  in  the  mental  state,  through  which  ideas  become 
fixed  and  patients  become  self-hypnotized,  and  beliere  they  have 
various  ailments  which  have  no  objective  existence. 

Constipation,  dyspepsia,  anorexia,  and  eometimes  regurgitation 
of  food,  or  vomiting,  occur.  The  specific  gravity  of  the  urine  is 
often  low,  especially  that  of  the  large  amount  of  light-coloured  urine 
whicli  is  always  passed  after  hysterica!  attacks.  There  may  be  re- 
tention of  urine.  The  vasomotor  symptoms  consist  of  flushings 
and  pallor,  and  sometimes  coldness  and  a?dcma  of  the  extremities. 
The  cadema  may  be  ordinary,  or  have  a  peculiar  bluish  tint  ("blue 
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asdema"),  ami  not  pit  on  pressure.  The  hands  are  usually  affected, 
and  their  aurfiico  temperature  is  somewhat  below  normal.  The  con- 
dition reseinhles  Raynaud's  disease,  but  gangrene  never  occar8.< 
Anemia  is  usually  present,  and  there  may  be  irregular  fever. 

The  crises  of  fii/steria  major  are  emotional,  convulsive,  neuralgic, 
or  gastric;  paroxysms  of  coughing,  hiccoughing,  or  sneezing;  or 
attacks  of  catalepsy,  amneyia,  cerebral  automatism,  trance,  and 
lethargy.  The  first  group  are  the  most  common.  The  emotional 
crises  are  similar  to  those  which  occur  in  hysteria  minor.  The 
"globus  h3'8tericua  "  is  almost  always  present. 

Two  forms  of  couvulsious  in  hysteria  major  are  described :  the 
orfUntinj  form,  which  also  occurs  in  hysteria  minor,  and  the  hys- 
teroid  attack,  or  hijsfera^pilepfttj.  In  the  former  the  patient  suddenly 
falls,  and  various  irregular  movementa  of  the  body  occur.  In  a  more 
severe  attack  the  hands,  arms,  and  fingers  are  flexed  and  the  legB 
and  feet  extended.  Usually  the  eyes  are  closed.  The  pupils  are 
dilated,  and  frequently  thoro  is  convergence,  or  perhaps  irregular 
movements,  of  the  eyeballs.  Sensation  may  bo  diminished  over  the 
body  and  on  the  conjunctiva}.  The  patient  never  bites  her  tongue  or 
injures  herself  in  any  way,  although  she  may  bite  her  lips.  She  may 
scream  or  make  noises  during  the  attack.  The,  attack  may  laat 
from  a  half  hour  to  several  hours.  The  convulsion  may  consist 
simply  of  a  chill-like  tremor;  in  other  cases  simply  a  slight  rigidity 
of  the  body,  or  a  series  of  rliythmical  movements  of  the  limbs  or 
trunk.  Opisthotonus  may  be  the  chief  manifestation  ;  in  others  the 
patient  falls  and  lies  unconscious,  as  if  sleeping,  for  some  minutes, 
or  it  may  be  an  hour.  Marked  mental  excitement  may  accompany 
or  follow  the  attack.  During  tho  attacks  there  is  usually  a  con- 
Bciousncss  of  what  is  going  on,  and  if  spoken  to  sternly  the  patient 
will  often  respond,  Pressure  upon  a  hysterogenic  zone  may  cause 
the  attack  to  cease,  especially  in  women. 

llystero-t'pilepsy  ia  not  epilepsy,  but  is  a  true  hysteria.  In  this 
form  of  hysterical  attack  there  is  a  prodromal  stage ;  an  epileptoid 
stage,  lasting  from  1  to  3  minutes ;  a  stage  of  contortions  and  grand 
movement.s  lasting  1  to  3  minutes ;  an  emotional  stage,  lasting  from 
6  to  15  minutes ;  and,  at  times,  a  stage  of  delirium. 

Dinf/nosis. — The  cardinal  points  are :  The  hysterical  temperament 
of  the  patient,  the  history  of  previous  hysterical  crises,  the  presence 
of  some  of  the  various  stigmata  of  hysteria,  the  transient  and  vary- 
ing character  of  the  paralyses,  ann'sthesias,  and  other  stigmata,  and 
the  condition  of  tho  deep  reflexes.     See  also  ('-?),  page  1^1. 

Proffnni^ix. — Favourable  in  children.  In  hysteria  minor  the  prog- 
nosis depends  upon  the  severity  of  the  disease.    In  hysteria  major 
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and  hysteria  associated  with  organic  disease,  the  prognosis  is  very 
unfavourable.     Males  frequently  recover  if  treated  vigorously. 

V.  Neurasthenia. — Causes. — Occurs  moat  frequently  between 
the  ages  of  20  and  50>  but  may  occur  between  the  ages  of  10  and  20, 
and  also  between  50  and  70.  Men  and  women  are  equally  affected. 
The  disease  is  found  more  frequently  in  cities,  and  among  the  edu- 
cated classes.  The  chief  predisposing  cause  is  the  inheritance  of 
a  neuropathic  tendency.  The  exciting  causes  are :  severe  shocks, 
with  or  without  injury,  as  many  cases  of  so-calicd  "  traumatic  neuro- 
ses "  are  simply  neurastlieniu  ;  overwork  and  worry;  excessive  use  of 
stimulants  and  narcotics  ;  sexual  excesses;  dietetic  imprudences;  and 
the  infections  of  syphilis,  malaria,  typhoid,  influenza,  or  other  debili- 
tating diseases.  Auto-iiitosication  and  the  uric-acid  diathesis  are 
also  put  forth  as  causes  of  ueurastlienia  by  many  writers. 

tSyniptoms. — These  are  mainly  subjective.  The  initial  symptoms 
are  usxially  headache  or  mental  depression.  The  headache  is  more 
commonly  occipital  or  diffuse  in  character  and  is  chronic  and  persist- 
ent. It  begins  in  the  morning  and  lasts  all  day,  but  does  not  keep 
the  patient  awake  at  night.  There  may  be  a  feeling  of  general  men- 
tal depression,  inability  to  concentrate  tho  mind  upon  work,  mental 
confusion,  marked  irritability,  excessive  sensitiveness  and  morbid  re- 
serve, or  undefinable  fears.  Sleep  is  not  good,  and  there  may  be  per- 
sistent insomnia,  or  the  sleep  is  not  refreshing.  There  are  various 
^parsBsthesisB  of  tlie  head,  mainly  feulijigs  of  constriction,  tenderness, 
burning,  or  pressure.  Paraestliesias  of  the  hands  and  limbs  occur, 
and  there  may  be  pain  or  a  feeling  of  weakness  in  the  back  of  the 
neck  and  along  the  spine.  Slight  but  frequent  vertigo  is  occasion- 
ally present,  and  there  may  be  buzzings  in  the  ears  and  head  and 
spots  before  the  eyes. 

There  is  a  general  muscular  weakness  in  a  large  proportion  of  the 
cases.  The  patient  may  not  appear  weak,  but  he  tires  quickly.  There 
is  often  a  tremor  of  the  hands,  tongue,  lips,  and  eyelids,  and  some- 
times twitching  of  the  muscles  of  the  face  and  tnngue.  The  deep 
reflexes  are  usually  much  exaggerated,  and  the  skin  refiexes  increased. 
The  condition  of  the  reflexes,  however,  varies  greatly.  The  patient's 
eyes  tire  easily,  although  his  vision  is  good.  Astigmatism,  hyper- 
metropia,  and  asthcnopias  arc  frequent.  The  field  of  vision  is  not 
contracted.  The  pupils  are  frequently  dilated,  and  in  some  cases 
are  sluggieh  to  light.  Occasionally  there  is  excessive  mobility  of 
the  iris,  inequality  of  the  pupils ;  and  hyperacusis  or  dysacusis.  The 
sexual  function  is  irritable  and  weak.  Nocturnal  emissions  are  fre- 
quent, and  there  may  be  partial  or  com]>leto  impotence.  The  pulse 
is  often  markedly  accelerated  from  a  slight  cause. 
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Symptoms  due  to  vasomotor  disturbance  are  cold  feet  and  hands, 
palpitiition  of  the  heart,  hot  flushes,  pseudo-angina,  dermographic 
skin,  fulness  and  noises  in  the  head,  vertigo,  a  fluttering  feeling  in 
the  abdomen,  and  paroxysms  of  profuse  perspiration.  In  neuras- 
thenics tliere  is  much  stomach  and  intestinal  indigestion  and  con- 
Btipalion.  A  "mucous  enteritis"  sometimes  occurs.  At  times  a 
temporary  albuminuria  or  a  transient  glycosuria  may  be  found. 

Diagnosis. — The  disease  must  be  distinguished  from  hypochon- 
driasis, melancholia,  the  initial  stage  of  general  paresis,  hysteria 
(major  and  minor),  simulation,  and  the  effects  of  some  other  consti- 
tutional disease.  The  border  line  between  neurasthenia  and  most  of 
these  conditions  is  not  very  distinct  in  the  initial  stages. 

The  following  are  some  of  the  different  forms  of  neurasthenia : 
Hystero-neurasthenia,  traumatic  neurastbenia,  primary  neurasthenia, 
acquired  neurasthenia  and  lithajmia,  climacteric  neurasthenia,  spinal 
irritation,  neurasthenia  with  fixed  ideas  or  the  anxiety  neurosis,  neu- 
rasthenia gravis,  itud  angiopathic  neurasthenia. 

Prognosis. — The  disease  is  usually  chronic,  and  runs  a  course  of 
from  1  to  8  or  9  years.     Recovery  is  frequent,  so  also  are  relapses. 

VL  Tratunatic  Neuroses. — CWk^m.— Trauma  may  be  the  ex- 
citing  cause  in  tbc  following  conditions:  (1)  The  nervous  condition 
following  railway  and  other  injuries,  especially  when  associated  with 
fright.  (2)  Neurasthenia. — "Traumatic  neurasthenia"  or  "  u euro- 
sis,"  or  "  railway  spine,"  does  not  differ  from  neurasthenia  due  to 
other  causes  except  that  coincident  surgical  troubles  may  be  present. 
It  ia  described  under  neurasthenia.  (3)  Hysteria. — "  Traumacic 
hysteria"  does  not  differ  froiii  hysteria  duo  to  other  causes  except  by 
the  presence  of  surgical  troubles,  and  in  its  sudden  appearance.  It 
usually  takes  the  form  of  hysteria  major.  (4)  Trauma  may  also 
produce  minute  multiple  iiemorrhages  throughout  the  nervous  cen- 
tres. The  resulting  organic  symptoms  are  added  to  the  hysterical 
and  neurasthenic  syniptoma  usually  present. 

Sifmpfom». — These  are  headache  and  vertigo,  with  lessened  power 
of  application,  depression,  irritability,  and  hypoclioiulriasis.  The 
sight  is  disturbed,  and  there  may  be  a  contracted  field  of  vision  and 
sometimes  optic  atrophy.  Tremor,  inco-ordination,  numbness,  prick- 
ling, and  anesthesia,  not  limited  to  one  half  of  the  body,  may  be 
present.  The  refle.xes  are  apt  to  be  exaggerated.  The  muscular  move- 
ments are  slow  and  weak.  Control  of  the  bladder  may  be  impaired, 
and  there  may  be  some  stiffness  and  pain  in  the  back.  Tlie  i^ondi- 
tion  may  resemble  that  of  multiple  sclerosis,  Traumati^!m  may  be 
the  exciting  cause  of  tabes,  insanity,  and  inebriety  in  those  predis- 
posed to  these  dieeaaea,  or  of  a  cerebral  tumour.    The  shock  ami  the 
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mental  impression  are  more  powerful  factors  in  the  production  of 
functional  neuroses  than  the  phyaical  injury. 

£fi(igno.t{n. — Malingering  must  be  guarded  against.  The  essentials 
are  tiie  history  of  trauma  and  the  points  already  given  under  the 
headings  of  neurasthenia  and  hysteria. 

B.     MOTOR    NEUROSES 

I.  CllOrea  {Si.  Vitus^s  Dance,  S{fdenkam''s  Chorea). — Causes. — Oc- 
curs most  frequently  between  the  ages  of  5  and  15,  but  may  appear 
after  20  or  even  in  old  age.  Girls  are  affected  more  often  than  boys. 
It  occurs  with  the  greatest  frequency  in  the  spring,  next  in  the 
autumn,  winter,  and  summer.  There  is  some  slight  heredity.  The 
exciting  causes  are  mental  worry,  rheumatism,  fright,  and  injury 
(seldom).  Endocarditis  frequently  develops.  Other  causes  are  preg- 
nancy; infectious  fevers;  reflex  irritation  from  nasal  disease,  or 
aexual  disorders;  overstudy;  and  intestinal  irritation  from  worms. 
Ansemia  and  malnutrition  are  frequent  predisposing  causes,  and  ma- 
laria may  bo  a  factor.  There  is  a  widespread  belief  in  its  being  a 
bacterial  disease,  but  a  definite  organism  is  not  yet  known. 

Si/mpfoms. — The  onset  is  usually  slow,  lasting  1  or  2  weeks,  but 
may  be  sudden.  There  are, at  first,  irregular  twitchiuga  of  the  hand 
of  one  side,  and  the  patient  may  drop  his  knife  or  fork.  Winking, 
grimacing,  and  twitching  of  the  facial  muscles  become  manifest 
After  a  time  the  child's  foot  and  leg  are  involved  and  he  may  stum- 
ble in  walking.  In  a  week  or  so  the  other  side  of  the  body  is  also 
affected,  usually  not  to  the  same  extent.  The  disease  readies  its 
height  in  from  li  to  4  weeks.  At  this  time  the  movements  are  nearly 
continuous,  the  child  can  hardly  use  his  hands,  and  walking  is  dif- 
ficult. The  speech  is  indistinct,  confused,  and  difficult,  and  the 
muscles  of  respiration  may  bo  affected.  Usually  the  movements 
continue  whether  the  muscles  are  at  rest  or  acting.  In  some  cases 
they  are  present  only  when  the  limbs  are  at  rest,  in  others  chiefly 
when  volitional  acts  are  attempted.  During  sleep  the  twitching 
generally  stops.  In  severe  cases  there  may  be  attacks  of  mental  ex- 
citement or  delirium.  The  most  common  mental  impairment  is  irri- 
tability of  temper  and  some  dulnesa  of  intellect. 

The  general  physical  condition  is  impaired,  there  are  anorexia, 
constipation,  loss  of  flesh,  and  anaemia.  Excitement  or  c.xcr*^ion 
increases  the  movements.  The  reflexes  are  diminished  and  the  knee- 
jerk  may  be  absent.  There  is  no  real  paralysis,  although  the  muscles 
are  weak.     Their  electrical  irritability  is  somewhat  increased. 

In  vinnincal  chorea  there  is  delirium  with  delusions  and  hallucina- 
tions.    The  mania  after  a  week  or  so  is  succeeded  by  a  condition  of 
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apathy  and  dulness.  This  form  usually  occurs  in  adult  females  and 
is  serious.  In  paralytic  chorea  (usually  in  children)  one  arm  sud- 
denly becomes  weak  and  powerless,  perhaps  with  slight  twitchings. 
In  chorea  of  adult  life  and  in  senile  chorea  men  are  more  often 
affected  than  women,  and  it  is  apt  to  become  chronic. 

The  duration  of  chorea  may  be  from  6  weeks  to  6  months,  bat 
usually  it  lasts  from  10  to  12  weeks.  The  disease  may  continue  for 
years,  each  improvement  being  followed  by  a  relapse.  Relapses  ocoor 
in  nearly  one  half  of  the  cases. 

Diagnosis. — The  peculiar  twitching  movements  are  characteristic 
The  disease  must  be  distinguished  from  hysterical  spasms,  which 
include  myoclonus,  saltatory  chorea,  convulsive  tic,  and  chorea  major. 

Prognosis. — Nearly  all  cases  recover.  In  very  few  instances  the 
disease  in  adults  has  a  fatal  termination. 

II.  Huntington's  (Hereditary)  Chorea.— Ca««(s«. — Occutb 
with  about  equal  frequency  in  males  and  females,  and  usually  between 
the  ages  of  30  and  50  years.    The  disease  is  always  directly  hereditary. 

Symptoms. — Twitchings  in  the  face  are  first  noticed,  then  in  the 
arms  and  legs.  There  is  progressive  mental  impairment,  a  tendency 
to  melancholy,  and  finally  dementia.  The  disease  is  chronic,  usually 
lasting  from  10  to  20  years,  and  the  prognosis  is  bad. 

III.  Habit  Spasm  (or  Tics).— A  condition  characterized  by 
the  occurrence  of  co-ordinate  movements.  In  different  cases  this 
movement  may  be  a  gesture,  or  a  shrug  of  the  shoulders,  or  a  winking 
of  the  eyes,  or  a  sniff,  or  some  peculiar  grimace.  These  movements 
are  often  seen  in  children,  and  may  be  the  remains  of  an  attack  of 
true  chorea,  or  may  be  a  chronic  convulsive  tic  from  the  beginning. 

IV.  Saltatory  Spasm..— Occurs  in  both  sexes  and  at  all  ages. 
The  patients  are  hysterical  or  neurasthenic.  The  exciting  cause  is 
the  weight  of  the  body  upon  the  feet.  Violent  contractions  of  the 
calf  and  hip  muscles  occur  the  instant  the  feet  touch  the  floor,  but 
all  the  muscles  may  be  involved.  Tlic  peculiar  muscular  contrac- 
tions cause  the  patient  to  jump,  and  may  be  so  violent  as  to  throw 
him  to  the  ground.     Tlie  disorder  is  probably  an  hysterical  spasm. 

V.  Facial  Spasm  {Mimic  Tic). — Intermittent,  involuntary 
twitchings  of  the  facial  muscles.  Always  chronic  and  usually  uni- 
lateral. Occurs  in  middle  and  later  life,  more  often  in  women.  Pre- 
disposing cause  is  a  neuropathic  constitution.  Exciting  causes  are 
injury,  shock,  anxiety,  and  exposure.  Occasionally  reflex,  from  irri- 
tation of  the  cervico-brachial  nerves  or  some  branch  of  the  trigem- 
inus. Some  organic  disease  may  cause  a  symptomatic  tic,  e.  g.,  post- 
hemiplegic. Symptoms. — Onset  slow.  The  orbicularis  muscle  and 
zygomatici  are  the  first  affected.    The  spasm  is  clonic,  the  muscles 
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of  the  face  being  affocted  by  a  series  of  quick  twitcbes,  witb  intervals 
of  rest.  Occasionally  the  spasm  is  tonic  and  lasts  for  several  seconds. 
There  is  no  pain,  paralysis,  or  atrophy,  and  qu  trophic  or  secretory 
Bymptoms.  The  spasm  nay  become  bilateral  after  a  time.  Diagnosis. 
— It  is  distinguished  from  organic  spasm  by  the  fact  that  in  the  latter 
there  are  always  other  symptoms,  and  it  is  uanally  unilateral,  while 
babit  chorea  is  bilateral.  There  is  generally  unconsciousness  in  spasm 
from  cortical  disease.  The  spasm  is  tonic  when  it  follows  hemiplegia, 
and  in  hysterical  facial  spasm.  Prognous. — Generally  incurable. 
The  outcome  is  better  if  the  disease  ia  due  to  a  reflex  cause. 

VI.  Torticollis  {Wryneck), — A  clonic  or  tonic  epasm  of  the 
muscles  supplied  by  the  spinal  accessory,  sometimes  of  other  muscles 
of  the  neck.  (1)  Congenital  Wryneck. — Caused  by  injury  to  the 
sterno-cleido-mastoid  during  delivery,  or  due  to  intra-uterine  atrophy. 
It  most  often  followa  foot  or  breech  presentations.  There  is  no 
spasm,  but  the  neck  is  drawn  to  one  side  because  of  tlie  shortness  of 
the  muscle.  (2)  Symptomatic  Wryneck. — Appears  ufsually  as  a  symp- 
tom of  rheumatic  myositis,  sometimes  of  tumours,  adenitis,  abseeBses, 
or  local  syphilis.  Occurs  principally  in  children.  Tenderness  and 
pain  are  always  present.  (3)  Spurious  Wryneck, — An  apparent  or 
real  spasm  of  the  muscles  of  the  neck.  Usual  cause  is  caries  of  the 
spine.  (4)  Spasmodic  Wryneck. — This  condition  is  purely  nervous. 
There  is  spasm  of  the  muscles  supplied  by  t!ie  spinal  accessory;  some- 
times of  those  innervated  by  the  upper  cervical  nerves. 

Causes. — It  occurs  in  women  more  often  than  in  men,  and  is  a 
disease  of  early  and  middle  adult  life.  Heredity  and  a  neuropathic 
constitution  are  predisposing  factors. 

Symplonis. — There  are  primarily  slight  feelings  of  discomfort  or 
pain  in  the  neck,  soon  followed  by  spasm,  which  is  at  first  clonic  and 
intermittent.  The  stcruomastoid  and  the  upper  fibres  of  the  trape- 
zius are  oftenest  affected.  The  head  is  inclined  toward  the  affected 
side,  the  chin  raised,  and  the  head  rotated  to  the  opposite  side. 
The  superior  obliquiis  and  eomplexus  are  more  rarely  involved.  The 
muscles  of  the  opposite  side  may  be  affected,  most  commonly  the 
splenius.  The  disease  may  start  in  one  muscle  and  gradually  involve 
others.  The  spasm  usually  becomes  more  and  more  constant,  until 
finally  it  may  be  tonic.  The  pain  gradually  disappears.  The  unused 
muscles  undergo  atrophy,  while  the  affected  muscles  hypertrophy. 
Facial  asymmetry  may  or  may  not  occur. 

Prognoaig. — -Xot  fatal,  rarely  cured,  but  sometimes  mucb  im- 
proved.    Usually  reaches  a  certain  stage  and  remains  chronic. 

VII.  Spasmus  Nutans  {Nodding  Spasm). —  A  disorder  charac- 
terized by  rhythmical  nodding  or  oscillatory  movements  of  the  head. 
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Causeg. — Occara  chiefly  in  poorly  nonriahed  and  ansmic  children. 
It  may  be  due  to  digestive  disorder?,  gross  disease  of  the  brain,  basiJ&r 
meningitis,  or  dentition.     Is  sometimes  a  habit  chorea. 

Symptcrmg. — Onset  nsaally  sudden.  The  attacks,  sometimes  rather 
violent,  last  for  a  few  minutes,  perhaps  hoars,  or  are  constant,  ex- 
cept during  sleep.  The  moremenis  of  the  head  may  be  from  30  to 
60  a  minute,  or  more  or  less.  The  eyes  and  facial  moscles  may  be 
affected,  An  epileptic  attack  may  follow  a  paroxysm.  The  diag- 
no»i«  is  easy,  and  tlie  prognosi)'  depends  upon  the  cause.  ^M 

VIII.  Spasmodic  Tic  with  Coprolalia  {Gilles  de  la  Tour-^^ 
ette's  Disease). — Occurs  in  neurotic  chihlren,  chiefly  boys  6  to  16 
years  of  age,  with  a  neuropathic  family  history. 

Symptoms. — There  arc  attacks  of  irregular,  perhaps  violent,  move- 
ments, involving  at  first  the  upper  extremities,  head,  and  face,  later 
the  whole  body.  The  spasms  can  be  sometimes  controlled  by  the 
will,  but  are  usually  more  severe  afterward.  They  stop  during  sleep. 
After  a  while  the  patient  makes  inarticulate  cries  during  the  attacks, 
or  he  repeats  words  that  he  hears,  or  utters  obscene  or  profane  words 
or  expressions.  These  utterances  are  made  suddenly  and  automatic- 
ally, accompiinied  by  grimaces  and  contortions  of  the  facial  muscles. 
The  disease  is  chronic  and  may  last  for  years. 

IX.  Paralysis  A^tans  (Parkinson  ><  Disease,  Shaking  Palsy). 
— Causes. —Occara  between  the  ages  of  40  and  70,  most  frequent! 
between  50  and  60.     Less  commonly  it  may  occur  in  early  life  af 
puberty.      Affects   males   more  often  than  females.      Prediaposin 
causes  are  anxiety,  prolonged  overwork,  and,  rarely,  hereditary  in- 
fluences.    Syphilis,  alcohol,  and  sexual  excesses  do  not  seem  to  enter 
into  the  etiology.     The  exciting  causes  are  fright,  acnie  mental 
suffering,  exposure  to  cold  and  wet,  injury,  imd,  more  rarely,  sudden 
severe  muscular  strain,  acute  rheumatism,  and  fevers. 

Sympfoms.—Thvrff  are  at  first  aching  pains  in  the  arm,  usoally 
the  left,  and  a  tremor  in  the  fingers  of  the  same  han<l.  The  tremor 
gradually  extends  to  the  foot  of  the  same  side,  then  to  the  hand  and 
foot  of  the  other  side.  The  face,  tongue,  and  neck  may  be  affected, 
but  more  rarely  and  only  to  a  slight  extent.  There  now  develops  u 
stiffness  of  the  whole  body,  witli  contractures  and  shortening  of  all 
flexor  muscles.  The  attitude  of  the  patient  is  characteristic.  The 
head  and  body  are  bent  forward,  the  trunk  is  flexed  on  the  thighs, 
the  forearms  on  the  arms,  the  fingers  are  straight,  but  are  flexed  as  a 
whole  on  the  metacarpus,  and  the  knees  are  tilightly  flexed  on  the 
legs.  Ue  walks  slowly  with  short  and  shuffling  steps.  It  is  difficult 
for  him  to  rise  from  a  chair,  to  start  to  walk,  to  stop,  or  to  turn  cor- 
ners.    There  is  often  a  feeling  of  propulsion  or  retropulsion,  more 


rarely  of  latoropulsion.  The  voice  is  characteristifally  high-pitched, 
weak,  and  monotonous,  with  difficulty  in  beginning  a  sentence,  but 
when  started  the  patient  talks  rapidly. 

There  may  be  sensations  of  heat,  rold,  fatigue,  nervousness,  and 
restlessness.  There  are  oftt-n  aching  pains,  usually  in  the  forearma 
or  legs,  more  rarely  neuralgic  pains.  Muscular  weakness  is  marked, 
coming  on  early  and  slowly  increasing.  There  are  no  paralyses.  The 
deep  reilexea  ma/  be  exaggerated  and  tiiere  may  be  a  clonus,  but 
usually  they  are  normal,  Often  there  is  proftise  perapiration,  and, 
as  a  rule,  the  face  is  red  and  tiushed.  The  tremor  increases  in  ex- 
tent and  the  rigidity  becomes  more  marked,  until  finally  the  patient 
becomes  bedridden. 

The  tremor  of  paralysis  agitans  ia  peculiar  in  that  it  continueg 
when  the  hand  or  limb  is  at  rest,  but  ceases  upon  voluntary  move- 
ments. In  the  hand,  the  tremor  moves  the  fingers  and  thumb  as 
a  whole  and  they  vibrate  against  each  other  (the  "bread-crumbling" 
movement).  Tremor  of  the  head  and  face  muscles  occurs,  but  the 
trembling  of  the  head  usually  seen  is  communicated  from  the  body. 
The  lips  and  neck  muscles  are  sometimes  the  seat  of  tremor. 

The  rigididj  begins  early  and  increases  until  the  patient  is  help- 
less. The  flexors  are  chiefly  affected.  The  muscular  movements  are 
slow.  The  muscles  of  the  face  are  stiffened,  and  tliere  is  a  peculiar 
expressionless,  maskliko  appearance.  The  patient  is  usually  emo- 
tional. There  may  be  polyuria.  The  disease  may  affect  one  limb, 
or  those  of  one  side  only,  or  rigidity  may  be  the  sole  symptom. 

Diagnosis. — The  cardinul  points  are  :  the  tremor,  ceasing  on  vol- 
untary movements,  the  rigidity  of  the  back,  neck,  and  limbs,  the 
masklike  face,  monotonous  voice,  and  the  characteristic  position  of 
the  haruls.  The  disease  must  be  distinguished  from  multiple  sclero- 
sis, senile  tremor,  posthemiplegic  tremor,  and  wryneck  affecting  the 
extensors  bilaterally.  In  multiple  sclerosis  the  tremor  is  jerky  and 
"  intentional '' ;  there  are  scanning  speech,  nystagmus  and  other  eye 
troubles,  and  often  apoplectiform  attacks  and  paralyses.  In  senile 
tremor  the  head  is  affected  first  and  most,  and  the  patients  are  older. 
In  posthemiplegic  tremor  there  is  a  history  of  hemiplegia,  and  the 
increased  reflexes,  paralysis,  and  tremor  are  unilateral.  The  neck 
muscles  and  frontalis  only  are  involved  in  retrocollis. 

Prognusis. — Good  as  regards  life.     The  disease  can  not  be  cured. 

X.  Occupation  Neuroses. — Themostcommon,  writer's  cramp, 
occurs  in  men  ofteuer  than  in  women,  most  frequently  between  the  ages 
of  25  and  40,  seldom  before  the  age  of  '20  or  after  50.  The  predispos- 
ing causes  are  a  neuropathic  constitution,  heredity,  alcoholism,  worry, 
and  other  weakening  influences.    The  chief  exciting  cause  is  excessive 
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writing,  especially  if  done  nnder  a  strain.  Other  causes  are  lead- 
poisoning,  exposure  to  wet  and  cold,  albuminuria,  and  local  injuries. 

Symptoms. — Onset  usually  slow.  At  first  there  is  a  alight  stiff- 
ness in  the  fingers,  or  occasional  jerky,  uncertain  movements  of  the 
pen  when  writing.  This  condition  may  last  for  months  or  years. 
The  patient  may  be  depressed  and  fearful  of  paralysis.  Finally, 
writing  becomes  impossible.  If  the  attempt  is  made  there  are  spas- 
modic contractions  of  the  fingers  and  even  of  the  arm.  Usually  all 
other  complex  movements  can  be  performed.  The  arm  aches  and 
occasionally  is  tender  to  pressure,  but  there  is  no  active  paralysis  and 
no  anassthesia.     Numbness  and  prickling  are  present. 

In  the  .yiasdr  form  of  the  disorder  there  are  muscular  cramps 
in  half  the  cases.  The  mu-scles  most  affected  are  those  of  the  thumb 
and  first  three  fingers,  the  flexors  in  writers,  the  extensors  in  teleg- 
raphers. The  forefinger,  thumb,  or  little  finger  alone  may  be  in- 
volved ;  frequently  also  the  supinators  and  pronators.  The  spasm 
is  usaally  tonic,  and  there  is  inco-ordination  for  writing  movements. 
The  neuraJfjic  form  is  the  same  as  the  spastic  form,  with  the 
addition  of  severe  pain  and  fatigue  when  writing.  Rarely  a  trem- 
bling movement  of  the  hand  and  arn»  develops  on  an  attempt  at 
writing  (an  "intention"  tremor), and  stops  when  the  attempt  ceases. 
In  the  /xtraltj/ic  form,  also  rare,  an  overpowering  sense  of  weakness 
and  fatigue  develops  in  the  fingers  and  hand  as  soon  as  the  patient 
begins  to  write.  The  pen  may  drop  from  the  fingers.  The  arm 
aches,  and  may  become  painful  if  the  attempt  is  continued. 

The  patient  may  be  emotional,  nervous,  and  at  times  mentally 
depressed.  There  may  be  vertigo,  insomnia,  sensations  of  numb- 
nesB,  prickling,  weight,  pressure,  and  constriction,  and  pains  and 
weariness,  perhaps  with  some  hyperaesthesia,  and  occasional  head- 
aches. When  the  nerves  are  involved  there  may  be  local  sweating, 
dryness  of  the  skin,  cracking  of  the  nails,  or  a  passive  congestion 
of  hand  and  arm.  In  severe  cases  the  condition  of  the  fingers  is 
suggestive  of  chilblains.  The  electrical  reactions  are  variable.  In 
the  early  stage  the  irritability  is  increased,  in  the  later  stages  it 
is  decreased,  to  both  forma  of  current. 

Diagnosis. — The  history  of  excessive  writing  and  the  sjrmptoms 
presented  make  the  diagnotiis  simple.  The  prognosis  is  not  favour- 
able, although  witli  prompt  treatment  recovery  may  result.  The 
disease  is  chronic  and  progressive.  If  the  left  hand  ia  used,  that, 
too,  is  apt  to  become  affected  (three  fourths  of  all  cases). 

Other  ocrujmfion  neitroses  of  similar  character  are  musician's 
cramp,  in  which  are  included  pianist's,  violinist's,  clarionet-  and  flute- 
player's  cramp ;  telegrapher's  cramp;  sewing  spasm,  affecting  tailors, 
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seamstresses,  and  shoemulters  ;  smith's  spasm,  affecting  those  making 
penknife  blades,  scissors,  and  the  like;  and  driver's  spasm,  milkers 
spasm,  and  ballet-daneer's  cramp. 

Occupation  neuroses  also  affect  billiard  jilaycrB,  liide  dressers, 
dentists,  painters,  weavers,  pedestrians,  artificial  flower  makers, 
stampers,  turners,  tjiie-writists,  etc. 

XI.  Tetany.  —  C'flMsc*.— This  disease,  characterized  by  bilateral 
tonic  Bpaams,  intermittent  or  continuous,  and  affecting  the  extremi- 
ties, is  of  various  origin.  The  largest  number  of  cases  are  fonnd  in 
connection  with  rickets,  or  debility  due  to  chronic  diarrhoea  or  lacta- 
tion, or  during  pregnancy;  also  as  a  result  of  acute  (especially 
typhoid)  fevers.  It  may  be  a  sequel  of  thyroidectomy ;  and  has 
occurred  acutely  in  Europe  as  ejiidemic  (or  rheumatic)  tetany.  Of 
late  much  attention  has  been  paid  (Moynihan,  Cunningham,  Jr.) 
to  gastric  tetany,  i.e.,  that  associated  with  pyloric  stenosis  (usually 
due  to  ulcer,  at  times  to  niitligiiant  disease)  with  stasis  and  hyper- 
chlorhydria. 

iSpnpfonis. — The  arms  are  folded,  the  elbows  and  wrists  flexed, 
the  thumb  bent  into  the  [>alm,  the  lingers  close  together  and  extended 
except  at  the  metacarpopliahingeul  joint.  In  the  lower  extremities 
the  toes  are  adducted  mid  the  feet  extended.  The  muscles  of  the 
face,  jaw,  neck,  and  abdomen  may  be  involved  in  the  severer  cases ; 
so  also  those  of  the  thorax,  causing  cyanosis  from  interference  with 
the  respiration. 

During  the  attack  the  paroxysms  may  be  produced  (Trousseau's 
sjTnptom)  by  pressure  on  the  affected  parts  in  the  direction  of 
their  principal  nerve  trunks  ;  or  ali-ng  the  blood-vessels  so  as  to 
hinder  the  circulation.  The  electrical  and  mechanical  excitability 
of  the  motor  nerves  is  greatly  increased.  A  light  blow  over  a  nerve 
will  cause  active  contraction  of  tlie  nnisdes  supplied  by  it  (Chov- 
Btek's  symptom).  Pressure  on  a  sensory  nerve  will  induce  parses- 
thesia  over  its  peripheral  origin.  In  acute  cases  the  pulse  may  bo 
rapid  and  fever  present.  Gastric  tetany  is  preccfled  by  prickling, 
numbness,  and  forniicatioii  in  the  extremities;  often  also,  in  the 
severe  cases,  by  intractable  vomiting.  The  tetanic  contractions  are 
usually  paroxysmal,  and  last  for  varying  periods.  The  attacks  con- 
tinue from  a  few  hours  in  the  slighter  cases  to  two  weeks  or  longer 
in  the  aggravated  forms,  particularly  gastric  tetany,  and  may  run  for 
many  years. 

Diagnti/tis. — In  tetanus  a  trauma  precedes,  and  the  contraction 
begins  in  the  jaw-muscles;  in  tettmy,  in  the  extremities,  and  the 
attitude  of  the  hands  is  quite  different.  Carpo-pedal  spasms  in 
rickety  children,  or  in  those  with  severe  gastro-intostinal  catarrh, 
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are  glight  and  transient,  and  should  nut  be  considered  as  tme 
tetany. 

Prognosis. — The  ordinary  forms  recover.  Severe  gastric  tetany  is 
a  very  fatal  disease,  oeiurring  mainly  in  cases  where  there  is  a  grave 
mecluiuical  obstruction  to  the  passage  of  food  fioni  stomach  to 
intestine.  Under  medical  treatment  the  mortality  reaches  88  per 
cent;  under  surgiciil  measures  (gastro-euterostomy)  it  is  but  375 
per  cent. 

XII.  Paramyoclomis  Multiplex.— A  large  group  of  border- 
land choreiform  affections.  In  general  defined  as  a  motor  neurosis 
choreic,  or  tic-like,  in  character,  usually  involving  large  muscular 
movements,  notably  of  the  trunk.  The  sharp,  lightning-like  con- 
tractions are  usually  symmetrical.  The  movements  are  not  purpose- 
ftil  in  the  truer  types  of  the  disease.  They  usually  disappear  during 
sletp  an<l  during  co-onJinated  actions,  but  are  rendered  more  ener- 
getic under  emotional  excitement.  Nothing  is  known  of  the  cause 
of  certain  types. 

iSifuipfiims. — At  least  two  types  stand  out  more  prominently  from 
the  mass  of  hysterica!  and  tic-like  relatives,  viz.,  Friedreich's  para- 
myocSonus  and  Unverricht's  progressive  paramyoclonus,  with  or 
without  epilepsy  as  a  complication.  In  the  Friedreich  type  the 
movements  involve  more  often  the  supinators,  tlie  biceps,  and  the 
quadriceps  femoris.  The  muscles  involved  are  not  systematized 
groups,  and  both  sides  of  the  body  are  usually  implicated,  but  the 
contractions  in  symmetrical  groups  may  not  he  synchronous.  There 
is  hypertonus,  hut  no  electrical  change.  The  contractions  are  rapid, 
usually  occur  in  periodic  attacks,  with  good  days,  or  hours,  and  then 
recur. 

In  Unverricht's  syndrome  there  is,  as  a  rule,  an  hereditary  element, 
although  Unverricht's  tirst  cases  did  not  show  this,  and  the  attacks 
are  usually  complicated  with  epileptic  symptoms.  In  his  patients 
the  muscular  movenicuts  partook  of  the  mmv  lightning-like  charac- 
ter, were  non-synchronous,  and  frequently  individual  muscle-bundles 
in  a  muscle  would  show  the  signs  of  non-volitional  irritation  of  some 
type.  Good  and  had  days  were  al.Ho  apparent;  the  entire  mus- 
culature miglit  be  afTerted,  even  the  diaphragm,  causing  grunting; 
and  on  severe  days  epileptic  attacks  would  supervene.  The  disease 
may  appear  as  early  aa  10  years  or  as  late  as  70  years. 

Diagnosis. — Undoubtedly  many  conditions  of  motor  anomalies 
may  be  grouped  under  these  heads,  in  which  it  is  difficult  to  exclude 
hysteria;  they  may  even  be  hysterical  ruanifestatious  themselves,  but 
it  hardly  seems  bo.  Chronic  chorea  and  chronic  hereditary  chorea 
are  difEerentiated    with    difficulty,   particularly   Unverricht's  type. 


The  lack  of  direr-t  lierctlity  und  iippeariincc  iu  childliood  are  import- 
ant poiuts  of  difference.  Myotoniu  or  TJiomsen's  disease  is  at  times 
ditlicult  to  exclude,  but  the  muscular  fatigue  of  this  hitter  is 
different. 

The  prognosu  is  bad. 

C.   TROPHONEUROSES 

I.  Raynaud's  Disease. — Rare,  and  occurs  usually  in  children 
and  young  adults,  and  in  women  more  often  than  men.  Predisposing 
causes  are  anaemia,  chlorosis,  and  neurasthenic  conditions.  The  chief 
causative  factors  are  the  acute  infectious  fevers,  menstrual  disturb- 
ances, malaria,  fright,  and  occupations  that  lead  to  exposure.  Syph- 
ilis and  diabetes  may  be  causes. 

Symptoms. — The  onset  is  sudden.  Two  or  three  fingers  of  both 
hands  are  usually  involved.  At  first,  or  iu  a  mild  form,  there  is  cold- 
ness, numbness,  and  waxy  pallor  of  the  fingers.  They  feel  as  if  dead, 
the  skin  appears  slirunken,  and  there  is  slight  anaesthesia.  This  condi- 
tion disappears,  but  returns  again,  and  may  become  almost  constant. 
All  the  fingers  may  be  affected,  more  rarely  the  toes,  tip  of  the  nose, 
d  the  ears.  This  mild  form  {di'jiti  mortui,  dead  fingers,  local 
ncope)  is  due  to  a  slight  exposure  to  cold. 

In  the  more  severe  form  the  fingers  are  blue  and  swollen.  There 
are  burning  sensations  and  much  pain,  without  ana?sthesia.  Gan- 
grene follows  this  "local  asphyxia."  In  the  gangrenous  stage  the 
tips  of  the  fingers  become  the  seat  of  small  blisters,  which  fill  with 
bloody  serum  and  then  dry  up.  Beneath  the  scab  thus  formed  a 
shallow  ulceration  begins,  which  soon  heals  and  leaves  a  scar. 

Occasionally  hsematuria  may  be  present.  The  condition  of  digiti 
morttii  may  last  a  few  days  or  weeks,  perhaps  months.  The  gan- 
grenous stage  u.^ually  continues  for  about  three  weeks. 

Diagnosis. — This  disease  must  be  distinguished  from  senile  gan- 
grene, frostbite,  ergot  poisoning,  alcoholic  neuritis,  endarteritis,  and 
obstruction  of  the  nutrient  vessels.  The  course  is  long  and  the  dis- 
ease is  liable  to  recur,  but  most  cases  recover. 

II.  Erythromelalgia  {lied  Neumfgia  of  the  Fiet^  Congestive 
Neuralgitt). —  f'aiiJ^ex. — Commonly  affects  men  in  middle  life.  The 
usual  causes  are  severe  pliysical  exertion  afoot  and  fevers.  It  occurs 
in  diabetes  and  in  the  gouty. 

Symptoms. — There  are  continuous  burning  pains  in  the  ball  or  the 
heel  of  the  foot,  and  all  of  the  plantar  nerve  distribution  on  the  sole 
of  the  foot  18  soon  involved.  The  pain  is  usually  worse  at  night. 
Walking  and  standing  arc  painful.  On  exertion  there  is  flushing  of 
the  feet,  and  in  bad  cases  the  parts  affected  present  a  continnoua 
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dusky,  mottled  redTiess,  with  some  swelling.  The  hands  may  be 
slightly  involved.  Blisters  and  ulcerations  may  result  from  slight 
injuries.  Lying  down  usually  relieves  the  congestion  and  also  the 
pain.     In  warm  weather  the  symptoms  are  aggravated. 

This  disease  must  be  distinguished  from  alcoholic  and  gouty 
par»3gthesia9,  reilcx  pains,  podulgiu,  and  local  disease  of  bone  and 
ligaments.     It  is  not  dangerous  to  life,  but  is  very  chronic. 

in.  Angio-neurotic  (EdBma.  {Circumscribed  (Edema). — Causts, 
— Occurs  most  frequently  between  the  ages  of  20  and  30,  but  is  met 
with  before  and  after  this  period.  Males  are  affected  oftener  than 
females.  The  predisposing  causes  are  exhausting  occupations,  occa- 
sionally hereditary  influences.  The  disease  appears  oftenest  in  win- 
ter. The  exciting  causes  are  fright,  anxiety,  grief,  sudden  exposure 
to  cold,  certain  kinds  of  food,  and  slight  traumatisms. 

Spnpimm. — The  onset  is  sudden.  A  circumscribed  swelling  ap- 
pears within  a  few  minutes,  or  an  hour  or  two,  upon  the  face  or  arms 
or  hands.  The  swelling  may  measure  from  ^  to  2  or  3  inches  across. 
It  may  be  pale  and  waxy,  or  rosy,  or  of  a  dark  reddish  colour.  There 
is  alight,  if  any,  pitting  on  pressure.  There  is  no  pain,  but  there 
may  be  sensations  of  itching,  burning,  scalding,  or  tension  and 
atiffneaa.  The  face  is  most  often  affected,  then  the  hands  and 
extremities,  the  body,  the  larynx  and  throat,  and  the  genitals,  in 
the  order  mentioned.  There  is  usually  only  one  swelling  at  a  time, 
but  there  may  he  severaL  This  a^dcma  lasts  from  an  hour  to  2  or  3 
days,  and  often  returns  at  intervals  varying  from  3  or  4  weeks  to 
several  months.  If  the  disease  affects  the  larynx  and  tliroat,  seri- 
ous dyspnuni  and  even  death  may  result.  The  patisnt  is  well  between 
the  attacks.     An  hereditary  form  has  been  described. 

Diagnosis. — The  essentinl  points  are  :  the  sudden  appearance  of 
the  circumscribed  oxlema,  the  absence  of  pain,  and  the  recurrence  of 
the  swelling  jit  interval's.  The  proipums  is  usually  good  as  regards 
life,  but  not  v<.'ry  satisfactory  with  reference  to  cure. 

IV.  ProgreBsive  Facial  Hemiatropiiy. — This  begins  usn- 
a!ly  between  tlie  ages  of  10  and  2f)  years,  mid  is  more  frequent  in 
females.     Occasional  causes  are  ijijuries  and  infectious  fevers. 

Onset  is  slow.  The  skin  loses  its  pigment,  and  the  hair  falls  out 
in  patches.  Occasioniilly  the  periosteum  and  bone  are  involved. 
The  disease  affects  the  anbcutanooiis  tissue  most,  the  muscles  least. 
There  is  atrophy  of  the  bony  parts,  the  lower  jaw  becoming  perhaps 
two  thirds  of  its  normal  size.  The  eye  sinks  in,  the  lid  becomes 
narrow,  and  the  pupil  is  dilated.  The  secretion  of  perspiration  may 
be  increased,  but  that  of  sebum  ceases.  Occasionally  there  may  be 
some  pain.     Anaesthesia  is  rare.     Slight  spasms  of  the  muscles  of 
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nmalication  niiiy  o«('ur.  The  tongue  may  also  be  affocted.  The  diag- 
n;>sis  is  easy  (Fitj.  40,  page  174).  The  disease  must  be  distinguished 
from  infantile  hemiplegia  with  atrophy,  atrophy  from  gross  nerve  le- 
sions, and  congenital  asymmetry.  The  disease  is  riipidly  progressive 
at  lirst  and  then  stationary.     It  is  not  curable,  but  does  not  affect  life. 

V.  Acromegaly  {Mitrie'ii  Diseane). — Occurs  equally  in  males 
and  females,  and  usually  begins  between  the  ages  of  18  and  26  years. 
Many  cases  are  associated  with  disease  of  i\\e pituitartf  bvdtj. 

S't/niptoms.— There  is  a  gradual  enlargement  of  the  head,  feet, 
and  hands,  accompanied  by  headaches,  malaise,  dulneas,  slight  rheu- 
matic pains,  general  weakness,  aua?mia,  polyuria,  and  dryness  of  the 
skin.  The  sexual  power  diminishes  in  men  and  menstruation  ceases 
in  women.  Tho  bones  and  the  soft  parts  are  both  hypertropliied,  the 
enlargement  being  in  width  rather  than  length.  The  hands  and 
feet,  and  the  tongue,  lips,  and  nose  are  enormously  hypertropliied. 
The  lower  jaw  is  often  more  involved  than  the  cranium.  The  ster- 
num is  hypertropliied  and  the  chest  bulging.  The  pelvis  may  be 
enlarged,  but  tlio  bones  of  the  thigh  and  leg  usually  escape.  The 
arms  and  the  shoulder  girdle,  except  the  clavicle,  are  not  usually 
much  affected.  The  face  (see  (e),  page  I7'i)  is  heavy  and  massive,  the 
hair  coarse  and  dry,  and  the  skin  frequently  pigmented.  There  is  a 
cervico-dorsal  kyi»hosis.  The  voice  is  altered  and  the  speech  is  slow, 
guttural,  and  embarrassed,  apparently  as  a  result  of  the  enlarged 
tongue.  The  vision  may  be  affected,  and  hemianopia  may  be  present, 
especially  if  the  tumour  of  the  pituitary  body  presses  on  the  optic 
tracts.  The  muscles,  at  first  hypertropliied,  afterward  atrophy. 
Paralyses  and  atifesthesias  do  not  occur. 

Diagnosis. — The  disease  must  be  distinguished  from  OBteitts  de- 
formans, congenital  enlargements,  and  the  so-called  giant  growth 
which  affects  only  single  members.  The  disease,  as  a  rule,  can  not 
be  cured,  but  it  may  become  stationary.  Its  course  is  chronic,  and  it 
persists  from  10  to  20  years. 


II.    DISEASES  OP  THE   PERIPHERAL   NERVOUS  SYSTEM 

A.    DISEASES    OF   THE    PERIPHERAL   SENSORY 
NEURONES 

I.  Tlie  Neuralgias, — (I)  Coccygodynla.— Neuralgia  affecting 
the  lower  posterior  branches  of  the  sacral  nerves.  It  occurs  most 
frequently  in  women,  and  is  due  mainly  to  labour,  injury,  and  expo- 
sure. Coccygeal  pain.s  occur  in  spinal  irritation  and  also  reflexly 
from  pelvic  disease.  The  disease  is  painful  and  interferes  with  walk- 
63 


1030 


DIAGNOSIS.   DIRECT  AND   DIFFERENTIAL 


ing  and  sitting.     There  is  tenderness  on  pressure  in  the  parts  and 
also  pttin  iit  stool. 

{II)  Tarsalgia  {Policeman  s  Diseast). — This  is  a  neuralgic  affec- 
tion, of  which  incipient  flat  foot  and  stretching  of  the  phintar  liga- 
ments is  the  most  coniinoii  cause.  It  occurs  in  people  who  have  gone 
Lurt'foot  for  sumu  tinio,  and  who  have  then  been  obliged  to  stand  or 
walk  a  great  deal,  as  in  the  army  or  among  the  police. 

(III)  Morton's  Neuralgia.— This  disease  affects  the  metatarso- 
phalangeal jttiut  of  the  3d  and  4th  toi-s.  It  occurs  generally  in 
women.  It  is  due  to  flattening  of  the  anterior  transverse  (metatarso- 
phalangeal) arch  of  the  foot,  and  is  analogous  to  flattening  of  the 
longitudinal  arch  (flat  foot).    It  is  cau-sed  by  trauma  and  tight  shoes. 

(IV)  Sciatica  {Nturalgia  of  the  Seiaiic  Nerve,  Sciatic  Neurititi). — 
Causes. — Men  are  more  often  affected  than  women.  The  disease 
occurs  most  frequently  between  the  ages  of  30  and  50,  and  in  the 
fall  and  winter.  The  predisposing  causes  are  occupations  that  lead 
to  esposuro  and  strain,  the  arthritic  and  gouty  diathesis,  and  a  neu- 
rotic constitution.  The  exciting  causes  are  pressure  from  liard  seats, 
constipation,  pelvic  diseases,  exposure,  and  muscular  strain  from 
heavy  work.  Injury  to  the  nerves,  inflammation,  the  pressure  of 
pelvic  tumours,  vertebral  and  spinal  disease,  may  cause  symptomatic 
sciatica.     It  may  occur  in  ]>hthisis  and  in  diabetes. 

Syuijffwnn. — Onset  usually  sudden,  with  pain  in  the  back  of  the 
thigh,  running  down  the  course  of  the  nerve.  It  may  extend  up 
into  the  lumbar  region,  but  is  most  marked  in  the  thigh.  'Motion 
increases  it,  and  consequently  the  pelvis  tilts  up  toward  the  sound 
side  and  the  trunk  leans  over  toward  the  affected  side  {scintic  acolio- 
sis).  The  pain  is  dull  and  almost  continuous,  with  paroxysms  in 
which  it  is  sharp,  lanciTiating,  burning,  and  of  great  severity.  There 
may  be  sensations  of  tingling,  numbness,  and  a  sense  of  weight  and 
coldness  in  the  affected  limb.  There  are  tender  points  at  the  sciatic 
notch,  the  middle  of  the  hip,  behind  the  knee,  in  the  middle  of  the 
calf,  behind  the  external  malleolus,  and  on  the  back  of  the  foot. 
Rarely  there  is  ansasthesia  along  the  course  of  the  nerve.  There 
may  be  weakness  and  muscular  atrophy  in  chronic  cases,  and  occa- 
sionally a  partial  De  R,  The  duration  of  the  disease  is  usually  about 
2  or  3  months,  although  it  may  la.st  for  a  year  or  more. 

i>;rty?<o.vi>.— Sciatica  must  be  differentiated  from  organic  disease 
of  the  Cauda  equina  or  cord,  hip-joint  disease,  muscular  pains  in  the 
hip  or  leg,  and  from  pains  caused  by  tumours.  If  the  leg  is  extended 
and  the  thigh  at  the  same  time  flexed  upon  the  abdomen,  a  sharp  pain 
occurs  at  the  sciatic  notch  which  is  diagnostic  of  sciatica.  Recovery 
occurs  in  the  majority  of  cases  within  6  months. 
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(V)  Plantar  Neuralgia. — Very  rarely  the  pain  of  sciatica  is  limited 
to  the  plantar  nerves.  In  this  condition  there  is  parsesthesia  and 
sometimes  anaesthesia. 

(VI)  Lumbo-abdomiEal  Neuralgia.— Afiects  the  upper  lumbar 
nerves.  Causes. — Occurs  usually  in  women  after  the  30th  year.  In 
addition  to  the  usual  cautiea  of  neuralgia,  straining,  pelvic  disease, 
and  constipation  arc  found  to  be  causative  factors.  Diseases  of  the 
hip  or  of  the  internal  genitals  cause  reflex  pain.  Myalgic  and  reflex 
pains  from  uterine  disorders  are  common.  True  essential  neuralgias 
are  infrequent. 

Si/mptoms. —The  chief  symptom  ie  pain  in  the  back  (frequently 
bilateral),  loins,  and  buttocks,  which  extends  down  to  the  hypogas- 
trium  or  genitals  on  one  side.  Occasionally  painful  points  may  be 
found.  Femoral  or  crurai  neuralgia  is  a  form  in  which  the  long 
lumbar  branches  are  affected.  Menilgia  is  a  condition  in  which 
numbness  and  pricking  is  felt  along  the  tliigh.  It  is  due  to  a  lesser 
irritation  of  the  long  lumbar  branches,  and  is  a  mild  form  of  femoral 
neuralgia.  The  pain  in  true  femoral  neuralgia  is  in  the  front  of  the 
knee  and  the  anterior  and  outer  parts  of  the  thigh.  There  is  no 
pain  below  the  knee. 

Diagnosiit.—'Vhe:  cardinal  points  are :  the  unilateral  pain,  with  its 
distribution  and  paroxsymal  character,  the  presence  of  tender  points, 
the  absence  of  organic  disease,  and  of  marked  discomfort  on  motion 
or  pressure.  Lumbago  has  a  sudden  onset,  a  history  of  exposure, 
and  is  limited  to  a  single  group  of  muscles  which  are  painful  on  deep 
pressure.  In  lumbar  sprain  there  ia  a  history  of  injury,  a  sudden 
onset,  and  marked  local  tenderness. 

(VII)  Mammary  Neuralgia  {Mastodtjnia). — True  mammary  neu- 
ralgia is  due  to  injury,  pendent  breasts,  ana3mia,  and  pressure  from 
badly  fitting  corsets.  It  also  occurs  in  hysterical  women  and  sexu- 
ally precocious  girls,  and  in  pregnancy  and  during  lactation.  It  is 
also  caused  by  local  tumours.  Local  disease  of  the  breast  causes 
many  mammary  pains.  This  form  of  neuralgia  is  unilateral  and  very 
severe.     It  may  cause  mental  depression  from  fear  of  cancer. 

(VIII)  Herpes  Zoster  {Shhtgleft). — A  dermatitis  secondary  to  an 
acute  hemorrhagic  iiilliirnrtiutiDn  of  the  posterior  ganglia.  The  most 
frequent  causes  are  infections,  wounds,  riieumatic,  syphilitic,  and 
gouty  poisons,  emotional  iiilluenct*?,  and  the  niorplnne  liabit.  The 
ottsei  ia  gradual,  and  characterized  by  pain  and  a  lierpetic  eruption. 
The  lower  dorsal  uervca  are  often  uileeted,  and  the  eruption  follows 
the  course  of  the  nerve.  The  attack  is  usually  over  in  a  few  weeks, 
but  in  some  cases  the  pain  may  persist  for  long  periods. 

(IX)  Intercostal  Neuralgia  {Side  Fains). — This  aflectiou  is  com- 
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mon  and  occurs  more  frequently  in  women  than  in  mea,  usually  in 
tlie  winter,  and  between  the  ages  of  20  and  35.  The  chief  causative 
factors  are  neurasthenia,  hysteria,  aniemia,  childbearing,  pelvic  dis- 
ease, heart  disease,  dyspepsia,  lead-poisoning,  and  malaria.  Very 
rarely  exposure  and  muscuhir  strain  are  exciting  causes. 

Si/mpifivi,s. — The  onset  is  sudden.  The  pain  is  sharp  and  st»b- 
bing,  and  but  slightly  increased  by  respiratory  movements.  There 
may  be  tenderness  over  the  seat  of  the  pain,  over  the  exit  of  the  dor- 
sal or  the  anterior  branch  of  the  nerve.  The  left  side  is  affected 
more  often  than  the  right.  The  duration  of  the  disease  is  usually 
from  2  to  6  weeks,  but  it  may  last  months. 

Diagnosis. — This  neuralgia  must  be  distinguished  from  myalcic 
pains  by  the  character  of  the  latter,  the  history  of  rheumatism  and  of 
the  cause,  by  the  pain  on  deep  inspiration,  and  by  the  tenderness  on 
pressure.  The  important  points  in  diagnosticating  intercostal  neu- 
ralgia are  the  presence  of  rheuniati«  and  reflex  causes,  the  cljaracter 
of  the  pain,  the  presence  of  tender  points,  and  the  exclusion  of  pleu- 
risy. Tlie  prognosis  is  good.  The  diseusa  occasionally  becomes 
chronic,  especiaUy  wlieii  dut'  to  a  degenerative  neuritis. 

(X)  Gervico-brachial  Neuralgia. — Not  frequent,  and  occurs  in  early 
adult  and  middle  life,  mainly  in  women.  Caused  by  rheumatism, 
gout,  and  overuse  of  the  arm  in  ana?niic  and  nruriistbenic  patients. 
It  occurs  as  a  symptom  of  tabes  and  other  cord  diseases,  and  also 
rcflexly  from  uterine  disease  and  carie-s  of  the  teeth. 

Si/mpfoms. — Onset  is  gradual,  with  aching  pain.';  along  the  course 
of  the  nerves  and  in  the  neck,  shoulder,  and  axilla.  One  arm  only  is 
aflfected.  The  pains  are  worse  at  night,  and  are  iucreiised  by  expo- 
sure and  use  of  the  arm.  There  may  be  painful  or  tender  points  ia 
the  axilla,  ov«t  the  deltoid,  at  the  lower  en<l  of  the  scapula,  over  the 
lower  part  of  the  radius,  over  the  ulna  near  tlie  wrist,  and  occasion- 
ally on  each  side  of  the  lower  cervical  vertebrae.  Paresthesias  and 
feelings  of  numbness  are  present.  Vasonintor  disturbances,  herpes, 
anaesthesia,  and  muscular  weakness  and  atrophy  may  appear. 

(XI)  Digital  Neuralgia. — A  single  finger  may  be  affected.  Neu- 
ritis or  a  local  injury  is  the  usual  cause.  Occasionally  the  pain  may 
be  reflex  from  some  distant  trouble  (e.g.,  uterine).  The  main  point 
is  to  find  the  cause  of  the  neuralgia,  and  to  exclude  organic  disease. 
The  prognosis  is  good  unless  the  neuralgia  is  complicated  with  a 
neuritis,  when  it  is  more  serious.  If  the  neuritis,  however,  is  not 
marked,  or  is  rheumatic  or  gouty,  or  ia  secondary  to  injury,  the  prog- 
nosis is  still  good. 

(XII)  Cervico-oceipital  Neuralgia  {Xerk  Pains).— Causes. — These 
pains  occur  in  migraine,  hysteria,  neurasthenia, and  spinal  irritation; 
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as  IX  true  neuralgia ;  as  a  result  of  eye  strain,  and  as  a  symptom  of 
brain  tiimoiir,  meningitis,  imtl  rlieuuiatic  iuflannnution  of  the  nerves 
and  muscles  of  the  neck.  True  cervico-occipital  neuralgia  occurs 
more  couimotily  in  ivomen  and  between  the  ages  of  W  and  35.  Pel- 
vic disease  often  causes  it  reJlexly. 

S!/tnp/'mif(. — In  the  typieal  form  the  pain  is  paroxysmal,  unilateral, 
and  sharp,  sometimes  intense,  and  there  are  tender  points  over  the 
nerves.  The  duration  of  tiie  disease  is  about  5  or  6  weeks,  but  it 
may  become  chronic  if  due  to  a  refle.x  cause.  When  due  to  hysteria 
or  spinal  irritatiun  the  disease  is  central  and  there  is  a  sharp  boring 
puiu  below  the  occiput.  Symptoms  of  cerebral  congestion  or  anaemia, 
and  vertigo  and  faintness,  may  be  present,  but  no  voniiliug,  Pain 
of  a  boring  character  points  almost  positively  to  spiual  iiTitatioa. 
The  pain  in  neurasthenia  is  more  like  a  tired  ache. 

(.\III)  Neuralgias  of  theTrigemiBas.— (1)  Sijmpimmtic  Form. — 
This  is  tlie  most  frequent,  and  includes  supraorbitul,  infniorbital,  or 
supramaxillary,  iuframaxillary  or  dental,  and  mixed  forms.  Supra- 
orbital neuralgia  is  the  eotnmonest  variety.  It  occurs  in  females 
oftener  than  in  males,  usually  in  the  first  half  of  life.  Tlie  left  side 
is  generally  affected.  The  causes  are  dental  disorders,  exposure, 
anajmia,  childbuariug,  disease  of  tlie  eyes  or  nose,  syphilis,  gout, 
rheumatism,  diabetes,  epilepsy,  uuilaria,  and  trauma. 

The  pains  are  veiy  sharp  and  severe,  with  exacerbations  and  re- 
missions. They  may  last  for  days  and  then  be  absent  for  a  long 
time,  but  they  come  back  unless  the  cause  is  removed.  There  may  be 
cedcma  of  the  eyelids  in  supniorbital  neuralgia.  There  are  tender 
points  along  the  course  of  the  nerve  involved.  The  pain  may  radiate 
from  some  point,  as  the  ear  or  occiput.  The  pupil  is  occasionally 
dilated,  and  there  may  be  u  reflex  facial  spasm. 

(*^)  Tic  fkittliitireuj-. — Thi.s  form  of  neuralgia  occurs  in  middle  or 
advanced  life,  and  is  very  severe.  Exposure,  overwork,  and  depress- 
ing influences  are  causative  factors.  Local  disease  of  the  teeth  or 
jaws  may  cause  it.  The  chief  symptoms  are  the  intense,  unilateral, 
darting  pains,  which  radiate  from  the  side  of  the  nose  or  the  upper  lip, 
through  the  tocth,  or  into  the  eyo,  or  even  the  brow  and  head.  The 
pains  come  in  paroxysms,  lasting  for  a  few  minutes,  during  which 
the  face  is  fluslied  and  the  eyes  and  nose  run.  There  is  an  expres- 
sion of  agony  on  the  face.  The  patient  i.'i  seldom  free  from  some 
pain,  and  a  breath  of  cold  air,  speaking,  eating,  or  putting  out  the 
tongue  may  bring  on  a  paroxysm.  These  pains  may  come  on  for  a 
certain  length  of  time  each  year.  There  are  often  spasmodic  move- 
ments of  the  face,  tongue,  or  jaws.  Occasionally  there  is  anaesthesia. 
This  disease  is  very  difficult  to  cure. 
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(3)  Trigeminal  Parcesthesia, — A  thrilling,  formication,  or  numb- 
ness along  the  course  of  the  nerve.  There  is  no  pain.  It  occura  in 
anaemic,  nervous,  and  hysterical  people. 

B.  DISEASES  OF  THE  PERIPHERAL  MOTOR  NEURONES 

I.  Multiple  Neuritis. — Onset  acute,  but  running  a  subacute 
or  chronic  course,  and  characterized  by  weakness  or  paralysis  of  all 
four  extremities,  accompanied  by  atrophy,  pain,  and  teuderness. 

(1)  The  Motor  Type. — This  is  the  commonest  form.  It  is  a  dis- 
ease of  early  adult  life,  and  occurs  in  women  more  often  than  in  men. 
Occasionally  it  occurs  in  children.  Predisposing  causes  are  exposure 
to  cold  and  wet,  excessive  teardrinking,  aujemia,  sexual  abuse,  and 
tuberculosis.  The  exciting  causes  include  nearly  all  the  infectious 
fevers  and  malaria,  arsenic,  alcohol  (most  common),  copper,  phos- 
phorus, lead,  rheumatism,  and  diabetes. 

There  may  be  numbness,  slight  pains  and  general  weakness,  espe- 
cially in  the  legs,  for  a  few  weeks  before  the  attack.  The  onset  ia 
usually  sudden,  with  pains  and  tenderness  in  the  legs  and  feet  and 
a  fever  for  a  day  or  two.  The  pains  and  weakness  increase  and  the 
muscles  and  nerves  become  very  tender.  The  arms  and  hands  are 
also  affected,  but  not  as  severely.  The  skin  becomes  reddened  or 
slightly  edematous.  The  muscles  of  the  legs  grow  weak,  and  in  a 
week  or  so  tliere  may  be  a  complete  paralysis  of  the  anterior  mugcles 
of  the  legs  and  a  corresponding  loss  of  power  in  the  extensors  of  the 
hands,  Imt  to  a  less  degree.  There  may  be  a  loss  of  co-ordination. 
The  pains  are  severe.  Nearly  all  the  nuieeles  of  the  legs  and  fore- 
arms become  more  or  less  involved,  and  atrophy  begins.  Rarely  the 
motor  cranial  nerves  are  affected.  Slight  nystagmus  is  common. 
The  condition  soon  develops  into  that  of  a  paraplegia  with  foot-  and 
wrist-drop.  The  knee-jerk  and  elbow-jerk  are  absent,  except  in  rare 
cases.  There  is  some  diminution  or  delay  in  temperature  and  pain 
Bensibility.  Tactile  anjesthesia  is  present,  often  associated  with 
hyperalgesia.  The  muscular  and  articular  senses  are  usually  im- 
paired. There  is  De  R.  in  the  muscles,  varying  in  degree  in  different 
muscles  and  nerves.  The  Bpliincters  are  rarely  involved,  the  bladder 
only  being  occasionally  affected  for  a  short  time.  In  alcoholic  cases 
there  may  be  mental  symptoms,  usually  consisting  of  a  low  muttering 
delirium.  An  acute  confusional  insanity  may  develop.  There  is  often 
marked  prostration.  In  diphtheritic  neuritis  some  of  the  throat  and 
eye  muscles  are  involved,  with  few  sensory  symptoms  and  less  involve- 
ment of  the  extremities.  In  the  less  affected  muscles  contracture 
and  shortening  may  occur.     Sensory  symptoms  consist  of  numbness, 
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hyperaesthesia,  severe  pains,  murked  tonderneas  and  burning  sensa- 
tions, and  tactile  aiiJHstheaia.    T]iey  occur  in  the  hands,  legs,  and  feet. 

(2)  Sensoy^  or  Pseudo-tabetic  Form. — Diabetes,  and  infectious  and 
metallic  poisons  are  the  causative  factors  in  this  form  more  often 
than  alcohol.  The  tourse  is  similar  to  that  of  the  motor  form, 
although  the  paralysis  is  usually  less  marked  and  the  sensory  symp- 
toms are  more  prominent.  The  muscular  and  articular  senses  are 
lost.  Inco-ordiuatiun  is  a  prominent  symptom,  hence  tlie  resemblance 
of  this  form  to  tabes  dorsalifi. 

(3)  Epidemic  ami  endemic  forms  are  due  to  acute  infection  and 
malaria  (sec  Beri-beri,  page  8li). 

(4)  The  acute  pernicious  form  comes  on  suddenly.  The  course  is 
rapid,  and  death  follows  in  a  few  weeks.  The  cardiac  and  respiratory 
nerves  are  involved.  The  cause  seems  to  be  some  septic  organism. 
Landry's,  or  acute  ascending,  paralysis  is  another  form  in  which 
acute  pernicious  multiple  neuritis  appears.  In  this  type  there  are 
no  electrical  changes  or  atrophy  and  few  sensory  symptoms. 

Differential  Diagnosis  of  Multiple  Neuritis.— The  cardinal  points 
arc:  alcoholic  history,  acute  onset,  gradual  paralysis  of  legs  and 
hands;  foot-drop  and  wristrdrop  ;  severe  pains  and  tenderness;  early 
loss  of  faradic  and  change  in  galvanic  excitability;  the  absence  of 
sphincter  involvement;  and  loss  of  the  knee-  and  elbow-jerks. 

It  is  distinguished  from  anterior  poliomyelitis  by  the  persistence  of 
pain  and  other  sensory  symptoms,  the  tenderness  of  the  nerve  trunks, 
the  early  loss  of  electrical  excitability,  the  history  of  the  case,  and  the 
ago  of  the  patient.  In  anterior  poliomyelitis  the  paralysis  is  not 
symmetrical,  and  the  loss  of  electrical  excitability  occurs  after  weeks 
or  months.  In  myelitis  the  bladder  is  affected,  while  in  multiple 
neuritis  it  is  seldom  disturbed.  The  onset  and  progress  of  myelitis 
are  more  rapid,  the  muscular  atrophy  less,  and  the  knee-jerks  are 
increased.  It  is  distinguished  from  tabes  by  its  more  rapid  onset, 
the  presence  of  paralysis,  atrophy,  and  De  R  ,  and  the  absence  of 
involvement  of  the  organic  centres  and  pupils.  In  spinal  hemorrhage 
there  is  usually  pain  in  the  back.  Neuralgia  is  unilateral,  while 
the  pains  of  multiple  neuritis  are  bilateral.  The  persistence  of 
tenderness  and  hyperaesthesia  would  also  indicate  multiple  neuritis. 

The  prognosis  of  multiple  neuritis  is  good  in  all  forms  except  those 
due  to  alcoliol  or  toxiBmia.  The  majority  of  cases  recover  almost 
entirely.  In  alcoholic  cases  deatli  is  frequent,  although  often  not 
due  to  the  neuritis,  but  to  alcoholism  or  to  phthisis. 

II.  Symmetrical  Spontaneous  Ulnar  NeurltiB, — Probably 
»  degenerative  neuritis  and  due  to  some  infection.  The  exciting 
cause   is   uuknowu.     A   neuropathic    tendency  is  the  predisposing 
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cause.  The  onset  is  gradual,  with  pain  aud  para?sthcsia  along  the 
ninar  nervo  of  one  side.  There  are  weakness  and  atrophy  of  the 
muscles  supplied  by  the  ulnar.  Anmsthesja  develops  altso.  The 
other  band  then  hei-nnies  affected.     The  disease  is  chronic. 

III.  Migrating  Neuritis.— This  is  a  rare  disease,  and  usually 
follovTS  an  operative  or  utlier  womid  of  a  nerve,  the  neuritis  extend- 
ing up  the  arm.  Puin,  paralyiiis,  aiuesthesia,  aud  atrophy  are  the 
chief  sYinptoms.     The  course  of  the  disease  is  chronic, 

IV.  Acute  Ascending  "P&ralyaiB.—iLanrfrt/'a  Pnrabj»i»). — A 
rapiil  paralysis,  involving  tirst  tlie  legs,  tlien  the  trunk,  arms,  respira- 
tory and  throat  muscles,  generally  ending  in  death.  It  usually  affects 
men  between  the  ages  of  20  and  40.  Tlie  causes  are  exposure,  syphilis, 
and  the  acute  infectious  fevers. 

Sytnptomn. — Slight  prodromal  symptoms  may  bo  present  for  a 
few  days,  consisting  of  general  ntalatse,  slight  fever,  numbness  in  the 
limbs,  and  pain  in  the  hack  or  leg.>*.  When  these  are  absent,  weak- 
ness in  the  legs  is  the  first  symptom.  The  pjiralysis  rapidly  extends 
and  soon  affect.s  the  arms.  Finally,  the  medulla  is  involved,  respira- 
tion becomes  difficult,  and  tlie  patient  may  be  unable  to  talk  or  swal- 
low. There  is  almost  no  pain  or  disturbance  of  sensation,  although 
there  miiy  be  slight  aniBsthcsia.  Atrophy,  Do  R.,  and  secretory  or 
vasomotor  distiirbimces  are  absent.  The  idadder  and  rectum  are 
rarely  affected,  and  sometimes  there  are  facial  and  eye  palsies.  The 
disease  may  begin  in  the  cervical  region  aud  descend. 

ftiaf/nosis. — The  cardinal  points  are :  the  acute  ascending  course  of 
the  j)ar«lysis,  the  (ibsi'iirr  of  fever,  anse-sthesia,  decubitus,  sphincter 
involvement,  anil,  especially,  De  11.  Acute  myelitis,  acute  multiple 
neuritis,  and  acute  poliomyelitis  are  the  diseases  from  which  it  roust 
be  dit^tingiiislied.  It  should  be  borne  in  mind  here  that  there  is 
good  reason  to  regard  Landry's  paralysis  as  an  extensive  anterior 
poliomyelitis.  Whether  the  central  or  peripheral  lesion  is  primary 
is  difficult  to  decide.  An  alcoholic  history  and  the  age  of  the  patient 
must  be  taken  into  account.  The  prot/iiosis  is  bad.  The  disease 
usually  runs  its  course  within  7  days  and  ends  in  death.  If  it  does 
not  extend  into  the  medulla,  and  the  patient  is  panilyzed  only  Wlow 
his  neck,  improvement  begins,  and  iu  1  or  2  years  a  partial  recovery 
of  muscular  power  may  take  place. 

v.  Paralysis  of  the  Spinal  Fart  of  the  Accessory.— 
Causes. — Caries  of  the  vertebne,  chronic  meningitis,  progressive  mu»- 
cuhir  atrophy,  injuries,  and  all  forms  of  spinal  disease  which  extend 
high  up  in  the  cervical  cord. 

Symptoms. — If  one  nerve  ia  paralyzed  there  is  inability  to  rotate 
the  head  perfectly,  but  it  can  still  be  held  straight.    There  is  atro- 
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ly  of  tlie  sterno-mastoid.  If  the  trapezius  is  involved  there  is  a 
depression  in  the  neck,  seeu  best  on  deep  inspinttion.  It  is  ditficnilt 
to  raise  the  arm.  When  both  nerves  are  paralyzed  there  is  marked 
difficulty  in  rotatiug  the  head  or  lifting  the  ehiu.  Paralysis  of  both 
sterno-niastoids  tends  to  eause  the  head  to  fall  backward  ;  of  the 
upper  parts  of  both  trapezii,  to  drop  forward.  The  paralysis  is  fol- 
lowed by  atrophy  and  De  R.  When  both  parts  of  the  spinal  acces- 
sory are  aSected  there  are  also  dysphonia,  dropping  of  the  palate, 
and  rapid  puirie.     The  charaeteristic  features  are  marked. 

VI.  Paralysis  of  Phrenic  Nerve. — Due  to  injury  or  disease 
of  the  eervical  cord,  peripheral  disease,  hysteria,  mediastinal  tumours, 
rheumatic  and  toxie  influences,  pleurisy,  and  peritonitis.  The  most 
common  causative  factors  are,  however,  tabes  dorsalis,  acute  ascend- 
ing paralysis,  spiual-cord  disease,  and  surgical  injuries.  In  bilateral 
paralysis  of  the  diapliragm  there  is  no  movement  of  the  abdomen  or 
the  epigastrium,  and  the  hypochondrium  is  drawn  iu  (pages  414,  4I5). 
Dyspnoea  and  rapid  breathing  follow  alight  exertion.  If  the  di- 
aphragm alone  is  affected  the  trouble  is  in  the  trunk  of  the  nerve. 

VII.  Combined  Paralysis  of  the  Brachial  Nerves, — Oc- 
curs ofteneat  in  men.  It  is  not  rare  in  infants  as  a  result  of  obstet- 
rical injuries.  Exciting  causes  are  injuries,  tumours,  dislocation  of 
the  shoulder,  neuritis,  and  crutch  and  other  conipressiotis.  There 
are  also  functional  palsies  from  hysteria  and  overwork. 

According  to  the  degree  of  compression  or  injury  to  the  nerve, 
there  are  pain,  tenderness,  paralysis,  atrophy,  electrical  changes  in 
the  muscles,  anaesthesia,  or  trophic,  vasomotor,  and  secretory  dis- 
turbances. If  the  nmsculo-eutaneous  is  chiefly  affected  the  patient 
can  not  fle.\  the  forearm.  If  the  musculo-spind  is  affected  the  pa- 
tient can  not  extend  the  arm.  If  the  circumflex  or  the  lower  cervical 
and  upper  dorsal  nerves  and  the  posterior  thoracic  are  involved  the 
patient  can  not  elevate  the  arm  outward. 

Diafjnosin. — Can  be  made  by  ascertaining  the  special  nerves  in- 
Tolved  and  the  nature  and  seat  of  the  lesion.  Distinguish  between 
(1)  a  tolal-ariH  palsy;  and  {%)  an  upper-arm  h/pe  (Erlf'g  palsij),  in 
which  the  deltoid,  the  biceps,  brachialis  anticus,  supinator  longus, 
and  sometimes  the  supinator  brevia  are  involved.  The  arm  hangs 
by  the  side  and  the  forearm  can  not  be  flexed.  Erb's  palsy  is  fre- 
quent in  infants  and  is  one  of  the  obstetrical  palsies.  There  is  also 
(3)  a  lower-arm  /f//»e,  in  which  the  triceps,  the  flexors  of  the  wrist,  the 
pronators,  the  flexors  and  extensors  of  the  fingers,  and  the  hand  mus- 
cles are  involved.  The  hand  is  useless  and  the  extension  of  the  fore- 
arm is  impossible.  Combined  nerve  palsy  due  to  a  primary  brachial 
neuritis  is  differentiated  from  progressive  muscular  atrophy  by  the 
C4 
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pain,  antesthcsia,  and  electrical  reactions.  The  prognosis  is  usuallj 
good.     Nearly  all  eases  rfcover. 

VIII.  Paralysis  of  Single  Brachial  Plexus  Nerves.— (1) 
Posterior  Thoracic. — Causes  are  aiultlen  strains  or  injuries  in  the 
neck.  Occurs  rareh',  usually  in  adult  males.  May  bo  involved  in 
progressive  rau.scnlar  atrojiliy.  The  nerve  supplies  the  serratus  mag- 
nua.  There  may  be  pain,  and  the  course  of  the  paralysis  is  often 
long.  There  is  difficulty  in  raising  the  arm  above  the  horizontal 
position,  and  the  movements  of  the  shoulder  are  impaired.  The 
posterior  edge  of  the  scapula  recedes  from  the  thorax  when  the  arm 
is  put  forward.  At  the  same  time  the  scapula  is  rotated,  its  lower 
angle  going  inward  and  upward  (Fig.  S'i,  page  ^iVi). 

(8)  Cirvumjiex. — Often  paralyzed.  It  supplies  the  deltoid,  teres 
minor,  third  head  of  the  triceps,  and  shoulder  joint.  It  is  cauHed  by 
injuries  or  falls,  dislocation,  and  rheumatic  infljunniutiou.  The 
symptoms  are  anaesthesia,  atrophy,  and  oceasiunally  pain.  The  arm 
can  not  be  rotated  outward  or  elevated. 

(3)  Supraj'ictipular. — Rare.  Tlie  teres  minor,  spinati  muscles,  and 
the  shoulder  joint  receive  this  muscle.  TIktc  is  au  inipairment  in 
elevation  of  the  shoulder  and  also  in  rotation. 

(4)  Musrulo-iipirul  (  Wri.sf-drop). — Frequently  paralyzed.  Pres- 
Bure  on  the  nerve  during  sleep,  fractures,  wounds,  crutch  pressure, 
tumours,  lead,  arsenic-  and  alcoliol-poisoning,  and  multiple  neuritis 
are  common  causes. 

Sifmptoms. — There  is  an  inability  to  extend  the  wrist  and  fingers, 
and  "wrist-drop-'  results.  The  first  finger  is  least  affected.  There 
may  be  atrophy  and  De  R.  Numbness  may  be  present,  and  also  some 
anaesthesia  over  the  radial  nerve  distribution  on  the  hand.  The 
course  of  the  disease  is  short  if  due  to  pres.surc,  but  longer  if  due  to 
lead-poisoning,  neuritis,  or  severe  injury  of  the  nerve.  When  lead- 
poisoning  is  the  cause  the  supinator  longus  is  usually  unaffected,  the 
paralysis  comes  on  more  slowly  and  atFects  both  arms,  and  there  is 
seldom  any  pain  or  ansesthesia.  In  paralysis  due  to  compression 
there  is  often  an  inTolvement  of  the  supinators  and  the  triceps. 

Dingnoi>i)t.  —  Fjisj.  Differentiate  between  lead  palsy,  neuritic 
palsy,  and  compression  palsy.  Find  out  the  cause  of  the  paralysis. 
Exclude  progressive  muscular  atrophy.     The  prof/tiunis  is  good. 

(5)  .i¥ef/to?i.— Rarely  affected  alone,  but  may  be  due  to  injuries  or 
neighbouring  lesions.  Abduction  and  flexion  of  the  thumb  and 
flexion  of  Ist  and  2d  fingers  are  impaired.  The  grip  is  weakened. 
There  may  be  atrophy  of  the  thenar  eminence.     There  is  ancestliesia. 

(6)  r^Wrtr.— Frequently  parulyzeil.  Early  involved  in  progi'essive 
muscular  atrophy,  but  rarely  affected  in  lead-poisoning.      Injuries 
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are  the  most  common  cause.     It  may  be  the  scat  of  a  primary  de- 
generative neuritis. 

Symptoms. — The  ring  and  little  fingers  are  especially  weak,  and 
the  hand  can  not  be  closed  tig:htly.  There  is  a  condition  of  "  main 
en  grijfe"  There  is  some  ansestliesia  over  the  distribution  of  the 
nerve.     Pain  and  tenderness  may  be  present. 

IX.  Paralyses  of  the  Lumbar  Nerves. — Paralyses  and  spas- 
modic troubles  of  these  nerves  are  usually  symptomatic — e.  g.,  of 
caries  of  the  spine,  psoas  abscess,  impacted  f.-eees,  pelvic-  tumours  or 
injuries,  hip  disease,  obturator  hernia,  or  pressure  of  the  ftetal 
head. 

If  the  2  upper  lumbar  nerves  are  affected  only  sensory  symptoms 
occur.  I£  the  next  'i  are  allcetcd  there  is  trouble  in  e.\tending  the 
leg  and  flexing  the  hip  on  the  trunk.  If  the  obturator  nerve  is  para- 
lyzed the  thigh  can  not  be  addiicted  or  the  leg  crossed,  and  outward 
rotation  of  the  thigh  is  weak.  If  the  uitttriur  crtirat  is  paralyzed 
the  anterior  thigh  muscles  are  weak  and  the  leg  can  not  be  extended. 
There  is  anaesthesia  or  pain  over  the  rrural  area.  If  the  f'Ofterior 
branches  of  the  lumbar  uerres  are  jiaralyzed  there  ia  weakness  or 
paralysis  of  the  erectors  of  the  spine.  This  occurs  in  progressive 
muscular  atrophy. 

X.  Peripheral  Leg  Palsies. — May  be  combined  or  single. 

(I)  Combiufil  Pdhiex. — Due  to  dislocation,  injury,  hip  disease, 
tumours,  and  neuritis.  There  may  be  an  hysterical  sacral  palsy. 
The  foot  can  not  be  moved  nor  the  leg  flexed.  The  thigh  can  not  be 
drawn  back  or  rotated  freely.  Pain,  anajsthesia,  atrophy,  and  vaso- 
motor and  secretory  disturbances  are  present.  The  diagnosis  de- 
pends on  the  history,  the  area  of  aniesthesia,  and  the  extent  of 
paralysis.  It  is  differentiated  from  sirinsl-cord  disease  by  the  uni- 
hitcra!  symptoms,  the  absence  of  sphincter  trouble,  and  the  atrophy 
and  sensory  disturbances. 

(II)  Single  Xerre  Snrral  FaL^ti/. — The  sciatic  is  oftenest  affected, 
especially  its  anterior  tibial  branch.     Syfujifom. — "  Foot-drop." 

XI.  Facial  Palsies.— The  most  common  variety  is  here  con- 
sidered (j*ec  itlfio  pages  ltS5  to  ISiO). 

Peripheral  Facial  Palsy  (fieU's  Palsy).— Caitsei.— Infection,  ex- 
posure, and  rluMimatism,  Occurs  between  the  ages  of  20  and  40, 
more  frequently  in  males.  A  neuropathic  constitution  predisposes- 
It  may  occur  in  tabes  and  multiple  neuritis,  or  follow  injuries  to  the 
petrous  bone  or  ear  disease. 

Symptoms.— SuMon  unset.  Is  usually  complete  in  a  few  hours. 
There  may  be  some  pain  about  the  ear.  For  a  description  of  pe- 
ripheral paralysis,  see  page  185.     If  the  paralysis  is  not  complete, 
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secondary  contractions  appear  after  two  months  or  more,  and  the 
moutli  may  be  drawn  to  the  affocted  side. 

The  (luujnosis  is  easy.     In  facial  palsy  from  a  cerebral  cause  the 
upper  branch  of  the  nerve  ia  not  much  iuTolved,  the  eye  can  be 
closed,  and  there  is  no  De  R.     In  nuclear  palsy  there  is  a  history  o: 
diphtheria,  lead  palsy,  or  bulhar  paralysis.     The  progno»U  is  good, 
although  recovery  is  seldom  complete 

XII.  The  Progressive  Muscular  Dystrophies. — The  fol 
lowing  varieties  are  recognised  (see  also  ¥'\g.  28G) : 

(I)  Pseudo  -  Hypertrophic  Muscular  Paralysis  {Pseudo -muscular 
Hypertrophy,  Atro- 
phia Muscnlornm 
Lipomaiosa). — Oc- 
curs usually  under 
the  age  of  10  years, 
perhaps  shortly  aft- 
er infancy,  more 
often  in  boys  than 
in  girla.  In  the 
majority  of  cafees 
heredity  is  an  im- 
portant factor.  A 
history  of  neuro- 
pathic or  psycho- 
pathic conditions 
in  the  patient's  an- 
cestry is  often  o)>- 
tained.  Syphilis, 
alcoholism,  neu- 
roses, or  consan- 
guinity do  not  play 
any  part  in  the 
causation.     The  exciting  cause  may  be  an  injury  or  an  acute  disease. 

J^ijmptoms. — There  is  first  noticed  a  "waddling  gait"  and  a  tend- 
ency to  stumble  and  fall,  due  to  weakness  of  the  legs.  After  a  short 
time  the  leg  muscles,  especinlly  those  of  the  calves  (Fig.  211, 
542),  eeem  hypertrojdiied.  The  extensors  of  the  knee  and  the 
gluteal  and  lumbar  muscles  may  become  involved.  The  hypertrophy 
may  be  marked  or  alight.  The  affected  muscles  have  a  peculiar  hard 
and  non-elastic  feeling.  Of  the  muscles  in  the  upper  part  of  the 
body  the  infraspinatus  is  most  often  hypertrophicd,  but  the  supra- 
spinatus  and  deltoid  may  be  somewhat  affected.  There  is  usually 
also  atrophy  of  the  lower  parts  of  the  pectoralis  major  and  of  the 
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fgtasgimus  dorsi,  Some  atrophy  is  often  present  in  the  muscles  of 
ih«  tipper  tirm,  but  those  of  the  face,  neck,  and  forearm  are  rarely 
affected.     There  may  be  liypertropliy  of  the  tongue. 

Together  with  the  pseudo-hypertrophy  there  is  an  atrophy  of  cer- 
tain groups  of  muscles.    After  a  time  the  pseudo-hypertrophy  disap- 

pears  and  the  atrophy  increases. 

In  the  lower  limba  the  atrophy 

affects  chiefly  first  the  flexors  of 

^^■^pM^^^^     J  the  hips,  then  the  extensors  of 

^|VI  y     '  the   knee  and    hip.       The  calf 

[^^^1  I  ^^^B^/\  muscles  become  atrophied,  then 

^J^K^^Ji^^^B^^k        ^^^^  anterior  tibial  groups.     The 
gait    becomes    more   waddling ; 
there  is  great  difficulty  in  going 
\  upstairs,  and  the  patient  can  not 

m  get  up  from  the  floor.     This  dis- 

I  ability  is  duo  to  the  weakness  of 

J^^  the  extensors  of  the  knees  and 

^^^^  hip  and  the  flexors  of  the  hip. 

\V^^^        For  tlie  same  reason  there  is  a 
\\  ^^       condition  of  lordosis,  which  dis- 
^^^  5f^^    appears   when  the  patient   sits. 
""^^^5!    There  may  be  also  some  lateral 
curvature  of   the  spine.      As  a 
result  of  the  weakness  and  con- 
tractures of  the  leg  muscles  a 
talipes    cquinus    appears    early. 
Later  the  forearms  may  become 
flexed  on  the  arms,  and  the  legs 
on  the  hips.     There  is  no  De  R. 
The  knee-jerks  and  elbow-jerks 
gradually  diminish  and  are  final- 
ly lost.     There  are  no  fibrillary 
twitehings,  pjiin,  or  sensory  dis- 
turbances.    There  is  no  mental 
impairment   or   involvement   of 
the  organic  spinal  centres.    The 
parts  afTeeted  feel  cold  and  have 
a  reddened  appearance. 
Diagnosis. — The  chief  diagnostic  points  are :  the  peculiar  gait, 
and  the  mode  of  rising  from  the  floor  (Fig.  287) ;   the  age  of  the 
patient;  the  progressive  character  of  the  impairment;  the  enlarge- 
ment of  the  calf  muscles;  the  combination  of  enlargement  of  the 


fiQ.SHT.— .Mo<lc<>f  rinitijf  fmin  floor  in  jwnnnlo- 
niiuculnr  liyiicrtrtiphj'.  Read  from  above 
downward. 
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infraspinatus  with  a  wasting  of  the  latissinius  dorsi  and  lower  par 
of   the  peftoruli.s.     In  ouiigenital  spastic   paraplegia   the  knee-jerk 
ie  exaggerated,  there  are  BpasmB  of  the  legs,  the  resulting  contrac 
tures  of  which  can  be  overcome,  and  the  patient  does  not  rise  from' 
the  floor  in  the  same  way  as  in  psoudo-hypertropFiic  paralysis. 

Prognosis. — The  disease  may  last  for  from  10  to  25  years  or  longer. 
Its  progress  at  first  is  slow,  but  the  prognosis  is  serious,  and  the 
patient  does  not  live  long  after  becoming  bedridden. 

(II)  Juvenile  Dystrophy  of  Erb  {Srapuhhhumeml  Form  of  Z)y»-j 
trophy). — This  form  of  dystrophy  begins  in  childhood  or  early  youth,! 
a  little  later  than  pseudo-hypertrophy.  The  muscles  of  the  shoulder] 
girdle  are  first  attacked,  then  those  of  the  arm.  The  legs  and  fore-l 
arms  are  not  involved  until  late  in  the  disease.  Tlie  muscles  affected 
are  parts  of  the  peetoralis  and  trapezii,  the  latissinius  dorsi,  the 
rhomboid,  upper-arm  muscles,  and  supinators.  The  supraspiuati; 
and  iufraspinati  are  not  usually  involved.  Fibrillary  twitchings  and! 
De  R.  arc  absent.     False  and  true  liypertropliy  may  occur. 

(III)  Facio-Scapulo-Humeral  Form  {Landotizy-Dejerine  Type,  In-' 
fantile  I'rtKjrefKife  MttsvHiitr  Alrophy  of  Dnchenne). — This  occurs 
usually  in  the  3d  or  4th  year  of  childhood.     It  may  develop  later. 
There  is  first  atrophy  of  the  facial  muscles,  causing  the  "  myopathic  i 
face."    The  oral  muscle  becomes  weak  and  the  lips  protrude  ("  tapir| 
mouth '').     There  may  be  atrophy  of  the  muscles  of  deglutition  and 
mastication,  and  alsu  of  those  of  the  eye.     The  shoulders  are  nextj 
attacked,  and  then  the  disease  progresses  as  in  other  dystrophies.  I 
The  age  of  onset,  the  hereditary  history,  and  the  location  of  the 
initial  atrophies  are  the  curdiiud  poiuts  in  diagnosing  this  form.    The 
prognosis  is  bad.     In  some  cases  the  disease  becomes  stationary. 

(IV)  ArthrititJ  Muscular  Atrophy.— The  most  eoinmon  cause  is 
rheumatic  arthritis.     The  muscles  oftenest  affected  are  those  of  the. 
shoulder  girdle.     The  extensors  are  always  first  and  most  affectedj 
■whichever  joint   is   attacked.     Atrophy  is  greater  in   the  muscletl 
above   the   joint  than   in   those   below  it.     The  atrophy  advancea' 
rapidly  at  first,  but  more  slowly  later,     The  whole  length  of  the 
affected  muscles  becomes  wasted.     There  are  nn  fibrillary  twitchings, 
no  De  R.,  no  pain,  tenderness,  or  anaesthesia.     The  irritability  of  the 
muscles  may  be  increased,  and  there  may  then  be  exaggerated  re-j 
flexes  and  perhaps  a  clonus.     The  jirognosis  is  good.     The  muscleaf 
recover  when  the  arthritis  becomes  well. 

(V)  Occupation  Muscular  Atrophies.  — Constant  overuse  of  certain 
muscles  is  the  cause  of  this  form  of  atrophy.     The  atrophy  occurs 
most  frequently  in   the  small  muscles  of  the  hand.     Usually  the] 
atrophy  disappears  when  the  mugcles  are  given  rest,  but  it  may  paaij 
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over  into  progressive  muscuhir  atrophy.     It  is  distinguished  from 
the  latter  by  tlie  absence  of  pain  and  vasomotor  symptoms. 

III.    DISEASES   OF  TIIK  SI'IXAL  CORD   AND   .MEDULLA 

The  nosological  grouping  of  the  diseases  of  the  spinal  cord  and 
Diedullii  JH  one  of  great  simplicity,  from  tlie  point  of  view  of  tlie 
anatomieul  arnnigfrnents  of  the  cells  and  filners.  Figures  194,  195, 
pages  520,  521,  also  Figs.  196,  197,  page  522,  show  these  topographic 
relations,  and  an  understanding  of  tho  anatomy  of  the  cord  and  the 
medulla  reuders  tlu-  interpretation  of  the  clinical  picture  seen  iu 
spinal  cord  and  me<liillary  affections  a  comparatively  simple  affair. 

It  is  essential  to  hear  in  mind,  however,  that  clear-cut  types  of 
disease  are  the  exception  rather  than  the  rule.  In  spinal  cord  dis- 
eases, as  in  affections  of  other  parts  of  the  body,  writers  are  accns- 
tomed  to  describe  lypual  forms.  These  are  in  reality  the  well 
developed  and  completely  rounded  out  clinical  groupings,  and  are 
rare  cases  rather  than  the  common  ones — tho  word  ii/pical  should 
read  well  ihnioped.  Thus  it  is  found  that  the  clinical  groups  which 
are  dealt  with  in  this  section  represent  the  well-rounded  classical 
types,  those  founded  on  the  amitonncul  configuration  of  the  structures 
affected.  In  practice  it  will  be  found  that  the  disease  processes  will 
be  fonnd  incompletely  developed  and  the  types  will  merge  one  into 
anotlier.  It  should  be  added,  however,  that  in  no  other  part  of  the 
body  may  it  be  said  that  disease  processes  are  so  clearly  diffcrenti- 
able  one  from  another  as  in  the  spinal  cord. 

Diseases  of  the  spinal  cord  and  the  medulla  may  thus  be  arranged 
under  eight  unatomieally  comprehensive  groups  as  follows; 

(1)  Anterior  horn  motor  nuclei  group. — Anterior  poliomyelitis 
type.     Syndrome  of  muscuhir  paralysi,^,  lost  reflexes,  atrophy. 

(2)  Anterior  horn  nuclei  and  lateral  column  group. — Amyotrophic 
lateral  sclerosis  type.  Syndrome  of  muscular  weakness,  sptisticity, 
atrophy. 

(3)  Diffuse  disease  spinal  cord. — Myelitis  typo.  Syndrome  of 
paralysis,  spasticity. 

(4)  Central  gray  substance  group. — Syringomyelia  type.  Syn- 
drome of  pareses,  atrophy,  dissociation. 

(5)  Postero-lateral  column  group.  ^  Combined  scleroses  type. 
Syndrome  of  ataxia,  spasticity. 

(6)  Antero-lateral  column  group. — Lateral  sclerosis  type.  Syn- 
drome of  paralysis,  spasticity,  increased  reflexes. 

(7)  Posterior  sensory  column  group. — Locomotor  ataxia  type. 
Syndrome  of  ataxia,  lost  reflexes,  sensory  changes. 

(8)  Secondiiry  degenerations  group. — Hemiplegic  tjrpe.    Multiple 
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Bclerosia.     Syndrome  of  paralysis,  spasticity,  nnilaterality. 
eases  of  Brain.) 

ANTERIOR    HORN   NUCLEI   CROUP 


(SeeDifl- 


I.  Acute  Anterior  Poliomyelitis. — This  is  a  disease  of  tie 

anterior  horns  of  the  spinal  cord  (Fig.  197)  with  sudden  paralysis 
of  one  or  more  limbs  followed  by  atrophy  of  muscles,  but  with  no 
sensory  disturbances.  It  occurs  at  all  ages,  but  the  arerage  age  at 
the  time  of  the  attack  is  2  years.  Occurs  more  often  in  raalc^  and 
in  the  hot  summer  months.  It  may  be  hereditary  and  also  epidemic. 
Infectious  fevers  (especially  measles),  falls,  injuries,  overexercise,  and 
chilling  of  the  body  when  heated  are  the  chief  causes. 

Symptoms. — The  onset  is  sudden,  with  slight  fever  (100°  to  102°) 
lasting  from  1  to  4  days,  sometimes  with  vomiting,  diarrhoBA,  delir- 
ium, and  convulsions.  Within  24  hours  in  acute  cases,  or  a  week  in 
tlie  subacute,  paralysis  appears,  most  commonly  a  paraplegia,  or  in  one 
leg,  or  a  diplegia,  or  simultaneous  monoplegias.  After  the  acute 
symptoms  subside  there  may  be  puin  in  the  back  and  limbs  for  a  few 
days.  Rarely  there  may  be  retention  of  urine.  In  infants  the  respir- 
atory, laryngeal,  and  ocular  muscles  are  not  involved.  The  paraly- 
sis increases  for  from  1  to  4  days,  remains  stationary  for  from  1  to  6 
weeks,  and  improves  for  from  6  to  12  months.  Within  3  or  3  weeks 
there  may  be  some  atrophy  in  the  affected  limbs.  The  paralysis 
gradually  disappears  from  the  limbs  least  affected,  but  leaves  one 
or  both  legs,  generally  one  (and  that  the  right)  permanently  para- 
lyzed. The  affected  limb  is  cold,  mottled,  and  reddish  purple  in 
colour ;  the  muscles  are  flaccid,  become  atrophied,  De  R.  is  present, 
reflexes  absent.  In  the  leg  the  anterior  tibial  group  of  muscles  are 
oftenest  affected  and  foot-drop  results.  Tlie  paralyzed  limb  docs  not 
grow  as  rapiilly  as  the  unaffected  limb,  but  remains  smaller  and 
shorter,  and  may  develop  contractures  and  various  deformities — e.g., 
in  the  leg,  talipes  equinus,  varus,  and  valgus,  and  contraction  of  the 
plantar  fascia.  Lateral  cnr\'ature  of  the  spine  and  a  deformed  knee 
may  ensue.  In  adults  the  facial  nerve  may  be  attacked.  Rarely  the 
nuclei  of  the  ocular  muscles  are  involved  (polio-encephalitis  superior) 
or  the  lower  cranial  nerve  nuclei  (polio-encephalitis  inferior). 

Differential  Diagitosis. — The  cardinal  symptoms  are :  infancy,  sud- 
den onset,  immediate  and  profound  paralysis;  the  absence  of  spas- 
ticity, pain,  anffistjiesia,  and  vesical  or  rectal  symptoms ;  the  pres- 
ence of  De  R.,  the  subsequent  improvement,  and  the  arrested  devel- 
opment of  the  permanently  paralyzed  limb.  In  rercbral  palsy  there 
is  spasticity,  the  reflexes  are  exaggerated,  the  paralysis  is  unilateral, 
and  there  is  no  atrophy  or  De  R.     In  myelitis  and  spinal-cord  hem- 
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orr/imje  there  arc  ilisonk'rs  of  SL'nsation,  vesinal  symptoms,  ami  bod- 
Bores.  Multiple  nevrili)*  und  prnyressive  mititculiir  (ifruphij  rarely 
occur  in  children^  and  their  onset  is  not  so  abrupt. 

Proytifmis. — tiood  us  to  lift;,  but  recovery  i.s  rarely  complete,  one 
leg  remaining  undeveloped  and  more  or  loss  paralyzed  and  defunned. 

II.  Chronic  Anterior  Poliomyelitis.— Tins  disease  is  rare. 
Adult  males  are  chifUy  aiTix-ted.  Tlie  principal  causative  factors  are 
exposure,  syphilis,  and  lead-poisoning.  One  or  more,  sometimes  all, 
the  extremities  graduuUy  become  paralyzed,  and  atrophy  with  De  R. 
quickly  follows.  There  are  no  vesical  symptoms,  and  only  slight 
pain  and  sensory  troubles.  The  presence  of  pain,  tenderness,  and 
anesthesia  in  niiiltiph'  neun'tin  distinguishes  it  from  this  disease. 
The  rapid  onset,  the  paralysis  quickly  followed  by  atroiihy,  the  early 
De  R.,  and  the  absence  of  fibrilkiry  twiteiiings  distinguish  it  from 
profjre.ssive  tnu.scufar  ntruphij.  It  is  impossible  to  differentiate  a 
central  from  a  perijvberal  atrophy,  and  the  distinction  is  artificial. 

In  some  cases,  after  the  paralysis  reaches  its  height  an  improve- 
ment seta  in  wiiich  may  be  nearly  complete.  In  others  the  disease 
progresses  until  a  condition  similar  to  progresisivo  muscular  atrophy 
exists,  and  after  a  short  time,  or  perhaps  1  or  3  years,  death  ensues. 

III.  Progressive  Muscular  Atrophy  {Progressive  Spinal 
Ami/nfropfii/,  Ihichi  ime-Arau^s  Disease). — May  occur  between  14  and 
70  years  of  age,  usually  between  25  and  45,  and  is  more  frequent  in 
males.  The  chief  causes  are  traumatism,  exposure,  excessive  use  of 
certain  groups  of  muscles,  great  mental  strain,  childbirth,  syphilis, 
acute  infectious  diseases,  especially  typhoid  fever,  cholera,  and 
measles,  acute  rheumatism,  and  lead-poiaoning  (frequent)  (Fig.  1!)7). 

Symptoms. — The  first  symptoms  are  sligiit  rheumatoid  pains  in 
the  arm  or  siioulder,  with  some  numbness  and  a  feeling  of  weariiiesB. 
Atrophy  ne.xt  appears,  usually  in  one  hand  (Fig.  280)  the  adductor 
longus  pollicis,  the  thenar,  and  the  interossei  muscles  being  the 
earliest  affected.  The  wasting  extends  without  regard  to  the  nerve 
distribution,  although  the  muscles  supplied  by  the  ulnar  nerve  are 
most  affected.  The  different  motions  of  the  fingers  become  impaired 
according  to  the  muscles  involved.  The  wasting  passes  gradually  up 
the  forearm  to  tlie  arm  and  shoulder.  The  tiexors  and  extensors  arc 
alike  affected.  The  hand  is  now  flattened  and  thin,  there  is  inability 
to  flex  the  wrist  or  extend  the  fingers,  and  the  characteristic  con- 
dition of  vinin  en  griffe  or  claw  hand  is  the  result.  The  other  hand 
usually  becomes  affected  within  from  3  to  9  months.  Occasionally 
the  shoulders  and  arm.s  are  first  affected  ("upper-arm  type"),  the 
atrophy  appearing  in  the  deltoid,  triceps,  and  biceps,  and  extending 
downward  to  the  hands. 
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The  wasting  usually  progroases,  piissing  from  the  ehonlder  mus- 
cles to  the  deep  nnisoles  of  the  back,  thence  down  to  tlie  hip  and 
thigh  muscles.  In  this  region  the  glutei,  the  crural  abductors  and 
extensors  are  most  often  affected.  The  muscles  of  the  legs  are  not 
usually  involved,  alihough  they  may  be.  The  wasting  in  the  trunk 
extends  to  the  iutercostals.  The  disease  may  ascend  the  neck,  re- 
Bulting  finally  in  paralysis  of  the  diaphragm,  or  a  bulbar  palsy  may 
begin.     Exceptionally  the  atrophy  may  begin  in  the  legs  and  ascend. 

From  tlie  beginning  there  are  weakness  and  paralysis  correspond- 
ing to  the  degree  of  wasting.  This  paralysis  follows  and  is  due  to 
the  atrophy.  There  are  fibrillary  twitchings,  and  the  myotatio  irrita- 
bility is  marked.  Occasionally  the  musclca  are  flaccid,  the  deep 
reflexes,  knee-jerk,  and  arm-jerk  are  early  lost,  and  the  condition  i^ 
one  of  "atonic  atrophy."  In  the  majority  of  cases  the  tonicity  and 
rigidity  of  the  muscles  are  increased,  the  knee-jerks  exaggerated,  and 
the  condition  is  one  of  "  tonic  atrophy."  If  this  condition  is  marked 
it  resembles  amyotrophic  lateral  sclerosis. 

The  electrical  irritability  of  the  muscles  is  at  first  only  dimin- 
ished, but  later  there  may  be  partial  Ue  R.  Paraesthesias  and  rheu- 
matoid pains  may  occur.  There  is  no  anaesthesia  in  uncomplicated 
cases.  Often  there  are  vasomotor  disturbances,  e.\ce8sive  sweating, 
and  congestion  in  the  parts  involved.  One  or  both  sides  of  the  face 
may  be  affected.  The  pnpils  may  be  unequal  in  size.  The  optic 
nerve  is  never  involved.  The  sphincters  are  not  affected.  The  sex- 
ual power  may  be  impaired. 

DutynosiK. — The  disease  must  be  distinguished  from  the  pro- 
gressive muscular  dystrophies,  syringomyelia,  neuritis,  neuritic  fam- 
ily atrophy,  and  chronic  anterior  poliomyelitis.  The  muscular  dye- 
trophies  offer  a  history  of  heredity  ;  the  disease  begins  in  childhood; 
the  progress  is  slower;  there  is  a  more  frequent  involvement  of  the 
lower  limbs ;  and  an  absence  of  De  R.  and  of  fibrillary  twitchings. 
In  syringomyelia  there  are  peculiar  trophic  and  sensory  disturbances. 
In  neuritis  there  is  the  history  of  the  case,  the  involvement  of  the 
extensors  of  the  forearms  chiefly,  and  no  progressive  tendency.  Oo- 
caeionally  lead  palsy  develops  into  a  true  progressive  muscular  atro- 
phy. The  onset  of  .multiple  neuritis  is  rapid,  and  pain  is  a  promi- 
nent symptom.  The  onset  of  chronic  anterior  poliomyelitis  is  sud- 
den, and  the  disease  does  not  progress  after  it  has  reached  its  height. 
The  wasting  follows  the  paralysis.  The  muscles  affected  are  physio- 
logically related,  not  merely  anatomically,  as  in  progressive  muscular 
atrophy.  In  the  hereditary  or  "leg  type"  of  progressive  muscular 
atrophy  the  legs  are  first  affected,  there  are  marked  sensory  disturb- 
ances, a  hereditary  or  family  history,  and  typical  De  R. 


Prognoms.— The  disease  usually  progresses  with  remissions  until 
it  is  well  developed  and  then  renmins  stationary.  Its  duration  is 
from  2  to  30  years,  with  an  average  of  10  years.  Death  is  usually 
caused  hy  lung  disease  due  to  paralysis  of  the  respiratory  muscles, 
sometimes  hy  involvement  of  the  deglutitory  and  laryngeal  muscles. 

IV.  Progressive  Hereditary  Muscular  Atrophy  of  Leg 
Type  {Oharcol  Maria-Tiiuth  'I'tf/ie). — Occurs  in  males  somewhat 
oftener  than  in  females,  usually  hcforo  the  age  of  20.  It  is  a  family 
or  hereditary  muscular  atrojthy  of  a  central  or  neuritie  origin. 

Sympioins. — The  musclea  of  the  leg,  not  the  foot,  arc  prhmirily 
affected,  the  order  of  involvement  heing  first  the  peronei,  then  the 
extensors  of  the  toes,  then  the  calcaneal  muscles.  The  thighs  are 
not  affected  until  later.  The  small  hand  naisdes  and  those  of  the 
upper  extremities  become  involved  after  some  years;  still  later  the 
arm  muscles,  except  the  supinator  longus.  The  trunk,  neck,  and 
shoulder  muscles  are  not  affected.  There  may  be  some  fihrilhiry 
tmtchings.  De  R.,  varying  in  degree,  is  always  present.  There  is 
no  anaesthesia,  but  there  may  be  some  pain  and  numbness.  Occa- 
sionally there  may  be  spasmodic  contractions,  especially  of  the  thigh 
muscles.  The  cour.se  of  the  disease  is  long,  and  there  may  be  remis- 
sions, hut  it  is  incurable. 

V.  Glosso-Labio-Liaryngeal  Paralysis  (Proffregxive  Bulbar 
Pt!raiyHs).~'OccnT»  usually  between  the  ages  of  40  and  70,  more  fre- 
quently in  men.  A  neurojiathic  heredity  is  occasionally  found.  The 
chief  causes  are  syphilis,  lead-poisoning,  exposure,  excessive  use  of 
the  muscles  in  talking,  debilitating  influences,  and  mental  strain. 

Symptfmis. — The  disease  first  affects  the  tongue,  which  can  not 
be  elevated  or  protruded,  and  appears  wrinkled  and  scarred.  The 
patient  does  not  talk  distinctly  (sec  (2),  page  W3},  and  is  unable  to 
pronounce  the  lingual  consonants,  /,  «,  r,  and  /.  Xext,  the  lips  be- 
come weak,  and  there  is  inability  to  articulate  the  consonants  m,p, 
b,  or  the  vowel  o,  or  to  whistle.  Difficulty  in  swallowing,  and  drib- 
bling of  saliva  from  the  mouth  soon  begin.  Hard  solids,  and  later 
fiuids,  are  the  most  difficult  to  manage,  semi-solids  being  taken  more 
easily.  The  lips  finally  become  so  paralyzed  that  the  putient  can  not 
shut  the  mouth,  and  the  lower  part  of  the  face  becomes  motionless 
and  expressionless,  while  the  upper  part  manifests  great  suffering 
and  anxiety.  Sometimes  the  facial  nerve  becomes  a  little  involved. 
Articulation  is  at  last  almost  entirely  impossible.  Paralysis  of  the 
palate  gives  the  voice  a  nasal  twang. 

The  patient's  throat  feels  tired  with  a  sense  of  dryness  and  stiff- 
ness. There  may  be  some  impairment  in  the  sense  of  taste.  Pain 
and  anaesthesia  are  absent.     In  the  latter  part  of  the  disease  there  is 
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partial  De  R.,  bat  at  first  the  electrical  reaction  is  normal.  There  is 
a  weakness  of  the  laryngeal  reflex,  and  of  the  adductors,  bat  abdactor 
paralysis  is  uncommon.  There  is  no  mental  disturbance,  but  often 
there  is  some  emotional  weakness.  The  disease  may  be  the  final 
stage  of  spinal  muscular  atrophy,  or  it  may  be  associated  with  the 
latter,  or  with  ophthalmoplegia,  or  amyotrophic  lateral  sclerosis. 

Diagnosis. — The  cardinal  points  are :  slow  onset ;  progressive 
course;  the  bilateral  character;  absence  of  involvement  of  sensory 
nerves  and  De  R.  This  disease  must  he  discriminated  from  polio- 
encephalitis inferior,  tumours,  bulbar  apoplexy,  softening,  multiple 
sclerosis,  chronic  lesion  of  the  cerebral  hemispheres  causing  pseado- 
bulbar  paralysis,  and  asthenic  bulbar  paralysis.  There  is  marked 
paralysis  in  asthenic  bulbar  paralysis,  but  no  typical  atrophy. 

The  course  of  the  disease  is  progressive,  often  with  remissions  of 
a  few  weeks  or  months.  The  duration  of  the  disease  is  from  3  to  4 
years.    Death  results  from  inanition,  or  pulmonary  disease. 

VI.  Asthenic  Bulbar  Paralysis  and  Asthenic  Bxilbo- 
spinal  Paralysis.— Occurs  usually  under  the  age  of  30  years,  but 
may  occur  later.  Sometimes  profound  anaemia  is  a  caasative  factor, 
also  overwork  and  mental  strain. 

Symploms. — The  onset  is  gradual.  The  muscles  of  the  throat, 
face,  and  eyes  arc  oftenest  affected.  Ptosis  of  one  or  both  eyes  is  a 
common  symptom.  Weakness  of  the  muscles  of  mastication,  defect- 
ive articulation,  and  diflBculty  in  swallowing  follow.  The  voice  is 
nasal.  The  condition  resembles  that  of  glosso-labio-laryngeal  paraly- 
sis. Some  ophthalmoplegia  develops  with  great  exhaustion  and 
marked  weakness  of  the  extremities.  The  patient  becomes  almost 
helpless,  perhaps  unable  to  lift  his  arms  or  legs. 

Dingnosis.—Th.xi  disease  is  distinguished  clinically  from  true  bul- 
bar paralysis  and  progressive  muscular  atrophy  by  the  fact  that  there 
is  no  true  atrophy  of  the  muscles  of  the  face,  tongue,  or  extremities, 
and  no  fibrillary  twitchings,  and  that  its  course  is  irregular,  with  remis- 
sions. The  disease  is  of  long  duration,  and  its  rate  of  progress  varies. 
The  patient  may  bo  almost  moribund,  then  pick  up,  become  worse 
again,  and  so  on  for  years.  He  may  die  within  6  months,  or  after  a 
number  of  years,  or  may  recover.    The  cause  of  death  is  exhaustion. 

VII.  Progressive  Ophthalniopleg:ia  {Progressive  Upper  Bul- 
bar Palstj). — This  is  a  degenerative  disease  of  the  nuclei  of  the  motor 
nerves  of  the  eye,  occurring  between  the  ages  of  16  and  40.  Onset 
slow.  Lead,  diphtheria,  syphilis,  and  traumatism  are  the  causes.  It 
occurs  in  locomotor  ataxia,  and  progressive  muscular  atrophy. 

Symptoms. — Often  not  noticed  until  the  condition  is  well  ad- 
vanced.     The  mobility  of  the  eyeball  gradually  becomes  limited. 
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Then  there  is  a  slight  strabismus,  usually  divergent,  and  drooping 
of  the  eyelids.  The  eye  cannot  follow  the  finger  beyond  a  '"ertain 
limit.  The  peculiar  expression  of  the  face  is  known  m  the  "Hutch- 
inson face."  Reactions  of  the  pupil  to  light  and  accommodation  are 
not  usually  impaired.  There  juay  be  diplopia.  The  coitrxe  of  the 
disease  is  slow,  sometimes  almost  stationarvt  except  when  complicated 
with  progressive  muscular  atrophy,  in  which  case  it  is  more  rapid, 
and  death  results  in  2  to  3  years,  from  the  latter  disease. 

ANTERIOR   HORN    NUCLEI    AND    LATERAL  COLUMN 

TYPE 

VIII.  Amyotrophic  Lateral  Sclerosis.  — {Spastic  Form  of 

Proffre.tsive  JHusculnr  Afrophi/,  or  C'liarcoi's  Disea.'ie). — Occurs  usu- 
ally between  the  ages  of  35  and  50,  more  often  in  women.  It  is  not 
caused  by  lead -poisoning,  syphilis,  or  acute  infectious  diseases,  and 
is  considered  to  be  a  disease  of  involution — that  is,  due  to  an  in- 
herently deficient  vitality.  Cold,  trauma,  and  shock  seem  to  be  pre- 
cursors iti  some  cu-'^es.     (See  also  Fig.  Iil7,  page  5S2.) 

iSifnipfoHifi. — The  disease  in  its  typical  form  combines  the  symp- 
tom comple-ices  of  anterior  poliomyelitis,  spastic  spinal  paralysis,  and 
bulbar  palsy.  I'^sually  the  initial  symptoms  arc  referable  to  the 
medulla,  but  the  arms  may  be  ]>riniarily  affected,  less  often  the  legs. 
There  is  first  a  difficulty  in  swallowing  or  speaking.  There  may  be 
an  occasional  spasm  of  the  tongue,  and  the  lips  or  check  may  feel 
stiff.  Then  the  legs  and  arms  become  weak  and  stiff.  The  [tiogress 
of  tlie  symptoms  is  slow.  There  are  di-sturbanoes  of  speech,  and 
swallowing  is  dittieult.  The  amis  atrophy  and  become  stiff  and  rigid, 
producing  characteristic  defornntics.  The  refle.xes  are  markedly  ex- 
aggerated ;  there  is  ankle  clonii.s;  the  arm  reflexes  are  increased,  and 
there  is  an  active  jaw-jerk.  The  jaw  is  stiff.  Slight  pain  may  be 
present.  Anoesthesia  and  sphincter  involvement  do  not  appear  until 
late  in  the  disease.  The  patient  may  become  quite  helpless  and  be 
confined  to  bed  within  a  year,  because  of  the  rigidity  and  contrac- 
tures in  both  arnia  and  legs.    In  some  bulbar  symptoms  are  marked. 

Diagnosis. — The  disea.*-e  must  be  distinguished  from  multiple 
sclerosis,  transverse  myelitis,  and  the  other  forms  of  progressive  mus- 
cular atrophy.  The  chief  points  of  diagnosis  are  :  the  marked  and 
progressive  wasting  ;  the  rigidity  and  contractures  i  the  exaggerated 
reflexes;  and  the  absence  of  sphincter  or  sensory  disturbances.  The 
disease  differs  from  ordinary  bulbar  paralysis  in  that  there  are  stiff- 
ness, cramps,  increased  reflexes,  and  rigidity  in  the  muscles  supplied 
by  the  facial,  trigeminal,  glosso- pharyngeal,  10th,  11th,  and  12th 
nerves.     The  proynrz/fis  is  always  bad.     Duration,  2  to  'i  years. 


1050 


DIAGNOSIS,  DIRECT  AND  DIFFERENTIAL 


DIFFUSE   DISEASE  OF  SPINAL  CORD 

IX.  Myelitis  [hiflammation  of  the  Spinal  Cord). — May  be  acute, 
subacute,  ur  i-liroiiic.  When  both  white  ami  gray  matter  are  affected 
it  is  called  diffuse  ttiifelitis  and  (nni^rcrse  jni/elitin.  (See  Fig.  197, 
page  522.)  If  the  peripliery  is  involved  the  condition  is  called  mar- 
ginal or  annular  mi/elitis.  It  the  inflarnmution  occurs  in  isohited 
parts  of  the  cord  it  is  called  dinseiiiiitaied  7ni/eUii.<i,  and  when  it  sur- 
round* thi"  central  caniil,  pi'iifjifituh/ijiid  myditis. 

(I)  Acute  Transverse  Myelitis.— This  is  usually  an  acute  softcuing 
of  certain  parts  of  the  cord  followed  by  secondary  inflammation.  The 
lesion  commonly  involves  1  or  2  inches  of  the  lentrih  of  the  cord, 
and  as  it  affects  both  white  and  gray  matter  it  is  often  called  diffuse 
myelitis.     Disseminated  myelitis  sometimes  occurs  ia  an  acute  form. 

Caiisen. — It  orciirs  in  early  adult  life,  chiefly  in  males.  Predispos- 
\uv  causes  are  a  neuropathic  tendency,  exposure,  and  muscular  sirain. 
Exciting  causes  are  injuries  to  the  cord,  muscular  strains,  exposure, 
extension  of  surrounding  inilammation,  alcoholism,  syphilis,  and 
micro-organisms.     Injury  and  syphilis  are  commonest. 

Sr/mpfii/iis. — Very  rarely  there  are  parseslhesias  orpain  in  the  back 
and  limbs,  or  a  chill,  as  prodromal  symptoms.  At  first  the  feet  and 
legs  feel  heavy,  weak  and  numb,  occasionally  with  some  pain  in  the 
back.  Spasmodic  tvvitchitigs  in  the  limbs  or  even  a  general  tonvul- 
sion  may  occur.  Wulking  soon  becomes  difficult,  and  the  legs  begin 
to  feel  stiff.  A  paraplegia  develop.^  in  a  day  or  so,  perhaps  within  a 
few  liouri^.  There  is  some  uiitesthesia.  The  arms  are  also  paralyzed, 
sometimes  before  the  legs,  if  the  lesion  is  in  the  cervical  cord,  and 
the  intercostal  muscles  may  be  affected.  There  may  be  a  febrile 
movement.  The  sphincters  are  disturbed,  and  very  early  there  is  re- 
tenliou  or  incontinence  of  urine,  and  constipation.  At  the  height  of 
the  disease  the  legs  can  be  moved  slightly,  but  the  patient  is  unable 
to  walk  or  stand.  The  flexors  of  the  feet  are  more  affected  than  tlie 
extensors.  There  is  no  pain  or  tendernts.s  in  the  legs,  but  ihey  feel 
numb  and  heavy.  There  is  often  a  girdle  sensation  at  the  level  of 
the  spinal  lesion.  Upon  the  limbs  and  as  high  up  on  the  bodj'  as  the 
level  of  the  lesion  there  ia  aufesthesia  to  touch,  pain,  and  tempera- 
ture in  varying  degrees.  At  the  level  of  the  lesion  there  is  usually  a 
zone  of  hypera^sthesia.  When  the  antestiiesia  is  not  total,  the  loss  of 
tactile  sensibility  is  most  complete,  that  of  tenderness  next,  and  that 
of  pain  least.  There  is  an  anesthesia  of  the  bladdor,  with  retention 
of  urine;  also  anaesthesia  of  the  rectum  and  constipation,  and  the 
patient  does  not  feel  the  faeces  when  his  bowels  move.  The  sexual 
power  is  abolished  when  the  lesion  is  in  the  lumbar  cord,  but  there 
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may  be  strong  erections  without  the  patient's  knowledge  if  the 
lesion  is  in  the  dorsal  or  cervical  region.  The  bladder  may  also  con- 
tract automatically  and  forcibly  expel  the  urine  when  the  lesion  is 
above  the  lumbar  region.  The  temperature  of  the  limbs  is  at  first 
slightly  elevated,  but  later  it  is  subnormal.  In  a  few  OAses  there  may 
be  a  body  temperature  of  102°  to  104°,  under  which  circumstances  the 
prognosis  is  bad.  On  the  buttocks  and  heels  bedsores  may  appear 
early  in  the  disease.  They  are  due  to  trophic  disturbances  and  prt's- 
Bure.  The  skin  may  be  dry,  or  there  may  be  hyperidrosis.  When  the 
lesion  is  in  the  lumbar  cord  the  skin  and  tendon  rellexes  are  dimin- 
ished, the  paralysis  is  flaccid,  the  muscles  tend  to  atrophy,  and  there 
is  De  R.  More  commonly  it  is  dor.sal,  and  the  rcHcxt's  bfcome  exag- 
gerated ;  spasms  and  contractions  appear,  and  deformities  result. 

The  reflexes  will  be  absent  if  the  lesion  extends  entirely  across 
the  cord,  althougli  there  may  be  still  some  excessive  muscular  ten- 
sion. The  arms  are  generally  affected  to  a  greater  extent  than  the 
legs  when  the  lesion  is  in  the  cervical  cord.  The  pupils  may  be 
dilated  and  unequal  because  of  the  involvement  of  the  eilio-spinal 
centre.  If  the  cervical  lesion  is  extensive,  paralysis  of  the  intercostal 
muscles  and  disturbance  of  the  action  of  the  heart  may  ensue. 

The  disease  reaches  its  height  in  a  few  days,  or  at  tlie  most  within 
3  weeks,  remains  statiouary  for  some  weeks,  and  then,  in  non-fatal 
cases,  a  gradual  improvement  begins.  Within  the  first  6  months 
there  is  a  return  of  sensation,  and  within  18  months  some  return 
of  motion  accompanied  by  spasms  and  contractures  due  to  a  descend- 
ing degeneration.  If  the  patient  has  enough  strength  to  walk,  tlicro 
is  apt  to  be  some  ataxia  and  also  a  little  anaesthesia  loft,  which  will 
leave  him  in  a  condition  similar  to  "ataxic  paraplegia." 

Differe»/ial  Diatjiiusis. — This  must  be  made  from  hemorrhage, 
acute  embolic  or  thrombotic  softening,  multiple  neuritis,  meningitis, 
acute  ascending  paralysis,  meningeal  hemorrhage,  and  hysterical 
paralysis.  Spinal  hemorrhage  is  sudden  in  its  onset  and  usually 
there  is  no  fever.  Acute  softening  is  the  initial  lesion  in  numy  cases 
of  scute  myelitis  and  therefore  can  not  be  differentiated  from  it.  The 
onset  of  multiple  neuritis  is  slower ;  pain,  local  tenderness,  and  sen- 
sory disturbances  are  more  severe,  and  the  sphincters  are  rarely 
involved.  Acute  ascending  paralysis  is  progressive,  and  disturbances 
of  sensation,  atrophy,  and  changes  in  electrical  irritability  are  absent 
or  slight.  Pain  and  tenderness  in  the  back  and  limbs  are  present  in 
meningitis,  and  there  are  rigidity,  cramps,  and  slight  paralysis,  but 
the  bladder  is  not  affected.  In  hysterical  paraplegia  there  are  the 
various  signs  of  hysteria,  little  spasm  or  rigidity,  and  no  marked 
atrophic  or  electrical  changes.     There  may  bo  some  characteristic 
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chaages  in  sensation,  and  if  the  knee-jerks  are  exaggerated  it  ia 
but  slightly.  The  diagnosis  of  the  loaition  of  tlie  lesion  is  made  by 
studying  the  various  symptoms  presented.  When  the  disease  goes 
entirely  through  the  cord  the  rellexes  are  absent. 

Prognosis. — Depends  on  the  extent  and  severity  of  the  motor 
paralysis.  If  thoro  is  no  improvement  in  6  months,  the  outlook  is 
unfavourable  ;  so  is  the  jireseuce  of  bedsores  and  fever. 

(II)  Subacute  Myelitis  is  that  form  in  wliich  the  onset  lasts  from 
2  to  6  weeks.  Tlie  course  and  gymptoms  are  otherwise  identical 
with  the  acute  form. 

(III)  Chronic  Myelitis. — Usually  occurs  as  a  transverse  myelitis, 
perhaps  as  a  di.s*«?minated  or  a  diffuse  myelitis.  Occurs  commonly  in 
early  and  middle  adult,  life,  aud  is  more  often  secondary  than  primary. 
It  is  really  only  the  later  stage  of  acute  myelitis,  softening,  injury,  or 
hemorrhage.  Chief  causes  are  shock,  alcoholism,  e-xposnre,  infectious 
fevers,  lead-poisoning,  syphilis,  and  the  gouty  diathesis. 

Symptoms. — hx  chronic  jirimanj  my ditis  iha  legs  feel  heavy  and 
tire  ciisily ;  there  are  numbness  and  prickling  iti  the  feet  ;  perhaps  a 
feeling  uf  constric-tion  iirouiul  the  waist.  The  reflexes  are  exagger- 
ated. The  legs  stitlen,  but  iitrophy  is  slight.  There  are  retention  of 
urine  and  constipation.  Alter  a  few  mouths  the  condition  is  one  of 
partial  paraplegia  with  exaggerated  reflexes,  rigidity  of  the  legs,  anajs- 
thesia,  and  sometimes  slight  jmiin,  chiefly  iu  the  back.  The  muscles 
show  little  change  in  electrical  excitability,  but  become  somewhat  atro- 
phied. Retention  of  urine  becomes  marked.  The  gait  is  still  and  shuf- 
fling. When  the  paraplegia  hec«nnes  complete  the  patient  is  bedridden, 
the  atrophy  increases,  contractures  occur,  the  rigidity  and  ansesthesia 
increase,  and  cystitis  and  nephritis  develop.  If  the  arms  are  involved, 
weakness,  stiffness,  some  atrophy,  anaesthesia,  and  pain  appear. 

C'krunic  secondary  myelitis  (most  common)  presents  the  same 
syniptoms  as  the  primary  form,  but  they  are  worse  at  first,  then  im- 
prove, or  remain  stationary  for  some  time  before  finally  growing 
worse.  The  dorso-lumbar  regions  of  the  cord  are  usually  affected. 
In  lumbar  lesions,  the  paraplegia,  atrophy,  and  involvement  of  or- 
ganic centres  are  more  marked. 

Compression  myelitis  is  due  to  compression  of  the  cord,  usually 
from  caries  of  the  vertebra?,  tumours,  or  aneurism.  The  onset  is  slow, 
and  the  initial  symptoms  are  those  of  spinal  irritation.  The  final 
condition  is  one  of  spastic  paraplegia  following  weakness,  spasms, 
and  contractures. 

Differential  Diagnosis  of  Chronic  Myelitis.— yinat  be  differenti- 
ated from  tabes  dorsalis,  pachymeningitis,  spinal  tumours,  mul- 
tiple sclerosis,  brain  palsies,  amyotrophic  lateral  sclerosis,  and  pro- 
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fessive  musculiir  atrophy.  In  htbits  dursalis  there  are  ataxia  and 
sensory  distiirbaiieert,  with  little  iiiotor  paralysis.  In  paiinjmeiiin- 
yiiis  there  is  a  history  of  injury;  the  cervical  region  is  usually  the 
Beat  of  the  lesion;  the  pain  and  anffi.sthesia  are  marked,  and  tho 
sphincters  are  not  involved.  The  symptom.s  of  spimd  fiiuiimr.<t  cotno 
on  more  slowly,  are  more  localized,  and  there  is  usually  much  more 
pain.  In  mul'iple  ttclertms  there  are  speech  disturbances,  tremor, 
and  eye  symptoms.  In  hrain  ptihies  the  paralysis  is  unilateral, 
spastic,  and  without  pain  or  disturbances  of  the  visceral  centres. 
Progreasice  vinsculur  atrophif  presents  atrophy  with  no  sensory  or 
sphincter  disturbance.  The  progtums  is  not  favourable,  although 
j)atients  may  live  for  20  years  or  longer. 

X.  Spina  Bifida  {lihavhinchisii^  Poster iur). — Congenital  heniia 
of  the  spinal  membranes,  sometimes  the  cord,  through  a  cleft  due 
to  the  absence  of  some  of  the  vertebral  ar<'hcs.  Occurs  in  1  child 
out  of  every  1,200,  oftener  in  females.  IlydrocepluduB  and  other 
developmental  defects  are  often  associated. 

Furms. — (1)  Spinal  meningocele — the  spinal  membranes  alone 
protrude  into  the  .'lac.  {'I)  Spinal  mciiijigo-inyelofele— the  cord  and 
membranes  both  protrude.  (3)  Syringo-myolocelu — the  fluid  is  in 
the  central  canal,  and  the  inner  lining  of  the  sac  is  formed  by  the 
meninges  and  thinued-out  spinal  cord. 

Symptums. — Becanee  the  lumbar  and  sacral  laminse  are  the  last 
to  solidify,  spina  bilida  almost  always  occurs  in  these  regions.  Two 
or  three  vertebrae  are  usually  involved.  The  skin  is  often  glossy, 
tough,  thickened,  or  ulcerated.  The  tumour  may  be  poduneulated 
or  sessile,  and  varies  in  diameter  from  1  to  0  inches.  The  subjects 
are  feeble,  badly  nourished,  and  poorly  developed  mentally.  Para- 
plegia occurs  in  a  great  number.  In  some  there  is  sphincter  trouble 
and  ansesthosia.  Talipes  is  frequent.  The  diitynusis  is  easy.  (Jon- 
genital  tumours  must  be  excluded.  Important  to  determine  whether 
the  cord  is  in  the  sac  or  not.  Marked  paraplegia,  sphincter  troubles, 
or  unaasthesiu  indicate  its  presence.  Most  of  the  cases  die,  but  the 
prognosis  is  best  for  meuiugocele. 

.\I.  Spinal  Hemorrhage.— {I)  Spinal  Meningeal  Hemorrhpge. 
—  II(p»m(<trrhafhin  (fioniorrhage  into  the  membranes  of  the  cord, 
usually  outside  the  dura)  is  the  most  common  form.  Occurs  in  tho 
newborn  and  in  adults,  in  men  rather  than  women.  Injuries,  frac- 
tures of  the  spine,  and  fjills  are  the  most  common  exciting  euuses ; 
also  severe  convulsions  from  .strychnine  poisoning,  epilepsy,  tetanus, 
chorea,  eclampsia,  or  severe  muscular  exertion.  More  rarely  the 
bursting  of  an  aortic  or  vertebral  aneurism,  cerebro-spinal  meningitis, 
or  malignant  infectious  fevers  are  responsible. 
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Symptoms. — Slight  hemorrhages  may  be  latent.  In  larger  hemor- 
rhages there  are  sudduu  severe  pains  in  the  back  and  limbs  corre- 
sponding to  the  seat  of  the  lesion,  with  numbness,  tingling,  hyper- 
sestheaia,  and  muscular  spasms,  cliiefly  of  the  back  muscles.  Very 
shortly  weakness  or  paralysis,  anjBsthesia,  and  disturbance  of  the 
visceral  centres  may  follow.  The  symptoms  reach  their  height  in  a 
few  hours,  followed  by  slow  recovery,  or  by  chronic  meningitis. 

Diagnosis. — The  cardinal  points  are;  a  history  of  injury  or  child- 
birth; sudden  pain,  and  symptoms  of  irritation,  which  rapidly  sub- 
side. There  is  less  pain  in  hasmatomyelia  (see  (II),  following)  and 
injury  of  the  cord,  but  more  paralysis  and  anaesthesia.  In  tetanus 
the  symptoms  develop  more  slowly,  and  trismus  is  present. 

Prognosiit. — In  severe  cases,  bad,  but  if  the  patient  lives  3  or  4 
days  the  prospect  is  good  for  a  partial  or  nearly  complete  recovery. 

(II)  Hemorrliage  into  the  Substance  of  the  Cord  {Hamato- 
myelia). — Not  very  infrequent.  Occurs  as  a  primary  condition,  usu- 
ally in  males  between  30  and  40,  sometimes  in  infants,  from  vascular 
disease  or  purpura  haemorrhagica ;  or,  secondarily,  after  myelitis  and 
tumours.  Overexertion,  exposure,  injuries,  excessive  coitus,  vascu- 
lar syphilis,  convulsions,  old  age,  and  senile  arteries  are  causes. 

Sifmptoms. — Onset  rapid.  For  1  or  2  hours  there  may  be  numbness 
or  weakness,  followed  by  a  sudden  paraplegia  with  ata.xia  or  ansesthe- 
sia,  or  both,  perhaps  with  transient  loss  of  consciousness.  The  sphinc- 
ters may  be  paralyzed.  At  first  the  reflexes  may  be  absent,  but  they 
Boon  return  and  become  exaggerated.  There  is  often  much  pain  in 
the  back.  If  the  lesion  is  high  up,  the  thorax  and  arms  are  involved. 
In  about  10  days  the  symptoms  subside,  and  a  condition  similar  to 
chronic  myelitis  ensues ;  otherwise  acute  myelitis  and  death  follow. 

Diagnosis. — Meningeal  hemorrhage  is  more  painful,  with  less 
paralysis,  more  spasm,  and  a  better  recovery.  Sudden  onset,  absence 
of  fever,  and  gradual  recovery  are  points  of  use  in  the  diagnosis. 
Initial  fever  suggests  myelitis. 

Prognosis. — Often  serious  as  to  life,  always  as  to  health,  depend- 
ing on  the  location  and  extent  of  the  lesion ;  better  in  dorsal  than  in 
cervical  hemorrhages. 

(III)  Caisson  Disease  (Diverts  Parttlysix),~^Th\a  is  a  condition  of 
more  or  less  complete  paraplegia,  occurring  in  persons  who  work  in 
compressed  air,  and  is  brouglit  about  by  sudden  clianges  of  atmos- 
pheric pres-sure, 

Cniises. —The  disease  i.s  tlierefore  found  in  men  who  are  employed 
in  cuis-sons  (whence  its  name),  or  who  work  in  deep  mines,  so  deep 
that  the  atmospheric  pressure  is  very  high  ;  or  those  who  descend  to 
considerable  depths  in  diving  bells,  or  in  the  ordinary  diver's  outfit. 
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The  paralytic  symptoms,  and  the  accompanying  pains,  appear  upon 
coming  out  from  the  liigh  prossiirc.  Tlie  organism  apparently  accom- 
modatt's  itself  to  liigli  pressurt's  without  much  difficulty,  but  it  is  the 
sudden  change  from  a  high  to  a  low  pressure  which  is  responsible  for 
the  occurreuee  of  the  disease. 

As  a  means  of  prevention,  in  modern  engineering  practice,  several 
chambers  are  provided  between  tlie  high-pressure  room  and  the  outer 
air,  in  whieli  succcsi^ive  lower  pressures  are  maintained.  The  work- 
man, having  finished  his  siiift,  pasiics  from  one  to  unotlier,  spending 
perhaps  an  hour  before  he  readies  the  outside  atmosphere.  It  is 
found  that  if  these  precautions  are  observed  the  disease  does  not 
occur,  or  its  frequency  is  reduced  to  a  very  small  percentage. 

Men  employed  in  caissons  or  diving-bells  are  usually  under  a  pres- 
sure of  from  1  to  4  atmospheres,  which  is  equivalent  to  from  15  to  60 
pounds  to  the  square  inch.  Some  men  are  more  susceptible  than 
others.  This  condition  is  not  usually  brought  about  unless  tlie  pres- 
sure is  greater  than  3  atmospheres.  Those  unused  to  tho  work  are 
more  apt  to  be  attacked.  Small  fissures,  lacerations,  and  hemorrhages 
liave  been  found  in  the  spinal  cord.  Tliere  is  a  hypotliesis  that  buli- 
hles  of  nitrogen,  previously  absorbed  by  the  blood  under  high  pressure, 
are  liberated  in  the  substance  of  the  cord  ;  or  that  emboli,  composed 
of  gas,  are  formed  in  the  capillaries  ;  or  that  the  multiple  hemorrhages 
which  are  found  are  due  to  acute  congestion  or  thrombosis, 

Symptoms. — These  usually  appear  immediately  after  the  patient 
comes  out  of  the  caisson,  but  may  not  do  so  for  several  hours.  The 
most  common  .symptoms  are  pains  of  great  severity  about  the  joints, 
the  knees  and  elbows  especially,  usually  without  swelling,  muscular 
pain  and  swelling,  and  vomiting,  with  pain  in  the  epigastrium.  Less 
commonly  there  are  vertigo,  headache,  and  p»ra{>legia;  rarely  hemi- 
plegia and  monoplegia.  In  some  eases  apoplectiform  attacks  occur, 
followed  by  coma  and  death  within  a  few  hours.  The  disease  lasts 
from  a  few  hours  to  several  weeks. 

Prognosis. — Death  may  follow  in  the  sovereat  cases;  complete 
recoveries  are  not  iufretiuent;  paraplegia  usually  disappears,  but  may 
in  some  instances  be  permanent. 

XII.  Tumours  of  the  Spinal  Cord.— Comparatively  rare,  and 
occur  usually  between  30  and  50  years,  more  often  in  males.  Tubercle 
appears  between  15  and  35  years;  lipoma  is  congenital.  Predisposing 
causes  are  syphilis,  tuberculosis,  and  cancer.  Exciting  causes  are 
injuries  and  exposure. 

Sipnpioma. — Depend  upon  the  location,  character,  size,  and  rate 
of  growth  of  the  tumour.  Pain  is  early  and  constant,  usually  con- 
tinuous and  severe,  and  ordinarily  referred  to  nerves  originating  in 
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the  region  of  the  tumour.  Girdle  sensation,  numbness,  hypersesthe- 
sia,  and,  after  a  time,  anaesthesia  may  follow,  with  spinal  tenderness 
and  rigidity.  The  sensory  symptoms  are  generally  more  marked  on 
one  side.  Subsequently  there  are  spasm,  contractures,  and  exagger- 
ated reflexes  involving  one  leg,  or  both,  or  an  arm  and  a  leg.  Para- 
plegia, sphincter  disturbance,  atrophy,  bedsores,  and  death  from 
exhaustion  follow.  With  cervical  tumours  there  may  be  a  gradual 
involvement  of  all  the  extremities  and  the  trunk,  cervical  rigidity, 
and  optic  neuritis.  When  lower  down  a  hemiparaplegia,  or  a  para- 
plegia with  increased  reflexes,  occurs.  If  in  the  lumbar  region  the 
sphincters  are  early  involved  and  the  reflexes  are  sooner  abolished. 

Brown-Sequard  paralysis  is  a  hemiparaplegia  with  paralysis  of 
motion  and  muscle  sense  on  the  side  of  the  lesion,  and  paralysis  of 
cutaneous  sensation,  especially  of  pain  and  temperature,  on  the  oppo- 
site side.  The  reflexes  are  exaggerated.  There  is  frequently  hyper- 
sesthesia  on  the  side  of  the  lesion,  with  a  band  of  anaesthesia  at  the 
level  of  the  tumour.  The  growth  may  be  outside  or  inside  the  dura 
and  the  symptoms  vary  accordingly.  Cancer,  lipoma,  sarcoma,  and 
gumma  are  the  most  common  extradural  tumours.  In  these  the  sen- 
sory and  motor  irritation  is  more  marked;  there  is  usually  some 
malignant  tumour  elsewhere ;  there  may  be  some  symptoms  of  dis- 
ease of  the  vertebrae,  and  the  paralysis  does  not  usually  take  the 
form  of  hemiparaplegia.  Tubercle  and  glioma  are  the  common  forms 
of  medullary  or  intradural  tumours.  In  these  hemiparaplegia  is 
more  common,  while  early  in  the  disease  spasm,  rigidity,  and  pain 
are  less  common.  There  may  be  a  secondary  myelitis.  Spinal 
tumours  occur  most  frequently  just  below  the  mid-cervical,  and  in 
the  upper  and  the  lower  dorsal  regions.  Hemorrhages,  softening, 
secondary  degenerations,  and  inflammatory  reactions  may  result. 

Diagnosis. — Transverse  myelitis,  caries  of  the  vertebrae,  and  hyper- 
trophic pachymeningitis  must  be  eliminated.  The  points  in  which 
tumour  differs  from  caries  are  the  absence  of  any  external  swelling 
or  kyphosis,  or  of  a  tuberculous  diathesis,  the  slight  amouut  of 
rigidity  and  tenderness,  and  the  age  of  the  patient.  Hypertrophic 
pachymeningitis  frequently  can  not  be  distinguished  from  spinal 
tumour.  From  myelitis  the  disease  can  be  differentiated  by  the  his- 
tory of  early  pain,  followed  by  motor  and  then  sensory  paralysis,  by 
the  localization  of  the  symptoms,  and  by  the  progressive  course  of 
the  disease.  In  middle  life  the  tumour  is  probably  a  sarcoma  or  a 
glioma.  Tubercle  is  rare.  The  average  duration  of  the  disease  is 
from  2  to  3  years,  but  it  may  last  for  5  years.  The  prognosis  is  bad. 
Tubercle  may  become  stationary,  and  syphiloma  may  be  amenable 
to  treatment.     Surgery  occasionally  saves  life. 
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DISEASE   IN   CENTRAL  GRAY  SUBSTANCE 

XIII.  Syringoinyelia.^A  disouse  of  the  spinal  oord  in  wlikh 
there  is  a  dovt'lopnu'iit  of  gliomatous  tissue  in  the  ceutntl  parts  with 
the  formation  of  cavities  {Fig.  197,  page  522).  It  is  compiinitively 
rare;  occurs  in  men  more  often  tfmn  in  women,  and  develops  between 
the  ages  of  15  and  25.  Hand  workers  aro  especially  affected.  Preg- 
nancy, trauma,  and  infectious  diseases  seem  causative. 

Si/ifipfoms.— Onset  gradual,  with  parajstliesias  in  the  hands  and 
some  aching  pains  in  the  ueek  and  arms,  followed  by  muscular  wast- 
ing of  both  hands,  which  increases  and  cttends  gradually  toward  the 
trunk.  There  may  be  fibrillary  twitching^  and  a  partial  De  R.  There 
is  nsually  a  marked  ana'Sthesia  of  the  bauds  and  arms  to  temperature 
and  pain,  but  not  to  touch.  When  the  legs  are  involved  (late  in  the 
disease)  there  is  generally  ppastic  inirsiplegia.  There  is  a  scoliosis  of 
the  spine,  as  anile,  in  the  dorso-litmbar  region.  Rarely  the  throat 
and  face  are  involved.  Vasomotor,  secretory,  and  trophic  symptoms 
are  marked — e.  g.,  sweating  or  dryness  of  the  skin ;  red,  congested, 
or  edematous  hands;  skin  eruptions,  such  as  herpes,  eczema,  and 
bulla?;  painless  whitlows,  erosions,  and  ulcerations  of  the  terminal 
phalanges,  and  the  nails  may  become  dry  and  brittle  and  drop  off; 
and  arthropathies  or  spontaneous  fractures.  The  pupils  may  be 
unefjual.  hi  the  late  stages  of  the  disease  the  bladder,  rectum,  and 
genital  centres  are  affected,  and  tlie  medulla  becomes  involved. 

There  are  5  tjqies  of  the  disease  (Dana)  :  (1)  The  disease  may  be 
latent,  with  few  or  non-characteristic  syniptonis;  (2)  there  iniiy  be  a 
period  of  irritation  and  pain  iu  the  extremities  followed  by  paraplegia, 
with  few  sensory  troubles,  the  course  suggesting  a  chronic  transverse 
myelitis  or  a  Tlrowii-St-'[iirird  pMralysis;  ('i)  a  type  in  which  bulbar 
symptoms  develop  early,  but  differing  from  ordiimry  bulbar  piiratysis 
in  the  involvement  of  the  trigeminus  and  other  cranial  nerves  not 
comniouly  attacked ;  (4)  a  form  characterized  by  a  rather  rupid 
ascending  paralysis;  lunl  (.5)  a  ty])c  characterized  by  the  symptoms  of 
muscular  atrophy  witli  analgesia  and  felons  (Morvan's  disease). 

Dingnofti.'i. — The  distinguishing  points  are:  its  beginning  during 
adolescence,  the  progressive  muscular  atrophy  combined  with  the 
peculiar  dissociated  disturbances  of  sensibility,  and  the  scfdiosis  and 
trophic  disturbances.  It  must  be  distinguished  from  progressive 
muscular  atrophy  and  dystrophy,  hypertruphic  cervical  pachymenin- 
gitis, amyotrophic  lateral  sclerosis,  chronic  transverse  myeHtis,  a[ia3.s- 
thetic  Icpro-sy,  and  Morvan's  disease.  In  progressive  muscular  atro- 
phy there  are  no  sensory  or  trophic  disturbances,  or  scoliosis.  The 
disease  can  not  often  be  differentiated  from  Morvan's  disease,  al- 
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thoun;h  whitlows  are  raro  in  tho  ordinary  forms  of  syringomyelia. 
Morvan's  disease  liegius  in  one  tiand  and  slowly  extends  to  the  otiier, 
and  there  is  generally  loss  of  tactile  as  well  as  thermic  and  pain  sense. 
Dissociation  of  the  sensory  symptoms  is  not  present  in  leprosy,  and 
the  anaesthesia  is  fotind  alonp  the  eourse  of  the  nerves  or  in  sharply 
defined  patches.  The  prof/nosis  is  bad.  The  duration  of  the  disease 
is,  however,  from  5  to  20  years,  with  periods  of  remiasion. 

IV.    SYSTEMir   rOHD   DISEASES 
POSTERIOR    COLUMN    GROUP 

I.  Locomotor  Ataxia  {Posterior  Spinal  Sclerosis,  Tabes  DorsaU*). — 
A  chronic  progressive  disease  in  wliiph  primarily  tho  posterior  spinal 
ganglia  or  analogous  neurones  are  involved,  later  the  spinal  cord  and 
peripheral  nerves  (Figs.  197,  page  S2<J;  and  225,  page  572). 

There  is  a  common,  a  paralytic,  and  a  neuralgic  form,  and  one  in 
which  optic  atrophy  is  one  of  the  (ir.st  Hvnijvtoms,  It  may  al-o  be  com- 
plicated with  muscular  atrophy,  general  paralysis,  and  other  scleroses. 

Causes. — Occurs  between  the  ages  of  30  and  50,  oftenest  between 
30  and  40,  perhaps  as  early  as  10  or  as  late  as  60,  more  often  in 
males.  Exposure  to  cold  and  wet,  combined  with  muscular  exei-tion 
and  excessive  railroad  travelling,  dancing  with  exposure,  or  sexual 
intercourse,  are  important  causes.  Heredity  is  indirect  only,  and 
very  unimportant.  The  most  important  single  factor  is  syphilis, 
which  does  not  act  directly,  but  if  followed  by  excesses  and  exposure 
tends  to  produce  tlie  disease.  A  syphilitic  history  is  found  in  from 
60  to  90  per  cent  of  all  cases.  Acute  infectious  diseases,  depressing 
emotions,  prolonged  lactation,  difficult  labour  with  hemorrhage,  ex- 
cessive smoking,  and  injuries  with  shock  are  also  influential. 

Sympfoms. — Locomotor  ataxia  may  be  divided  into  3  stages;  the 
initial  or  pre-fi/trxic,  the  ataxic,  and  the  para/ffttt: 

(1)  The  initial  stage  may  last  for  a  few  months  or  several  years. 
First  noticed  are  slight  uncertainty  in  walking  (especially  in  the 
dark),  occasional  darting  pains  in  the  legs  or  rectum,  sensations  of 
numbness  in  the  feet,  and  attacks  of  double  vision  and  vertigo. 
Vesical  control  is  impaired  and  sexual  power  diminished.  The  knee- 
jerk  is  lost.  The  patient  feels  profoundly  fatigued  without  exer- 
tion.    Areas  of  tactile  ansBsthesia  may  be  discovered  on  the  trunk. 

(2)  The  ataxic  stage  lasts  for  several  years.  The  patient's  un- 
eteadiness  increases,  so  that,  when  walking,  he  uses  a  cane  and 
watches  the  ground  and  his  feet.  He  can  not  stand  with  eyes 
closed  without  swaying  or  jierhaps  falling.  The  numbness  in  his 
feet  is  such  that  he  feels  as  if  walking  on  a  thick  carpet.  There  are 
areas  of  anaesthesia  on  the  legs  or  the  feet  and  toes.    The  leg  pains  are 


DISEASES  OF  THE   NERVOUS  SYSTEM 


1059 


lightning-like  and  occur  in  paroxysmB.  Sexual  power  may  be  lost. 
Vesical  control  is  impaired,  and  there  are  constipation,  girdle  eensa. 
tioQ,  attacks  of  epigastric  pain  with  Tomiting^  and  perhaps  a  cause- 
less diarrhcea.  The  pupils  become  small  and  react  to  accommoda- 
tion, but  not  to  light.  Later  the  ataxia,  pain,  and  auitsthesia  may 
affect  the  arms. 

(3)  The  paralijtic  stage.  The  power  of  walking  is  entirely  lost, 
although  the  muscular  strength  of  the  legs  is  fairly  good.  With 
closed  eyes  the  patient  does  not  know  where  his  legs  are,  the  ataxia 
and  anaesthesia  are  marked,  and  he  does  not  feel  a  touch  or  the  prick 
of  a  pin.  The  ataxia,  auBestheeia,  and  pains  in  his  arms  have  in- 
creased, but  never  become  as  bad  as  in  the  legs.  The  pains, although 
present,  are  not  as  severe.  The  bladder  is  paretic,  anaesthetic,  and 
has  to  be  catheterized.     There  is  usually  no  mental  involvement. 

Descriplion  of  Si/mpioms. — Atiixia,  both  static  and  motor,  is  pres- 
ent very  early  in  a  moderate  degree,  due  to  a  beginning  ansesthesia  of 
the  joints  and  tendons.  The  knee-jerk  is  early  lost — an  important 
diagnostic  sign.  The  stution  (III,  page  35)  and  gait  ((1).  page  3«) 
are  characteristic;  so  also  are  pains  of  a  lightning  or  lancinating 
type,  usually  in  the  legs,  along  the  course  of  the  nerves,  or  in  small 
areas  on  the  leg,  foot,  or  thigh,  so  sudden  and  severe  Ihat  the  pa- 
tient involuntarily  jumps  or  jerks  the  limb.  An  early  symptom 
may  be  a  severe  rectal  neuralgia.  The  pains  may  be  nearly  continu- 
ous, or  may  occur  every  few  days  or  only  once  or  twice  a  month. 
Sometimes  they  are  entirely  absent  for  several  months,  only  to  return 
with  renewed  vigour,  but  usually  persist  throughout  the  disease. 
There  may  be  some  trigeminal  neuralgia. 

Areas  of  tactile  anmsthosia  on  one  or  both  sides  of  the  chest,  and 
in  the  back  at  the  same  level,  are  early  and  diagnostic  symptoms. 
Anesthesia  aifeots  first  the  feet,  then  the  legs  and  thighs,  fingers  and 
hands,  later  extending  from  the  thighs  to  the  trunk.  The  ansBsthesia 
is  greatest  to  pain,  hut  also  affects  the  tactile  and  temperature  senses. 
There  are  often  delayed  sensation  and  polynesthesia.  In  the  hands 
the  anajsthesia  appears  first  over  the  ulnar  distribution. 

Optic  atrophy  ((5  per  cent  of  all  cases,  more  often  in  left  eye) 
api>ears  in  the  pre-ataxic  stage,  and  if  the  patient  has  reached  the 
second  stage  without  it  he  wilj  probably  escape  it  altogether  (Dana)- 
It  begins  with  flashes  of  light,  miiscm  rob' (antes,  and  increased  sen- 
sitiveness to  light.  Vision  fails,  and  there  is  often  a  disturbance  of 
colour  sense,  and  always  an  irregular  contraction  of  the  field  of  vision. 
The  atrophy  progresses  until  in  about  3  years  blindness  results. 
Disorders  of  hearing  arc  frcffuent,  usually  due  to  middle-ear  disease. 

The  eye  muscles  are  nearly  always  implicated.     The  pupils  are 
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small,  fiomctimes  uneven,  and  react  to  aceomraodatiou  but  not  to 
light  (Argyll-Kobertsou  pupil).  At  the  begiuuing  the  light  reaction 
may  be  merely  sluggish.  The  ocular  ekin  reflex  is  early  abolished. 
Sometimes  light  and  acconiinodation  reflexes  are  both  lost,  more  fre- 
quently in  exudative  brain  syphilis. 

Not  iufrecjuently  there  is  early  a  slight  drooping  of  one  or  both 
lids — sympathelic  nerve  ptosis.  Of  the  external  eye  muscles  those 
most  often  affected  are  the  external  rectus,  levator  palpebrae  and 
internal  rectus,  one  or  several.  These  paralyses  occur  most  often  in 
syphilitic  cases,  and  may  be  transitory  or  permanent.  Early  paraly- 
ses are  usually  transitory. 

Arthropathies  (especially)  and  spoutaneons  fractures  of  bones 
occur  in  from  5  to  10  per  cent  of  all  cases.  The  knees,  ankles,  and 
hips  are  must  often  affected,  but  the  shoulder,  elbow,  wrist,  and  fin- 
ger jointH  may  be  involved.  Fractnres  occur  oftenest  in  the  shaft 
and  neck  of  the  femur.  In  arthroputhies  a  sudden  painless  swelling 
of  the  joint  develops  in  from  24  to  48  hours.  An  osseous  hyper- 
plasia of  the  joint  occurs  and  it  becomes  much  enlarged.  If  the 
swelling  is  due  simply  to  synovial  distention  and  enlargement  of 
bones,  as  in  some  mild  cases,  it  soon  goes  down  and  the  joint  returns 
to  nearly  ita  natural  size.  In  more  severe  cases  the  disturbance  pro- 
gresses, the  ligaments  become  relaxed,  the  bones  of  the  joint  are 
freely  movable,  luxations  are  easily  produced,  and  the  limb  is  almost 
or  quite  useless.  Arthropathies  may  occur  in  the  early  stages  and 
often  are  not  recognised. 

Spontaneous  fractures  are  usually  due  to  a  slight  fall  or  injury, 
but  violent  muscular  etTorts  may  cause  them.  They  are  painless, 
and  heal  well,  sometimes  with  unusual  rapidity. 

Tropliic  disturban<-es  of  the  skin  are  numerous  and  usually 
appear  late.  Herpes  and  lichen  are  the  most  common.  A  round 
perforating  ulcer  may  form  on  the  sole  of  the  foot,  sometimes  follow- 
ing the  cutting  of  a  corn.  Teeth  and  nails  may  fall  out  in  rare 
cases. 

"  Crises  "  of  various  kinds  occur  in  tabes.  Gastric  crises  are  the 
most  common.  They  consist  of  attacks  of  severe  epigastric  pain 
with  vomiting,  sometimes  diarrhoea,  and  may  last  for  2  or  3  days. 
Laryngeal  crises  are  sudden  attacks  ^f  spasm  of  the  adductors  or 
paralysis  of  abductors,  with  noisy,  croupy  respirations,  oongh,  aud 
struggling  for  breath.  Vertigo  may  be  present  and  cause  the  pa- 
tient to  fall.  The  pulse  may  be  very  rapid.  The  attack  lasts  from 
a  few  minutes  to  several  hours,  aud  is  distressing  but  not  dangerous. 
Simple  aphonia  may  be  present.  Cardiac  crises  consist  of  a  sudden 
dyspnoja  with  rapid  heart  action  and  a  sense  of  suffocation.     Great 
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weariness  and  heaviness  in  the  limbs  is  an  early,  characteristic,  and 
c'oustant  symptom. 

Muscular  atrupliics  sometimes  occur.  There  may  be  a  true  pro- 
gressive muscular  atrophy,  with  ophthalmoplegia,  bulbar  paralysis, 
and  spinal  amyotrophy ;  localized  muscular  atrophies,  with  wasting 
of  certain  groups  of  muscles  in  arms  or  legs;  or  general  wasting. 
Hi'mipk'giii  and  acute  paraplegia  are  found  rarely.  Cerebral  symp- 
toms sometimes  occur  in  tabes,  mainly  insomnia  and  vertigo. 

The  course  of  the  disease  is  not  always  progressive.  Its  duration 
varies  from  1  to  30  years.  The  Ist  and  2d  stages  may  last  between 
5  and  20  years  each. 

DiiignoHix. — The  cardinal  points  are:  loss  of  knee-jerks;  light- 
ning pains  ;  Romberg  symptom  and  ataxic  gait ;  Argyll-Kobertson 
pupil;  numbness  of  the  feet;  a  history  of  syphilis;  and  the  slow 
onset  of  the  disease.  Lightning  pains,  loss  of  knee-jerks,  and  Argyll- 
Robertson  pupils  are  usually  sufficient  to  assure  a  diagnosis.  The 
disease  in  the  first  stage  must  be  distinguished  from  multiple  neu- 
ritis, hereditary  ataxia,  spinal  syphilis,  spinal  tumour,  chronic  mye- 
litis, neurasthenia,  and  general  paresis, 

Frognonix. — Iti  a  few  (;a8e8  the  disease  may  be  stopped  in  the  1st 
stage  and  the  patient  may  get  practically  well.  After  the  2d  stage 
a  cnre  is  impossible,  but  the  patient  may  be  made  comfortable  and 
his  condition  somewhat  improved.  Death  is  rarely  due  to  the  dis- 
ease or  its  "crises." 

ihreditary  Spinal  Ataxia  {Friedreich's  Ataxia). — The  chief  pre- 
disposing cause  is  an  inherited  hick  of  development  of  the  cord,  more 
especially  of  its  posterior  columns  and  pyramidal  tracts  (Fig-  197, 
page  522),  Other  predisposing  causes  are  neuroses,  syphilis,  and 
habitual  intemperance  in  the  parents.  The  disease  develops  between 
(i  and  15  years  of  age,  sometimes  earlier  or  later,  usually  about  the 
12th  year,  more  often  in  males,  in  children  of  the  labouring  and 
farming  classes,  and  seems  to  follow  the  infectious  fevers. 

S^Tnjtfnmn. — There  is  at  first  some  ataxia  and  weakness  in  the 
legs,  which  gra<lually  increa>?eB  and  iiftor  5  or  (j  years  extends  to  the 
artuB.  Walking  is  seriously  interfered  with,  and  movements  of  the 
arms  are  impaired.  Within  the  first  year  the  knee-jerks  are  abol- 
ished. There  may  be  luilhar  symptoms,  such  as  thick  or  scanning 
speech,  and  fre'iucntly  nystagmus.  Headache  and  vertigo  are  often 
present.  There  are  no  vesical  or  rectal  disturbances.  Talipes  varus, 
dorsal  flexion  of  the  toes,  or  some  other  deformity  of  the  foot,  and 
lateral  curvature  of  the  spine  often  appear.  The  legs  become  weaker, 
until  finally  paraplegia,  with  contracturcB  and  atrophy,  begins.  Os- 
cithition  of  the  head  and  choreiform  or  inco-ordinate  movements  of 
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the  extremities  raay  appear.     The  progress  of  the  disease  is  slow, 
Less  common  t^ymptoms  are :   tremors,  spasms,  decreased  electrical 
irritability,  vasomotor  paresis,  polyuria,  muscular  atrophy,  glycosu 
fibrillary  trtmor,  attacks  of  choking,  anresthesia,  ptyalism,  diplopi 
strabismus,  blepharospasm,  ptosis,  sluggish  pupils,  impotence,  tachy- 
cardia, incontinence  of  urine,  fragilitas  ossium,  and  profuse  sweats. 

Difftrential  Diagnoais. — The  cardinal  points  are :  atasia,  begin- 
ning in  legs  and  extending  to  arms  and  tongue;  peculiar  rolling, 
ataxic  gait ;  disturbance  of  speech ;  spinal  curvatures  and  talipes ; 
gradual  development  of  paraplegia;  loss  of  knee-jerk;  absence  of 
cutaneous  anfesthesia,  bladder  disturbance,  severe  pains,  and  eye 
troubles,  except  nystagmus;  and  the  development  of  the  symptoms 
at  about  puberty. 

/"ro^/joifij*.— Although  progressive,  the  disease  may  be  stationary 
for  a  long  time.     Its  average  duration  is  between  15  and  20  years. 

ANTERO-LATERAL    COLUMN    GROUP 

IL  Spastic  Spinal  Paralysis  {Lateral  Spinal  Scl.erosis). — Two 
varieties  are  here  considered:  Little's  disease  and  Erb's  syphilitic 
form. 

Little's  Disease. — A  spastic  spinal  paralysis.  Always  congenital, 
presumably  due  to  developmental  defects  in  the  pyramidal  tracts  of 
the  cord  {Fig.  l'J7,  page  52'i).     It  may  be  Jiereditary. 

In  family  types  the  disease  may  not  appear  until  the  5th  year  or 
even  later,  but  is  usually  manifested  within  the  1st  year.  The  st/mp- 
toms  are  those  of  ordinary  cerebral  diplegia  or  birth  palsy,  except 
that  there  are  no  marked  mental  defects;  the  child  is  not  niicro- 
cophaltc  and  idiotic ;  there  are  nu  hydrocephalus,  cranial  nerve  pal- 
sies, or  epilepsy.  Children  suffering  from  this  disease  walk  "  cross- 
legged,"  the  legs  crossing  one  in  front  of  the  other.  The  legs  are 
more  affected  than  the  arms.  The  facial  and  throat  muscles  may  be 
involved.  Pain  is  absent.  Occasionally  the  disability  increases  as 
the  child  grows  older,  rigidity  and  contractures  occurring  in  the 
legs  and  arms.  At  puberty  mental  impairment  and  epilepsy  may 
appear. 

The  absence  of  epilepsy,  microcephalus,  and  mental  defects  dis- 
tinguishes the  disorder  from  cerebral  diplegia.  The  involvement  of 
the  arms  and  the  absence  of  pain  and  sphincter  disturbance  are  the 
points  in  which  it  differs  from  myelitis  due  to  compression.  He- 
reditary spastic  paraplegia  makes  its  appearance  at  about  the  5th 
year,  is  found  in  succeeding  generations  of  a  family,  and  involves 
chiefly  the  legs.  In  mild  eases  the  patient  may  learn  to  walk  and 
use  his  hands,  and  may  slowly  improve  and  live  to  a  good  age. 


DISEASES  OF  THE  NERVOUS  SYSTEM 


1063 


Syphilitic  Spftsfir  Spinal  Paralysis. — This  disease,  differentiated 
by  Erb  from  lateral  sclerosis,  is  (W.  Browsiso)  of  much  mort  common 
occurrence  than  the  primary  form.  Its  onset  is  slow  and  usually 
within  5  years  of  the  initial  lesion.  The  majority  of  cases  develop 
between  20  and  40  years  of  age, 

The  symptoma  are  the  gradual  oncoming  of  rigidity  and  stiff, 
ness  of  the  muscles  of  the  legs,  with  cramps,  muscular  twitchings- 
tremor,  increased  reflexes,  and  aukle  clonus.  The  gait  is  dragging, 
shuffling,  and  cross-legged  (see  (4),  page  1062).  The  muscles  are  in 
a  state  of  tension  and  resist  passive  movement.  The  Babinski  reflex 
(page  508)  is  an  early  symptom.  The  disease  may  at  first  be  uni- 
lateral, but  soon  involves  both  lower  extremities.  It  affects  primarily 
the  muscles  of  the  thigh  and  leg,  later  those  of  the  hip.  The  patient 
may  be  finally  confined  to  bed,  and  there  are  contractures  of  the 
affected  muscles  whereby  the  knees  are  drawn  up  to  the  abdomen 
and  the  heels  to  the  buttocks,  resisting  all  efforts  at  extension. 
Muscular  atrophy  from  disuse  follows.  The  upper  extremities  are 
often  not  involved,  but  may  become  affected  toward  the  latter  part 
of  the  disease,  This  form  of  the  niiikdy,  us  distinguished  from 
Little's  disease  and  other  spastic  paraplegias,  is  characterized  by  the 
presence  of  rectal  and  bladder  disturbances,  and  occasionally  by  pain 
and  other  disorders  of  sensation.  It  is  an  essentially  chronic  dis- 
order extending  over  many  years,  and  is  usually  progressive.  It  ia  at 
times  arrested  or  much  ameliorated  by  treatment, 

POSTERIOR    AND    LATERAL  COLUMN   GROUP 

in.  The  Combined  Scleroses.— This  term  ri'lutos  to  certain  forma 
of  degenerative  sclerosis  in  which  both  the  posterior  and  lateral  col- 
umns of  the  spinal  cord  (Fig,  197i  page  622)  are  involved. 

The  extent  of  the  sclerosis  (Putnam,  Starr)  depends  largely  upon 
the  duration  of  the  disease.  In  some  instances  the  lateral  columns 
are  fir:?t  and  more  deeply  involved;  in  others  the  posterior;  in  time 
the  entire  length  of  both  columns. 

The  combined  scleroses  have  been  studied  in  this  country,  especially 
by  Putnam  and  Dana,  and  particularly  with  reference  to  the  variety  of 
the  disease  which  occurs  in  profoundly  auiEniic  and  toxic  conditions. 

Of  all  the  combined  scleroses,  there  are,  according  to  Dana,  but 
three  which  possess  a  practical  clinical  interest.  They  are,  in  his 
classification,  as  follows: 

1.  Combined  scleroses  of  profoundly  anaemic  and  cachectic  or  toxic 
states  (Putnam's  type). 

2.  Hereditary  spinal  ataxia  (Fried8eich'b). 

3.  Hereditary  ataxic  paraplegia. 
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(1)  The  Combined  Scleroses  of  Pernicious  Anrnnia  and  Cachectic 
States  (Putnam's  Type). — Occurs  more  often  in  women  between  the 
ages  of  45  and  65.  A  neuropathic  constitution  predisposes.  Active 
causes  are  severe  malarial  toxaemia,  pernicious  anaemia  and  its  fac- 
tors, disease  of  the  suprarenal  capsule,  and  perhaps  lead-poisoning. 

Symptoms. — The  initial  symptom  is  nsnally  numbness  in  the  ex- 
tremities, followed  by  increasing  weakness,  and,  finally,  paraplegia. 
Emaciation  and  anaemia  are  marked,  and  obstinate  diarrhoea  may  be 
present.  There  is  no  paralysis  until  the  paraplegia  appears.  The 
common  symptoms  are  spasticity,  exaggerated  knee-jerk,  ankle  clonus, 
perhaps  ataxia,  and  some  anaesthesia.  Girdle  sensation  and  lightning 
pains  are  rare.  The  arms  are  involved,  but  not  so  much  as  the  legs. 
Speech,  vision,  and  other  special  senses  are  not  affected.  The  sphinc- 
ters are  not  involved  until  late.  Finally  there  may  be  some  mental 
disturbance.  In  diagnosis  the  cardinal  points  are :  the  age ;  the 
presence  of  profound  ansemia  and  perhaps  of  a  malarial  history; 
paraesthesia ;  slight  ataxia;  marked  and  progressive  weakness  and 
emaciation  ;  obstinate  diarrhoea  and  rather  sudden  paraplegia.  The 
prognosis  is  not  good. 

(2)  Hereditary  Ataxic  Paraplegia. — Occurs  in  females  between 
the  ages  of  12  and  16  (Dana).  The  predisposing  cause  is  a  neurotic 
heredity.  No  exciting  cause  is  known.  The  symptoms  are  weak- 
ness and  stiffness  of  the  legs  with  marked  ataxia,  occasionally  more 
cerebellar  than  spinal.  The  reflexes  are  much  exaggerated,  with 
ankle  clonus,  and  some  paraesthesia,  but  no  pains,  painful  spasms,  or 
anaesthesia.  The  arms  may  be  slightly,  but  the  legs  are  chiefly,  in- 
volved. The  face,  cranial  nerves,  and  sphincters  escape.  The  health 
is  otherwise  good.  The  diagnosis  must  be  made  from  the  gradual 
onset  and  slow  progress  of  the  disease,  the  age  at  the  onset,  the 
hereditary  and  family  history,  the  ataxia,  and  the  paraplegia.  The 
course  is  slow  and  long,  and,  as  far  as  life  is  concerned,  favourable. 

V.    INFLAMMATION  OF  THE  SPINAL  MENINGES 

(I)  External  Meningitis  {Pachymeningitis  Externa). — Affecting 
outer  surface  of  dura  mater.  Rare  and  nearly  always  secondary  to 
tuberculosis,  caries  of  spine,  psoas  abscess,  sacral  bedsores,  perito- 
nitis, pyaemia,  or  purulent  pleurisy. 

Symptoms. — Local  pain  in  back,  radiating  pains,  tenderness, 
hyperaesthesia,  paresis,  twitching,  paraplegia,  exaggeration  of  re- 
flexes, sphincter  involvement,  and  sometimes  anaesthesia. 

Diagnosis. — Radiating  pains,  tenderness,  kyphosis,  and  the  pres- 
ence of  the  local  disease,  with  the  motor  and  sensory  irritation  and 
paralysis,  are  the  diagnostic  points.     Prognosis  usually  bad. 
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(II)  Internal    Spinal  Meningitis   (Pachymoitngitis    Interna). — 
iffecting  inner  surface  of  dura  niatcr.    Two  varieties  arc  recognised, 

hemorrhagic  ami  liypertrnphie.  Usually  occurs  in  adults,  sometimes 
in  childreu,  more  often  in  males.  Kxcititig  causes  are  alcoholism, 
exposure,  syphilis,  and  trauma  {most  important). 

Symptomis. — I'ain  (shooting  to  occiput  and  hack)  and  stifTness  in 
the  neck,  with  numbness,  prickling,  pain,  and  perhaps  stiffness  and 
crumps,  in  the  arms,  generally  more  in  one  than  the  other,  and  worse 
at  night.  There  may  lie  nausea  and  vomiting.  After  6  months  par- 
alysis begins,  with  weaknetis,  atrophy,  rigidity,  and  coutraclures  in 
the  arnjs.  Auajsthesia,  hypersesthesia.  and  tropliic  changes  occur. 
Paraplegia  follows,  with  rigidity  and  increased  retlexes,  and  the 
patient  tinally  dies  of  exhaustion.  IHuff/ionin  must  be  made  from 
tumour,  Pott's  disease,  myelitis,  wryneck,  and  progressive  muscular 
atrophy.  The  important  points  are:  history  of  injury;  slow  pro- 
gressive course ;  the  localization  of  the  symptoms  and  their  bilateral 
character;  ami  pain.  The  majority  of  cases  die.  Some  are  cured, 
others  remain  ^stationaiy  for  long  periods. 

(III)  Acute  Spinal  Leptomeningitis  {Infiummation  of  the  Pta  Mater 
of  the  Spinal  Cdnl). — Frequently  occurs  in  connection  with  disease 
of  the  cerebral  pia  mater,  seldom  alone.  Children  are  most  often 
affected,  and  among  adults,  men.  Alcoliol  predisposes.  Always  sec- 
ondary to  an  infection,  with  or  without  traumatism.  Exciting  causes 
are  tuberculosis,  syphilis,  typhoid  fever,  rheumatism,  insolation,  ex- 
posure, and  surgical  operations. 

Sijinpifirns. — Pain  in  the  back  and  along  the  nerves,  with  some 
fever  and  an  initial  chill.  The  pain  increases,  and  there  is  dorsal 
tenderness,  and  rigidity  of  the  muscles  of  the  back,  sometimes 
amounting  to  opisthotonus.  There  is  constipation,  occasional  re- 
tention of  urine,  and  liyperse.sthesia  of  the  skin.  The  reflexes  at  first 
are  increased.  Paralysis  comes  on  after  a  time,  and  there  are  reten- 
tion of  urine,  anaesthesia,  and  atrophy.  The  weakness  increases,  bed- 
sores may  occur,  and  death  from  exhaustion  ensue.  The  symptoms 
come  on  more  slowly  in  the  tuberculous  form,  and  with  greater 
severity  in  the  septic;  form. 

Differeniufl  IHiu/nostK.— This  must  be  made  from  myelitis,  rabies, 
tetanus,  gonorrhieul  rheumatism,  rheumatism  of  the  dorsal  muscles, 
and  strychnine  poisoning.  In  myelitis  there  ia  not  much  pain  and  a 
great  deal  of  paralysi.'*.  In  tetanus  there  is  trismus,  no  fever,  and  a 
history  of  trauma. 

Fr()q)io.>*is. — Not  good,  especially  in  cases  with  high  fever,  severe 
pains,  and  early  jiaralysis,  and  in  tuberniilous  meningitis.  The  acute 
form  may  subside  and  become  chronic. 
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(lY)  Chronic  Spinal  Leptomeningitis  and  Meningo-Myelitls.— Bare, 
always  secondary,  generally  to  cerebro- spinal  meningitis,  syphilis,  or 
chronic  alcoholism.     Occurs  oftenost  in  male  adults. 

The  synipl(f?ns  are  the  same  as  those  of  the  disease  to  which  it  ia 
secondary.  Pain  in  back,  radiating  to  trunk  and  limbs,  tenderness 
and  stiffness  of  spine,  twitching  and  spasms  in  limbs  with  weakness, 
and  later,  paraly^sis,  atrophj',  anaesthesia,  and  weakness  of  the  bladder, 
are  the  usual  symptoms.     The  course  of  the  disease  is  irregular. 

The  differential  diagnosis  must  be  made  from  tabes  dorsalis,  my- 
elitis, spinal  irritation,  vertebral  caries,  and  tetanus.  In  tabes  dorsalis 
the  knee-jerk  is  absent  and  there  is  ataxia,  but  no  paralysis  and  no 
tenderness  along  the  spine.  In  vertebral  caries  there  is  deformity, 
the  pain  and  tenderness  is  more  localized,  and  there  is  spasmodic 
fixation  of  the  trunk.  In  spinal  irritation  there  is  neura.sthenia  or 
hysteria,  and  no  rigidity,  radiating  pains,  twitching,  atrophy,  or 
paralysis.     The  disease  is  seldom  fatal. 

VI.    INFLAMMATION  OP  THE   MEMBRANES  OF  THE   BRAIN 

(I)  Serous  Meningitis  {Alcoholic  Meningitis,"  Wet  Brain"). — An 
acute  to.xiemia  of  the  brain  rather  than  a  true  meningitis.  Occurs 
most  frequently  in  males,  usually  after  8  or  10  years  of  drinking,  and 
between  the  ages  of  30  and  40.  The  persistent  use  of  chloral,  co- 
caine, or  morphine  may  lead  to  the  same  condition.  The  exciting 
cause  is  usually  a  continuous  drinking  spell  of  2  or  3  weeks,  ending 
perhaps  in  delirium  tremens. 

jSymptoms. — If  the  patient  has  had  delirium  tremens,  he  sinks, 
after  2  or  3  days,  into  a  semi-coma  with  muttering  delirium,  delu- 
sions, and  hallucinations.  The  temperature  is  normal,  or  slightly 
above,  with  rapid  pulse.  There  is  hypertesthesia  of  the  skin,  and 
pain  upon  pressure  on  the  muscles  of  the  arms,  legs,  or  abdomen. 
The  pupils  are  small.  In  a  few  days  the  stupor  becomes  more  com- 
plete  and  the  patient  hardly  can  be  aroused.  Arms,  legs,  and  neck 
are  stiff,  and  the  latter  is  somewhat  retracted,  and  painful  if  moved. 
The  reflexes  are  exaggerated,  and  the  abdominal  walls  retracted. 
The  eyelids  are  closed,  the  pupils  small  and  do  not  react  well 
to  light.  The  tongue  is  dry  and  coated.  There  may  be  invol- 
untary evacuations  of  the  rectum  and  bladder.  The  extremities 
become  cold  and  stiff,  the  pulse  fast  and  weak.  The  coma  deepens, 
and  the  fever  may  rise  to  104°.  Pneumonia  may  be  present  near 
the  end.  Some  cases  do  not  go  into  this  last  stage,  but  improve  and 
recover. 

Diagnosis. — Must  be  distinguished  from  acute  encephalitis,  ordi- 
nary suppurative  meniDgitis,  and  acute  serous  meningitis  caused  by 
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infection,  but^  aa  the  symptoms  of  all  these  are  very  eimilar,  the 
alcoholic  history  UBually  decides  the  diagnosis.  Prognosis  bad  after 
marked  rigidity  and  coma  have  begun.  In  most  cases  when  the 
neck  is  stifi  the  patient  dies;  if  not,  the  prognosis  is  better. 

(II)  Inflammation  of  the  Dura  Mater  (Pachijmemngith  Externa). 
— Common  causes  are  injuries,  caries  of  the  petrous  bone  in  mas- 
toid disease,  or  the  ethmoid  bone  in  ozena,  necrosis,  erysipelas,  and 
syphilis.  The  disease  may  be  acute  or  subacute.  The  symptoms  are 
fever,  local  headache,  delirium,  and  occasionally  convulsions  and 
paralysis.     The  diagnosis  is  made  by  finding  the  local  cause. 

(III)  Inflammation  of  the  Pia  Mater  {Leptomeningitis).— Th6  fol- 
lowing varieties  are  recognised : 

(1)  Acute  iSimple  Leptomeningiiia. — Occurs  more  frequently  in 
males,  especially  in  the  young.  Trauma  and  acute  alcoholism  pre- 
dispose. The  disease  is  always  the  result  of  an  infection,  reaching 
the  membranes  usually  from  without,  sometimes  through  the  blood. 
Disease  of  the  middle  ear  and  mastoid  cells  is  the  most  frequent 
cause.  Others  are  operations  upon  or  disease  of  the  frontal  sinuaes 
and  upper  nasal  passages ;  disease,  injuries,  and  fracture.s  of  the  cra- 
nial bones ;  pneumonia,  septicaemia,  pyaemia,  scarlet  fever,  variola, 
rheumatism,  empyema,  typhoid  fever,  mumps,  measles,  and,  more 
rarely,  endocarditis  and  brain  abscess.  Sunstroke  alone  does  not 
seem  to  be  a  potent  factor. 

Sympttyms. — Prodromal  symptoms  are  languor,  malaise,  headache 
(most  prominent),  irritability,  vertigo,  loss  of  appetite,  and  vomiting. 
In  the  second  or  irritative  stage,  headache,  delirium,  rigidity  of  the 
neck,  hyperasthesia  of  the  skin,  vomiting,  retraction  of  the  abdo- 
men, irregular  fever,  contracted  and  often  unequal  pupils,  and  occa- 
sionally optic  neuritis  or  retinitis  are  the  chief  symptoms.  Headache 
is  persistent  with  severe  exacerbations.  There  is  an  early  muttering 
delirium,  with  perhaps  alternating  stupor  and  violence.  Vomiting, 
when  present,  is  of  an  explosive  (projectile)  character,  The  neck  is 
retracted  and  rigid.  (Jeneral  rigidity,  resembling  catalepsy,  may 
appear.  If  the  skin  is  scratched  a  red  line  appears  {facfie  cerebrale). 
The  abdomen  is  "boat-shaped."  There  is  photophobia,  usually  with 
contracted  and  uneven  pupils.  Convulsions  and  cranial-nerve  pa- 
ralysis (ptosis,  strabismus,  facial  palsy)  may  ensue.  Respiration  is 
rapid  and  uneven;  the  pulse  usually  arrhythmic  or  intermittent 
(50  to  70).  There  is  irregular  fever  (101°  to  103°),  with  constipation 
and  oliguria  (pomefimes  albuminuria). 

In  the  paralytic  stage  there  is  stupor  or  coma.  Some  rigidity 
persists,  so  also  the  scaphoid  abdomen.  The  pupils  may  become 
dilated,  the  skin  is  moist,  and  urine  and  stools  may  be  passed  invol- 
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untarily.  Usually  death  occors  within  a  day  or  so  after  this.  The 
disease  generally  lasts  from  1  to  2  weeks,  bat  it  may  begin  suddenly 
with  coma  and  the  patient  die  within  1  or  2  days. 

Diagnosis. — The  symptoms  and  the  history  of  the  exciting  cause 
usually  make  the  diagnosis  easy.  The  chief  difScnlty  is  to  distin- 
guish it  from  cerebro-spinal  fever  or  tuberculous  meningitis.  The 
prognosis  is  bad,  not  so  serious  as  in  tuberculous  meningitis,  more 
so  than  in  cerebro-spinal  meningitis. 

(2)  Epidemic  Cerebrospinal  Meningitis  {Spotted  Fever,  Cerebro- 
spinal Fever). — See  page  737. 

(3)  Tuberculous  Meningitis. — See  page  788. 

VII.    DISEASES  OP  THE  CEREBRAL  SUBSTANCE 

I.  Apoplexy  from  Intracranial  Hemorrhage  {Cerebral  Hetnorrhage, 
Hemiplegia). — There  may  be  :  dural  or  pachymeningeal ;  pial  or  sub- 
arachnoid; or  central  hemorrhages;  and  hemorrhage  into  the  me- 
dulla, pons,  and  cerebellum  (Dana). 

(1)  Central  Hemorrhage. — Most  common,  and  due  to  rupture  of 
the  blood  vessels  supplying  the  internal  capsule,  the  great  basal 
ganglia,  and  the  white  matter.  Occurs  somewhat  more  frequently 
in  males,  and,  in  four  fifths  of  all  cases,  after  the  age  of  40.  The 
predisposition  increases  yearly  from  40  to  80. 

Heredity,  marasmic  conditions,  infective  fevers,  chronic  alco- 
holism, chronic  kidney  disease,  gout,  rheumatism,  and  syphilis  pre- 
dispose. Heart  and  arterial  disease  and  miliary  aneurisms  are  deter- 
mining causes.  Other  factors  are  scurvy,  purpura,  leucocythsemia, 
and  the  apoplectic  habit.  Exciting  causes  are  sudden  physical  exer- 
tion, coitus,  passion  or  excitement,  excessive  eating  and  drinking, 
straining  at  stool,  or  a  cold  bath. 

Symptoms. — The  discussion  of  the  symptoms  of  apoplexy  involves 
a  complicated  series  of  anatomical  data.  Only  the  more  ordinary 
classical  types  are  here  touched.  Very  rarely,  except  in  sjrphilitic 
cases,  there  are  prodromal  symptoms,  vertigo,  "  full "  feelings  or  pain 
in  the  head,  numbness  of  one  hand  and  foot,  loss  of  memory  for 
words,  and  bad  dreams.  The  heart  action  may  be  irregular  and  nose- 
bleed may  occur.  The  attack  is  sudden  with  convulsions  and  coma ; 
coma  alone  ;  or  no  loss  of  consciousness  at  all.  Convulsions  rarely 
occur  with  the  attack  ;  are  unilateral  or  partial,  but  may  be  general 
(due  to  meningeal  hemorrhage). 

The  attack  usually  begins  with  sudden  vertigo  and  unconscious- 
ness (see  Coma  from  Apoplexy,  page  77).  Retention  or  incontinence 
of  urine  and  faeces  may  occur.  The  sp.  g.  of  the  urine  is  high,  and  it 
may  contain  albumin.    In  severe  cases  the  temperature  may  be  sub- 
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normal  during  the  first  12  hours.  Usually  the  temperature  of  the 
paralyzed  side  exceeds  that  of  the  other  by  1°  or  2°.  In  rapidly 
fatal  cases  the  coma  persists,  the  pulae  increases  in  rapidity,  there  is 
Chejne-Stokes  breathing,  the  temperature  rises  to  102"  or  103°  until 
shortly  before  death,  when  it  may  fall  again,  speech  and  swallowing 
become  difficult,  liypostatic  pneumonia  develops,  and  the  pittient 
dies  in  from  2  to  4  days.  There  are  fatal  cases  wliich  run  a  slower 
course  of  2  to  3  weeks ;  in  these  consciousness  is  partially  regained, 
and  tlie  patient  is  stuporous  or  mildly  delirious,  witli  restlessness 
and  lu'iuhiehes.  The  temperature  remains  normal,  until  after  2  or 
3  weeks,  when  it  rises,  pneumonia  sets  in,  the  patient  becomes  uncon- 
scious and  dies. 

The  majority  of  cases  are  not  fatal.  In  iheeo  the  coma  dieap- 
pears  within  5  or  G  hours,  the  patient  is  weak  and  may  be  mentally 
confused,  with  some  disturbances  of  speech.  The  condition  is  now 
one  of  hemiplegia,  the  arm  and  leg  being  affected  moat,  the  face 
least.  Of  the  facial  nerve  oeily  the  lower  2  brandies  are  involved 
and  the  eyes  can  be  closed.  The  tongue  protrudes  toward  the  affected 
side.  Aussthesia  ia  sometimes  present  on  the  paralyzed  side,  and 
occasionally  there  may  be  hi'mianopia  and  disturbances  of  hearing. 
According  to  the  site  of  the  lesion  there  may  be  motor  or  sensory 
aphasia  (page  2(J9).  The  paralyzed  limbs  are  at  first  usually  flaccid, 
but  rigidity  may  begin  early.  The  temperature  usually  rises  to  100" 
or  102°  on  the  2d  or  3d  day,  and  then  gradually  falls  to  the  normal 
about  the  10th  day.  A  continued  rise  of  temperature  after  the  4th 
or  5th  day  indicates  an  inflammatory  reaction  or  more  hemorrhage. 

The  chronic  sffft/c  begins  when  the  fever  and  signs  of  cerebrul 
irritation  have  disappeared,  usually  in  about  4  weeks.  The  leg  and 
arm  can  he  moved  Koniewhat,  the  sensory  symptoms  are  less  marked, 
the  mind  is  clear,  and  there  is  no  headache.  The  face  is  least 
affected,  the  leg  next,  and  the  arm  most. 

The  rigidity,  beginning  about  the  2d  week,  gradually  increases 
until  there  are  contnirtnres  of  the  aflFected  limbs,  involving,  in  the 
foot,  the  extensors  more  than  the  Re.xors.  For  the  gait,  see  (4),  pjige 
37.  The  shoulder  is  addncted  and  the  forearm  fle.\e(],and  the  fingers 
are  flexed  into  the  palm.  The  face  muscles  are  slightly  contracted 
and  ilraw  to  the  affected  side.     There  is  no  muscular  atrophy. 

The  reflexes,  at  first  diminished  or  absent,  reap]H'ar,  the  knee, 
ellww,  and  wrist  jerks  are  much  exaggerated,  and  there  is  ankle 
clonus.  Electrical  irritability  is  never  much  altered.  In  the  par- 
alyzed limbs  there  may  be  tremor,  ataxia,  as.sociated,  continuous  or 
athetoid,  choreic,  and  spastic  movements;  also  burning,  cramping 
pains,  joint  affections,  vasomotor  disturbances,  sweating,  and   skin 
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eruptions.     Parsesthesias  are  commote     The  patient  cries  easily,  is 
irritable,  and,  in  general,  emotional,  and  hia  memory  and  power  of] 
attention  are  affected.     Epilepsy  and  insanity  may  develop. 

(2)  Meningeal  Apoplexy. — Due  to  rupture  of  the  middle  menin- 
geal artery,  or  vein,  or  their  branches.  Obstetrical  and  other  injuries 
to  the  head,  insanity,  and  alcoholism  are  causes.  Distinct  cerebral 
Bymptoma  usually  appear  within  a  few  hours  after  the  accident,  but 
may  be  delayed  for  periods  of  a  few  hours  to  3  months.  Partial  or 
complete  hemiplegia  appears  on  the  side  opposite  the  clot,  with 
increased  reflexes,  some  rigidity,  and  irregular  spasmodic  movements 
of  the  muscles  of  the  affected  side.  The  pupils  are  contracted  and 
unequal.  The  eyes  usually  look  toward  the  affected  side,  i.  e.,  away 
from  the  lesion.  Stertorous  breathing  is  rare,  the  pulse  is  full  and 
slow,  and  there  may  be  aphasia.  The  temperature  may  be  normal  or 
several  degrees  above.  The  breatliing  becomes  stertorous,  the  pulse 
rapid  and  feeble,  and  death  ensues. 

(3)  Pial  Apople.\y. — Rare,  and  usually  caused  by  trauma,  associ* 
ated  with  alcoholism  and  syphilis.  There  is  a  sudden  incomplete 
hemiplegia  with  spasmodic  movements. 

(4)  Pons  Apoplexy. — There  is  a  sudden  loss  of  consciousness, 
occasionally  with  spasmodic  movements  of  the  limbs.  There  ia 
rigidity  on  both  sides  of  the  body,  and  both  pupils  are  minutely  con- 
tracted. Temperature  always  rises,  perhaps  to  104".  The  facial  or 
ocular  nerves  may  be  involved,  with  sonie  hemiplegia. 

(5)  Cerebellar  Apoplexy. — There  may  be  a  headache  for  several 
days,  or  a  sudden  coma  may  occur  with  stertorous  breathing,  perhaps 
vomiting,  and  hemiplegia.  The  hemiplegia  is  on  the  side  of  the 
lesion.     The  respiration  ia  especially  affected.     Death  is  inevitable. 

Diagnons  of  Hemorrhagic  Apoplexy. — To  be  distinguished  from 
ursBmic  (page  77),  opium  (page  76),  or  alcoholic  (page  76)  coma,  epi- 
lepsy (page  78),  hysteria  {page  78),  and  acute  softening  from  embolus 
and  thrombus.  Following  are  the  distinguishing  points  between 
hemorrhage  and  acute  softening  (Dasa)  : 


Hekorrraqe— Age,  30  to  50 

History  of  arterial  disease  in  fnmily. 

Sudden  onset,  with  coma  and  pHraljsis 
occurring  together,  the  coraa  deepen- 
ing. 

Initi&l  and  early  rigidity. 

Very  unequal  pupils. 

Stertorous  breailuiii;  and  hard,  slow  pulfse. 

Peculiar allernaling  cntijugalecleviation. 

E«rly  rig'idity. 

Peculiar  disturbances  of  temperature. 


Acute  Softeniso — Earlier(in  embolism) 
or  later  age  (in  thrombus) 

History  of  syphilis. 

Premonitory  symptoms  and  more  grad- 
ual onset  (in  thrombus),  more  transi- 
tory coma  or  absence  of  com«t- 

Initial  convulsive  movements. 

Presence  of  weftk  hejirt  (in  thrombus). 

Presence  of  endocurditis  (in  embolism). 

Slight  hcmiplcgin  with  anirsthcsia. 

The  puerp«ral  state  (in  embolism). 
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Propiosis  of  Ilcmorrhaf/ic  Apoplexy. — Most  cases  recover,  eeldom 
completely,  from  the  Lst  attack.  A  2d  attack  is  liiible  to  occur  within 
5  years,  from  which  the  minority  recover.    A  3d  attack  is  often  fatal. 

II.  Acute  Softening  of  the  Brain  (Emboh'nm,  Thrombosis). — 
Thrombosis  is  more  frequent  in  men,  embolism  in  women.  Em- 
bolism Hsnatly  occuns  between  the  ages  of  20  and  50,  rarely  in  chil- 
dren ;  thrombosis  between  50  and  70.  The  predisposing  causes  in 
embolism  are  infections  fevers,  acute  or  recurrent  endocarditis,  blood 
dyscrasias,  pregnancy,  and  profound  anaemia;  in  thrombosis,  fatty 
heart,  blood  dyscrasias,  and  syphilitic,  lead,  or  gouty  arteritis. 

Symptoms. — In  emboUsm  the  onset  is  audden,  with  convulsive 
twitcbiugs,  then  hemiplegia,  and  a  temporary  loss  of  consciouBness. 
Fever  develops  after  a  few  days. 

In  thrombosis  prodromal  symptoms  are  frequent.  There  may  be 
cranial-nerve  paralyses  and  headaches  when  syphilis  is  present ;  in 
other  cases  drowsiness,  numbness  in  the  hand  and  foot,  transient 
hemiplegia,  vertigo,  and  temporary  aphasia.  The  onset  is  alow,  the 
hemiplegia  taking  hours  to  become  complete,  during  which  time  the 
patient  gradually  beconies  comatose ;  sometimes  more  sudden,  with- 
out loss  of  consciousness;  or  it  may  come  on  during  sleep.  There 
may  be  an  initial  fall  in  temperature  followed  by  a  rise. 

The  hemiplegia  due  to  embolus  or  thrombosis  is  apt  to  improve 
rapidly  within  a  few  days  or  weeks,  but  the  chronic  stage  resembles 
that  of  hemorrhage.  There  is  usually  more  mental  impairment  in 
thrombosis  than  in  embolus. 

Diagnosis. — Distinguished  from  hemorrhage  by  a  syphilitic  hia- 
tory,  and  the  earlier  or  hxter  age  of  ity  occurrence ;  by  the  presence 
(in  thrombosis)  of  a  more  gradual  onset,  premonitory  symptoms,  and 
a  weak  heart,  and  (in  embolism)  of  endocarditis,  the  puerperal  state, 
initial  convulsive  movements,  and  slight  hemiplegia  with  anffisthesia. 
The  prognosis  is  better  than  in  hemorrhage,  and  the  recovery  is  more 
complete. 

III.  Polio-encephalitis  {Acute  Exudative  Encephalitis  of  the  Gray 
Mailer). — The  symptoms  are  those  of  acute  glosso-labio-laryngeal  palsy 
(page  1047),  or  of  ophthalmoplegia  (pages  214, 218,  and  1040),  accord- 
ing as  the  disease  is  inferior  or  superior. 

IV.  Hfflmorrhagic  Encephalitis  {Arufe  Exudative  Enccplmlitis  with 
Ihiriorrhaf/f). — Occurs  morft  frequently  in  females,  and,  when  due  to 
infection,  usually  undi-r  the  age  of  20.  Exciting  causes  are  infec- 
tious fevers,  such  aa  ucreliro-sipitjul  meningitis,  typhus,  and  typhoid, 
influenza,  and  midignant  endocarditis ;  the  puerperal  state,  sunstroke, 
and  acute  alcoholism. 

Symptoms. — Onset  sudden,  with  severe  headache,  and  fever  (per- 
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haps  to  105°).  Vomiting,  vertigo,  photophobia,  and  delirium  may 
be  present,  followed  by  semi-coma  or  stupor.  The  pulse  is  rapid 
and  weak,  breathing  shallow  and  frequent,  deep  reflexes  diminished, 
the  sphincters  perhaps  involved.  After  a  few  days  or  2  or  3  weeks 
the  coma  may  change  to  restlessness  and  irritation,  or  the  patient  may 
gradually  improve  and  eventually  recover.  In  the  early  stage  there 
may  be  epileptoid  convulsions,  hemiplegia,  paralysis  of  an  arm  or  leg, 
aphasia,  hemiataxia,  hemianopia,  impairment  of  speech  and  degluti- 
tion, eye  palsy,  nystagmus,  or  optic  neuritis. 

Diagnosis. — Must  be  distinguished  from  meningitis  by  the 
sudden  onset  with  coma ;  the  absence  of  stiff  neck,  pinhole  pupils, 
rigidity  of  the  limbs,  projectile  vomiting,  and  hypersesthesia ;  and 
the  presence  of  local  paralysis  or  hemiplegia,  or  the  occurrence  of  an 
epileptic  attack. 

Prognosis. — Serious,  but  patients  often  recover.  Mild  cases  run 
a  course  of  2  to  3  weeks ;  in  severe  cases  the  patient  soon  dies  of  ex- 
haustion, but  the  disease  may  last  for  weeks  or  months. 

V.  Abscess  of  the  Brain  {Acute  Suppurative  Encephalitis). — Oc- 
curs between  the  ages  of  1  and  50,  especially  between  10  and  30. 
More  frequent  in  males.  Due  primarily  to  microbic  infection, 
although  the  microbe  and  mode  of  entrance  vary.  Chief  exciting 
causes  are  disease  of  the  nose,  ear,  or  cranial  bones,  suppurative  pro- 
cesses in  general,  injuries,  tumours,  and  infectious  fevers.  The 
most  common  cause  is  chronic  disease  of  the  middle  and  internal 
ear,  especially  when  the  mastoid  cells  and  tympanum  are  affected ; 
next  are  injuries  or  chronic  disease  of  the  cranial  bones,  empyema, 
tuberculosis  of  the  lungs,  fetid  bronchitis,  pyaemia,  typhus  and 
typhoid  fevers,  smallpox,  diphtheria,  influenza,  and  erysipelas. 

Symptoms. — In  acute  cases  the  onset  is  rapid,  and  the  symptoms 
may  be  divided  into  3  groups  :  1.  Those  due  to  pressure :  vomiting, 
persistent  and  severe  headache,  vertigo,  mental  dulness,  perhaps  de- 
lirium, and  finally  coma.  The  temperature  and  pulse  vary,  but  are 
both  usually  normal  or  subnormal.  The  pupils  may  be  irregular,  and 
optic  neuritis  may  occur.  2.  Toxic  symptoms,  as  in  any  septic  poi- 
soning, i.  e.,  anorexia,  emaciation,  prostration,  irregular  fever,  and 
mental  and  sensory  disturbances.  3.  Those  due  to  local  irritation 
or  destruction  :  paralysis,  usually  hemiplegia ;  epileptoid  convulsions 
(rarely) ;  aphasia,  and  some  cranial-nerve  disorders.  The  final  stage 
is  coma  and  death  from  exhaustion. 

In  chronic  cases  the  onset  is  exceedingly  slow ;  perhaps  with  no 
active  symptoms  for  months  or  even  years,  during  which  there  may 
be  depression,  mental  irritability,  headaches,  vertigo,  and  convul- 
sions.   The  symptoms  may  at  times  bo  greatly  increased  in  severity. 
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with  vomiting,  intense  pain,  and  jjorhups  dolirinm  or  convulsions, 
which  Buhside  and  leavt*  the  patient  in  fairly  good  health.  The 
final  stage  may  begin  with  symptoms  like  those  iu  the  acute  form. 
In  other  eases  sudden  coniu,  or  epileptic  or  apoplectic  attaeks  may 
occur,  wliith  are  rapidly  fatal.  The  disease  (especially  if  traunmtie) 
is  frequently  complit-atod  by  meningitis,  or,  when  caused  by  ear 
disease,  by  phlebitis  of  the  superior  and  lateral  sinuses. 

Brain  abscesses  occur  more  frequently  in  the  cerebrum  (right 
side,  frontal  and  tempond  lobes  cspcciull}')  than  in  the  cerebellum, 
and  arc  rare  in  the  medulla  and  p«)n8,  depentiing  upon  tlie  aiuitom- 
ical  relation  of  the  cause  of  the  abscess  to  the  ti'tnporul  IoVr-  and  the 
cerebellum.  The  course  of  an  acute  lirain  abscess  is  from  5  to  14 
days,  iu  rare  cases  a  month.  In  chronic  brain  abscess  the  latent 
j»criod  may  last  from  a  few  weeks  to  mouths,  or  even  1  or  2  years, 
the  terminal  symptoms  only  a  few  days. 

/H(rff Host's. — The  cardinal  points  are:  a -history  of  ear  or  nose 
disease,  injury,  or  remote  suppuration;  the  presence  of  septic  symp- 
toms, headache,  vomiting,  local  tenderness  and  increased  temiwra- 
ture  of  the  scalp,  normal,  subnorma),  or  irregular  temperature,  slow 
pnlfle,  stupor,  optic  neuritis,  lessened  urinary  chlorides,  nipid  emaci- 
ation, and  delirium.  The  diagnosis  of  the  location  of  the  lesion 
must  be  made  from  a  history  of  the  cause,  the  presence  of  tender- 
ness and  increased  teiniterature  over  a  local  area  of  the  scalp,  local 
convulsions,  and  hemiplegia.  Brain  abscess  must  be  distinguished 
from  meningitis,  braiji  tumours,  and  phlebitis  of  the  sinuses.  The 
prngiioiiix  is  always  bad  without  surgical  interference. 

VI.  Chronic  Hydrocephalus. — Usually  (HOptT  cent)  begins  at  birth 
or  within  the  ftrst  (i  months.  Predisposing  causes  are  lead-poison- 
ing, tnberculnsis,  alcoholism,  or  syphilis  in  the  parents,  rachitis,  and 
gome  unknown  family  taint.  Late  childhood  or  adult  cases  are  usu- 
ally due  to  tumour  or  inflammation  obstructing  the  vena3  tJaleni  and 
the  Sylvian  aqueduct. 

Siimjdoms. — Usually  the  child's  head  (see  page  170)  begins  to  in- 
crease in  size  soon  after  birth,  or  may  be  much  enlarged  at  birth. 
The  infant  becomes  irritable  and  resiless;  its  general  nutrition  is 
impaired ;  it  does  not  grow  as  do  normal  children,  althongli  the  ap- 
petite may  be  good;  does  not  develop  mentally;  and  generally  does 
not  learn  to  walk.  Strabismus,  and  occasionally  optic  atrophy,  are 
present.  U'itiiin  3  or  3  years  vomiting,  conm,  anfl  convulsions 
appear,  and  death  from  exl)austion  occurs. 

IHtigtionis. — The  disease  must  be  distinguished  from  rickets  by  the 
shape  of  the  head  (sec  page  171)  and  the  presence  of  bone  changes 
in  the  latter  (y.  i'.).     Cases  which  develop  after  birth  may  live  for 
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about  5  years.  If  mild,  the  process  may  stop  t 
fairly  healthy  life.  Congenital  cases  may  live  : 
usually  die  within  a  few  months. 

VII.  Infantile  Cerebral  Palsies.— (1)  In/an 
curs  slightly  oftener  in  males,  and  in  the  greal 
first  3  years  of  life.  In  congenital  cases  due 
ances,  injuries,  and  perhaps  diseases,  affectiuj 
pregnancy ;  in  cases  occurring  at  birth,  the  u 
labour,  or  other  conditions  involving  injury  t 
occurring  after  birth,  injuries,  infectious  feven 
measles,  pneumonia,  scarlet  fever),  epileptic  conv 
meningitis,  and  rarely  syphilis. 

Symptoms . — A  general,  perhaps  unilateral,  c 
last  for  hours,  initiates  about  one  quarter  of  th 
panied  by  fever  which  persists  for  several  days, 
or  after  the  acute  symptoms  have  disappeared, 
of  one  side,  or  of  both  sides,  are  found  to  be  pa 
sis  gradually  improves,  the  face  first  and  most, 
arm  last  and  least.  The  growth  of  the  aflectec 
eventually  the  leg  or  arm  may  be  1  or  3  inches  s 
The  paralyzed  limbs  are  cold,  there  are  vasom< 
rigidity,  with  contractures  of  the  flexors  and  8 
common  contractures  are  of  the  heel,  causing  it 
equino-valguB ;  and  of  the  forearm,  wrist,  finge 
of  the  thigh.  Various  motor  spasms  develop, 
and  athetoid  (most  common)  movements,  also  i 
and  tremors.  The  reflexes  are  exaggerated  t 
present.  The  mental  development  suffers.  F 
becility,  and  complete  idiocy  each  claim  an  e* 
one  fourth  of  all  cases  preserve  fair  intelligenc< 
the  cases  have  epilepsy ;  and  a  microcephalic  oi 
asymmetry  of  the  skull  and  face,  imperfectly  d< 
palatal  arch,  and  prognathism  are  common.  J 
the  side  of  the  lesion  is  flattened.  The  special 
defective.  The  chronic  stage  begins  a  few  mo 
After  the  first  amelioration  there  is  little  chan^ 
when  the  general  physical  condition  usually  im 

(3)  Diplegids  or  Birth  Palsies. — Due  to  inju 
or  (more  commonly)  to  intra-uterine  disord 
may  be  prolonged  asphyxia  or  convulsions.  S 
noticed  that  the  child  does  not  use  its  arms  c 
sions  occur,  and  a  double  hemiplegia  becomes  d 
marked  mental  impairment.     Epilepsy  is  coma 
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(3)  Spastic  Cerebral  Paraplegia  (Little^s  Disease). — Seepage  1062. 

Diagnosis  of  Cerebral  Palsies. — Must  be  distinguished  from  spinal 
palsies,  in  which  there  is  an  absence  of  rigidity,  the  reflexes  are  not 
exaggerated,  there  is  marked  atrophy  and  shortening  of  the  limbs, 
and  De  R,  is  present.  The  mode  of  onset  and  the  distribution  of  the 
paralyses  in  cerebral  palsies  are  characteristic.  In  mild  coses  the 
hemiplegia  may  almost  disappear;  with  marked  epilepsy  and  mental 
iiiipftirnietit  they  rarely  reach  adult  life,  otherwise  they  may  improve 
and  live  long. 

VIII.  Tumours  of  the  Brain. — The  commonest  forms  are  the 
sarcomatous  tj-pe,  tubercle,  gumma,  and  infectious  granulomata. 
Occur  at  all  ages  up  to  50,  one  third  under  tlie  age  of  20,  more  often 
in  males.  Predisposing  cause  is  perhaps  heredity,  occasional  excit- 
ing causes  are  injuries  to  the  head.  In  childhood,  tubercle  is  the  most 
common  form,  next  glioma  and  sarcoma;  after  20  years,  gumma, 
glioma,  and  sarcoma;  in  middle  age  and  late  life, sarcoma,  gumma, 
and  cancer. 

SymplutHH. — The  general  ntpnptoins  are:  persistent  intense  head- 
ache with  marked  exacerbations;  vomiting,  convulsions,  general  or 
local;  parsBsthesias  ;  vertigo,  impaired  eyesight,  and  perhaps  mental 
dolness  or  slowness.  Weakness  and  emaciation  follow  the  vomiting 
and  intense  pain.  Paralyses  and  blindncBs  ensue,  convulsions  occur 
more  frequently,  the  patient  becomes  bedridden,  and  after  from  1  to 
5  years  dies  of  exhaustion. 

Head  pain  occurs  in  over  one  half  of  all  cases,  is  very  eevere 
(lancinating,  boring),  and  may  be  in  the  forehead,  occiput,  or  the 
whole  head.  It  may  be  periodic,  quotidian,  or  tertian,  as  if  of 
malarial  origin.  Pain  occurs  most  frequently  with  tumours  of  the 
cerebellum  or  the  cerebral  hemispheres  and  midbrain  ;  less  often  if 
in  the  peduncles  and  at  the  base.  There  may  be  tciulernesB  of  the 
scalp  and  cranium,  especially  over  the  tumour.  Vertigo  is  present 
in  nearly  one  half  of  the  cases,  either  severe  (especially  with  cere- 
bellar tumours)  and  accompanied  by  forced  movements,  or  slight. 
Vomiting,  frequently  " projectile"  and  with  Jittle  or  no  nausea,  oc- 
curs about  as  often  as  headache,  with  rapidly  growing  or  cerebellar 
tumours.  Optic  neuritis  (four  fifths  of  all  cases,  usually  in  both 
eyes)  is  most  frequent  in  tumours  of  the  cerebellum,  midbrain,  and 
great  basal  ganglia  ;  rare  in  tumours  of  the  medulla,  infrequent  in 
slow-growing  tumours ;  and  usually  ends  in  optic-nerve  atrophy. 

In  about  one  fourth  of  the  cases  general  convulsions  occur,  more 
frequently  when  the  tumour  is  in  the  cerebral  hemispheres  and  cor- 
tex. Apoplectiform  attacks,  more  rarely  true  apoplexy,  may  occur. 
There  is  almost  always  some  mental  impairment,  e.  g.,  attacks  of 
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somnolence,  mental  slowness,  weakened  memory  and  power  of  atten- 
tion, and  sometiiiieB  siiliuess,  cliildishnoss,  or  [tfculiar  mental  irri- 
tability. In  tumours  affecting  the  pons  and  medulla  and  the  origin 
of  the  cruninl  nerves,  tliere  is  frequently  a  speech  disturbance  con- 
sisting  of  a  running  together  of  the  syllables  of  words.  Tiie  cranial 
temperature  is  somewhat  higher  than  under  normal  circumstances. 

Tumours  cause,  besides  generuil  symptoms,  /offl/  ^^m/^/om.t,  which 
depend  upon  the  site  of  the  tumours.  For  convenience  the  brain  is 
divided  into  12  parts  or  areas,  as  follows  (Dama)  : 

I.  I'rf/ronUil  Arta. — Often  cause  no  distinct  localizing  symptoms.  In  a 
goorlly  nunilier  of  auseH  there  are  ptM-iiliiir  mental  disturhancL's  consisting  of 
cliildii5lincs.<i,  Mlliness,  mentui  tiebetudc,  iind  u  tendency  to  laugh  or  cry  or  get 
angry  at  sli^'lit  causei*.  Tlicri'  may  In;  oj)tic  neuritis,  hcmiiiiiu|>iu,  and  ano^iniia. 
InvulveaicDt  <jf  tliii  i>rl>it  results  in  ocular  paralyses  and  rxophthalroog.  Back- 
ward growth  L-auses  irritation  of  the  motor  centres,  with  convulsions,  spnama, 
and  ftapalyfes.  2.  Cerdmil  Regi&n. — Tumours  here  first  irritate  the  motor 
centres,  ciiUNing  Jueksoniiin  epilepsy  (page  548)  Sensory  symptoms  often  pre- 
cede or  accompany  the  spasms,  i.  e.,  ))rickling,  numbness,  or  slight  hemionBS- 
thesin.  As  the  tumour  grows  the  convulsions  become  general,  and  hemiplegia 
may  api*ar.  Tliert-  may  lie  some  iuxpainneut  of  the  muscular  sense.  Agraphia 
and  motor  aphasia  may  also  be  present.  3.  J'urUtal  Area. — The  most  charac- 
teristic symptoms,  which  may  be  slight,  are  disorders  of  muscular  sense  and 
word-hliiidncss.  When  the  tumour  is  near  the  longitudinal  fi&surc  the  leg 
mui^cli'!*  may  be  involved.  4.  Drei/iit'if.  Lobe*. — Tumours,  situated  in  the  cuneus 
and  first  (occipital  convolution,  cause  homonymous  hemianopia  (|iage  222). 
Miiid-liliridncss  (pngn  207)  may  result  if  the  other  parts  of  the  occipital  lobe  are 
involved  and  without  serious  injury  of  the  cimeus.  There  may  l>e  word-blind- 
nes.^,  with  s<mie  hcminnnpio,  if  the  tumour  grows  toward  the  angular  gyrus. 
Hemianiesthesia  and  perhaps  hemiplegia  may  occur  when  the  tumour  encroaches 
forwurd  Ufwn  the  parietal  area.  5.  Temporiil  Area. — Tumours  on  the  right  side 
prodoc'c  fi'W  symptoms;  on  the  left  side  word -deafness,  and  attacks  of  vertigo 
or  forced  movements.  There  may  be  disturbances  of  taste  and  smell  if  the 
hi|)[iocampal  convolution  and  tlit'  uncus  are  involved.  6  Corj>ttt  CuUoium. — 
Tumours  are  rarely  found  here.  The  focal  symptoms  are  a  gradual  hemiplegia 
followed  by  paraplegia,  with  drow.siness,  ment^tl  dulness,  and  stupidity.  The 
cranial  nerves  are  aot  nffected.  7.  Thf  Qrrnt  Itajuil  Gtinfflin  niul  thf  Ctijtute. — 
The  symptoms  arc  similar  to  those  of  tumours  in  the  corpus  callosum.  There 
may  l)e  less  stupidity.  There  is  a  progrcwive  hemiplegia,  sometimes  with 
anarslhesia  or  choreic  movements.  Involvement  of  the  jHWterior  ]>art  of  the  optic 
thalaums  will  cause  hemiunopia  with  hemiopic  pupillary  iuaetion  (page  222), 
8.  Ctrrptmi  Qwufrif/rmina,  Deep  Miirrov,  and  Pirunl  Gland. — Incoordination, 
forced  movements,  and  oculo-motor  palsies  are  characferi.«tic.  There  may  also 
be  blind ne.HS  or  hetnianopia.  1),  Cnirn  Cerrbri. — Tumours  here  are  very  rare, 
and  cause  a  crossed  (Minilysis.  10.  Ptnm  find  MfduUa. — The  symptoms  varv 
according  to  the  si/e  and  location  of  the  tumour.  If  high  up  in  the  pons  there 
will   \k   8d-norvc    [vBrulysis   on   one   side,  hemiplegia  on  the  other;  if  lower 
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down,  6th-nerve  {lanil^'iiU  on  one  side,  Jicmiplfgia  on  the  opposite  fide.  When 
large,  hemianwsthc^iu  may  exist  with  tUe  hemiplcgiii.  A  luuunjr  in  tlie 
niedullii  cau.s(.-8  liuuiiplegia  and  licniiantestheKiu,  with  ptirul}'i<iii  uf  tllu  h^'|Hi- 
glotMUkl,  or  Bonie  otlier  cntniul  nerve  on  the  same  side.  If  Ixith  sides  of  the 
medulla  are  involved  the  symptoms  of  progressive  bultmr  purulynis"  may  appear. 
Pons  tumours  sometimes  cause  a  conjugate  cleviution  of  the  cycH  townrd  Iht;  Hide 
op|iOHite  to  the  lesion.  II.  Cireimlium. — If  tlie  tumour  is  in  the  middle  lolw 
ther«  is  cereljieUair  iilasia  (He<"  jwge  ."itlS),  and  there  may  l»e  severe  for<'eil  move- 
ments. TliL're  are  often  hecondary  symptoms  from  pressure  on  thf  iiit-dulla 
when  the  tumour  ia  in  the  middle  lolie.  Craniitl-ncrvo  disturltauces  and  gly- 
cosuria are  usual.  In  the  lateral  lobes  there  are  nn  localizing  symptoms  until 
the  tumour  presses  upon  the  adjucent  parlH.  Late  in  the  diseiis*  heiiiiplcgiii, 
paraplegia,  bulbar  symptonus,  and  p(^rll!lpfl  hydrocephalu,>«,  ntny  dc-velo[>.  13. 
Bate  of  the  lirnin. — The  symptoms  of  tumourn  iu  the  aalerior  fo)<.sa  arc  very 
similar  to  those  caused  by  tumours  in  the  prefrontnl  area.  There  are,  however, 
anosmia,  ami  fierhajm  involvement  of  the  optic  and  oeulo-motor  nerves.  Tumours 
of  the  middle  fos^a  may  involve  the  hypophy.si.t.  The  symptoms  of  tumours  of 
thia  region  and  of  the  interju-diinculur  npitce  are  those  of  jiressureon  the  optic 
chiasm,  viz.,  enrly  optic  neuritis  and  hcmianopta. 

It  must  be  borne  in  mind  in  localizing  brain  tumours  that  a  certain  pro|>ur- 
tion  of  them  are  multiple. 


Diitgnosis. — The  cardinal  symptoms  of  brain  tumour  are :  vomit- 
ing, headat;lie,  vertigo,  optic  iieuritia,  mental  disturbances,  and  the 
progresBivo  course.  Other  points  are  the  history  of  an  injury,  local 
tenderness,  or  tuberculoua  or  syphilitic  disease.  Brain  tumour  must 
be  distinguished  from  brain  abscesa  (page  1073),  nuniingitis  (page 
10GU)i  hysteria  (page  1013),  paretic  dementia,  and  lead-poisoning. 

Propnosig. — Serious.  The  disease  may  last  for  from  1  to  18  years; 
usually  death  occurs  within  3  years;  rarely  it  may  nniuin  stationary. 

IX.  Multiple  Sclerosis, — Occurs  usually  between  the  ages  of  20 
and  30,  more  often  iu  males,  also,  rarely,  in  infants  and  children. 
There  is  often  an  inherited  neuropathic  tendency.  The  most  impor- 
tant causative  factor  is  infection — e.  g.,  malaria,  typhoid  fever,  the 
exunthematn,  pneumonia,  rheumatism,  pertussis,  diphtheria,  dysen- 
tery, choleni,  and  erysipelas,  especially  typhoid  and  malarial  fevers. 
Slow  poisoning  by  some  of  tlve  metals,  and  exposure  to  cold,  more 
rarely  simstroke,  fright,  shock,  and  trauma,  are  causes. 

Symptoms. — Onset  slow  and  gradual.  First  noticed  are  rigidity 
and  weakness  in  the  legs,  perhaps  with  some  numbness;  or  a  tremor 
in  the  hands.  Soon  follows  ataxia  of  the  legs,  wltich,  with  the  weak- 
ness and  rigidity,  increases  the  difficulty  of  walking.  There  may  be 
some  incontinence  of  urine.  The  tremor  in  the  hands,  which  may 
not  have  appeared  until  now,  is  "intentional."  The  speech  is  slow, 
syllabic,  and  scanning  iu  character.     Deglutition  may  be  impaired. 
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Opoasional  pains  may  occur  in  the  joints  and  ostreniitii's,  with  some 
nunibiicsa  or  slight  tactile  iinajsthesia  iu  the  liiubs.  The  gait  is 
awkward  and  stiff,  and  there  is,  perhaps,  slight  hemiplegia.  There  is 
marked  atrophy  of  the  limbs,  without  De  R.  The  ataxia  is  due 
mainly  to  the  inability  to  co-ordinate  and  control  the  movementa, 
weight  and  pressure  senses  being  unimpaired.  The  jerky  tremor  of 
the  hands  may  be  so  marked  that  the  patient  finds  it  difficult  to  dress 
himself,  or  to  carry  a  glass  of  water  to  his  mouth  without  spilling  it. 
There  may  be  tremor  in  the  muscles  of  the  neck,  causing  a  constant 
movement  of  the  head,  or  in  those  of  the  face.  The  tongue  is  pro- 
truded in  ft  jerky  manner,  and  the  thick,  slow  speech  may  be  nearly 
unintelligible.  There  are  exaggerated  knee-jerks  and  ankle  clonua.i 
Nystagmus  is  present,  perhaps  only  to  be  seen  when  the  eyes  are 
turned  far  to  one  side,  but  may  be  manifest  when  looking  directly  at 
an  object,  perhaps  witli  diplopia.  The  pupils  react  normally.  Opti< 
atrophy  may  be  present,  chiedy  in  the  temporal  half  of  the  disc, 
which  may  become  complete  later  in  the  disease,  followed,  as  results, 
hy  weakuesa  of  vision,  contraction  of  the  visual  fields,  and  scintil- 
lating scotomiita.  Occasionally  there  may  be  attacks  of  vertigo,  and 
apoplectiform  and  epileptiform  seizures.  There  may  be  mental 
Blowneas,  perhaps  slight  melancholia,  or  impulsive  laughing  or  cry- 
ing. The  course  of  tlie  disease  is  irregular,  usually  lasting  about  5 
years,  occasionally  3  times  as  long. 

Diagnosis. — The  cardinal  points  are :  intention  tremor,  nystag" 
mus,  scanning  speech,  exaggerated  knee-jerks,  ankle  clonus,  ataxia,^ 
and  rigidity  iu  the  legs,  attacks  of  vertigo,  and  apoplectiform  and 
epileptiform  seizures.  Must  be  differentiated  from  spastic  spinal 
paralysis,  tabes  dorsalia,  Friedreich's  ataxia,  bulbar  paralysis,  paral- 
ysis agitana,  dementia  paralytica,  hysteria,  and  chronic  meningitis. 

Prognosis. — Good  as  to  life.  The  symptoms  may  disappear  and 
the  patient  apparently  recover,  but  after  some  years  may  reappear; 
or  the  disease  may  reach  a  certain  state  and  remain  stationary. 


VIII.    SYPHILIS  OP  THE  NERVOUS  SYSTEM 

Occurs  most  often  between  the  ages  of  90  and  40,  but  may  be 
met  with  at  any  age,  more  often  in  men.  Predisposing  causes  are  a 
neuropathic  constitution,  excessive  physical  exercise,  alcohol,  in- 
juries, mental  strain,  and  overwork.  Usuftlly  appears  in  the  3d  year, 
though  it  may  develop  at  any  time  within  30  years,  after  infection. 
Stpnpfoms. — The  following  divisions  are  made  (Dana): 
(1)  Syphilis  of  the  Brain. — The  chief  symptoms  are  intense 
headaches,  cranial-nerve  palsies  optic  neuritis,  attacks  of  somnolence, 
coma,  and  hemiplegia.     Other  symptoms  are  nausea,  vomiting,  ver- 
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tigo,  mental  irritability  and  dulness,  epileptic  convulsions,  polyuria, 
and  polydipsia.  The  headache  (persistent  and  intense)  comes  on 
gradually.  Hemiplegia  occurs  a  variable  time  after  the  headache, 
and  with  it  there  are  some  cranial-nerve  (especially  ocular)  palsies. 

{"i)  Cerebro-spinal  Syphilis. — Nearly  the  same  as  are  present  in 
(1),  but  there  are  in  addition  symptoms  due  to  the  cord  lesions — 
i.  e.,  spastic  paraplegia,  spinal  pains,  and  sphincter  involvement. 

(3)  Spinal  Syphilis.— Usuiilly  those  of  a  transverse  myelitis, 
coming  on  slowly  and  developing  into  spastic  paraplegia  with  much 
pain.     Tliere  is  Erown-Sfiquard  paralysis,  with  some  ataxia. 

(4)  Syphilis  of  the  Nerves. — The  peripheral  nerves  are  rarely 
affected,  but  deposits  of  syphilitic  exudate  sometimes  cause  symp- 
toms of  irritation.     There  are  symptoms  due  to  cranial-nerve  palsies. 

(5)  Postrsyphilitic  Degenerative  Processes. — These  are  general 
paresis  and  locomotor  ataxia,  to  which  syphilis  may  predispose. 

(6)  Hereditary  Syphilis. — May  present  all  or  any  of  the  symptoms 
of  acquired  syphilis.  Usually  develops  under  6  years  of  age,  but 
may  occur  up  to  18  years. 

Dia^noais  of  t'^'yphilis  of  the  Nervous  Sysiem.—The  cardinal 
points  are:  History  of  infection,  age  of  the  patient,  severe  head- 
aches, irregular  and  fleeting  character  of  the  symptoms,  presence  of 
optic  neuritis,  and  therapeutic  results.  The  headache  of  syphilis  is 
worse  at  niglit,  very  intense,  irregular  in  regard  to  the  part  of  the 
head  affected,  and  may  be  periodical.  Hemiplegia,  or  paralyses  of 
one  or  more  cranial  nerves,  occurring  after  a  headache  of  the  above 
character,  suggest  syphiliH.  Prognosis. — Marked  improvement,  per- 
haps recovery,  may  be  brought  about,  but  if  nerve  tissue  is  de- 
stroyed the  effect  is  permanent. 
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Prepared  hy  William  A,  White,  M.  D. 


In  order  to  ajipreciate  at  their  true  value  the  nature  of  the  symp- 
toms found  in  the  various  mental  diseases,  it  ia  necessary  to  have  in 
mind  an  understanding  of  the  nature  and  characteristics  of  the 
various  mental  processes. 
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THE   MIND 

Broiuily  Biieaking  tlie  fuiutioii  iif  tlio  lower  nerve-centres  is  so. 
to  ortl'T  tJic  functions  of  the  several  organs  of  the  body  that  they 
are  rightly  timed  and  hurmoniously  adjusted  in  relation  to  each 
other. 

The  higher  nerve-centres  that  underlie  tlie  manifestations  of  mind 
(or  consciousness}  have  for  their  function  so  to  regulate  and  i-ontrol 
the  actions  of  the  individual  as  to  hriug  him  into  harmonioua  rela- 
tions with  ills  environment.  In  order  that  the  mind  may  perform 
this  function  three  things  are  necessary :  1.  A  knowledge  of  tlie  en- 
vironment juimi  ho  gained.  2.  This  knowledge  must  be  associated 
and  brought  into  rehition  with  previous  experiences.  3.  It  must  be 
transformed  into  the  appropriate  actions.  The  sensorium  subserves 
the  first  of  these  functiouw,  the  intellect  the  second,  and  the  motoriiim 
the  third.  The  funi'tion  of  line  sensoriiim  is  perception,  of  the  intel- 
lect thinkittff,  and  of  the  niotorinm  volition. 

To  he  more  explicit :  All  our  information  of  the  environment  must 
come  primarily  through  the  sense  organs.  The  stimulation  of  these 
organs  produces  sensations  which  are  unaualyzable  elements  of  con- 
sciousness. Sensations  alone  cannot  compose  a  mental  state.  They 
must  be  ussociated  with  previously  experienced  mental  states.  When 
this  oceur-i  perception  Lakes  place  which  may  be  defined  as  the  form- 
ing in  the  mind  of  an  object  presented  to  the  senses. 

This  association  of  sensations  and  perceptions  with  prcvioos 
mental  states,  is  an  association  with  ideas  which  are  images  present 
in  mind  hut  not  presented  to  the  senses  at  the  time. 

The  association  of  percepts  and  ideas,  or  in  other  words  the  assimi- 
lation and  rearrangement  of  the  materials  of  knowledge  furnished 
by  the  senses  and  that  already  present  in  consciousness,  is  the  process 
of  thinking.  When  from  the  association  of  ideas  a  new  idea  comes 
forth  the  process  is  reasoning,  and  the  new  idea  is  ajudf^ment. 

Having  received  certain  information  from  the  environment,  hav- 
ing reasoned  about  it,  and  having  reached  certain  judgments,  the 
niotorinm  is  called  upon  to  initiate  appropriate  ncfioufi.  There  are 
usually  several  judgmtnts  found  simultaneously  which  constitute  so 
many  motiwn  to  action.  The  conscious  realization  in  action  of  the 
strongest  motive  is  the  proces-s  of  volition,  and  is  accompanied  by  a 
feeling  of  freedom  to  choose  which  motive  shall  predominate.  The 
sum  total  of  the  actions  of  the  indi'vidual  is  rnnduet. 

A  certain  mental  process  having  once  occurred  tends  to  leave  its 
impress  on  the  physical  substratum  of  mind.  This  ia  the  physical 
basis  of  memory,  which,  psychologically,  may  be  said  to  be  the  recur- 
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rence  to  consciousness  of  a  previous  experiftice  ami  the  recognition 
of  it  as  having  occurri-d  before. 

M\  mental  processes  arc  accompunicil  by  conditions  of  agreeable- 
nes8  or  disagreeablencss,  pleasure  or  pain.  When  these  states  relate 
to  relatively  simple  experiences,  e.g.,  a  musical  sound  or  a  shrill 
whistle,  thoy  are  described  as  ffrlinffs  or  (tjfecf,i :  when  the  experi- 
ences are  relatively  more  complex,  e.  g.,  love,  hate,  tliey  are  known  as 
emotions :  when  etill  more  complex,  e.  g.,  honor,  patriotism,  as  Jienti- 
ments.  The  word  affect  is,  however,  generally  used  in  psychiatry  to 
cover  all  these  conditions. 


I 


SUBSECTION    I 

GENERAL  SYMPTOMATOLOGY   OF  THE  PSYCHOSES 

Ix  (ieecribing  the  general  symptoms  of  insanity  t!ie  scheme  of  the 
several  fundanieiitiil  psychic  processes  already  outlined  will  be  fol- 
lowed, and  the  disorders  of  each  taken  up  in  turn  and  described,  so 
that  in  the  subsequent  pages  which  deal  with  the  question  of  diag- 
nosis it  will  oidy  be  necessary  to  refer  to  them  hy  iiame. 

t.  DISORDERS  OF  PERCEPTION 

I.  Illusions. — An  illusion  is  an  inexact,  incorrect,  or  false  percep- 
tion. Tile  information  couveyeil  to  the  mind  by  tJu'  sense  organ  is 
misinterpreted  so  that  the  source  of  the  sensory  impressions  in  the 
environment  is  not  appreciated  at  its  true  value.  A  strap  lying  on 
the  floor  may  be  perceived  as  a  snake;  the  sighing  of  tlie  wind  may 
be  perceived  as  the  whispering  of  a  human  voice  ;  a  bad  taste  in  the 
mouth  may  be  perceived  as  poison,  and  so  on  througt>out  the  diflFer- 
ent  sensory  realms.  Ttu;  distinguishing  thing  about  an  illusion  is 
that  an  actual  something  in  the  environment  is  perceived,  hut  the 
perception  ia  not  a  correct  one  and  conveys  false  information  to 
the  mind. 

II.  Hallucination,— An  hallucination,  on  the  other  hand,  is  gener- 
ally conceived  to  be  a  perception  without  sensory  foundation  in  the 
environment.  A  snake  i«  .seen  on  the  floor  where  there  is  nothing 
which  could  be  mistaken  for  a  snake;  human  voices  are  heard  when 
there  are  actually  no  sounds  in  the  environment  which  can  have  been 
interpreted  as  such ;  poison  is  tasted  where  there  has  been  nothing 
in  the  food  or  in  the  mouth  which  could  have  given  origin  to  the 
taste.  The  distinguishing  feature  of  an  hallucination  tlieji  is  a  per- 
ception without  there  having  been  anything  to  perceive. 

Recent  studies,  however,  have  made  it  highly  probable  that  a 
large  number  of  what  have  been  supposed  to  be  hallucinations  are  in 
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reality  dependent  upon  pathological,  or  even  at  times  phyaiologiciil, 
processes  occurring  iu  the  sensory  end  organs,  so  that,  with  reference 
to  the  eye  and  ear,  for  example,  they  might  be  said  to  be  of  entoptic, 
or  entotic  origin  respectively. 

So  far,  however,  as  any  given  erroneous  perception  is  concen»ed, 
it  really  matters  little  from  the  point  of  view  as  to  its  significance  as 
a  symptom  of  mental  disease  wliftiier  it  be  classed  as  an  illusion  or 
an  hailuciiiation.  The  mental  process  in  both  instances  is  identical. 
In  pructiral  use  the  two  are  not  often  distinguished,  but  false  percep- 
tions are  gent'rally  spoken  of  as  hallucinations,  and  as  the  mental 
process  is  the  same  in  both  hallucinations  and  illusions  the  necessity 
for  their  distinction  does  not  arise,  and  the  use  of  the  term  hallucina- 
tion serves  the  purj>ose  very  well. 

III.  Clouding  of  Consciousness. — The  process  of  perception,  as 
we  have  seen,  is  tiopcn<lent  upon  sensations  coming  from  without, 
which,  however,  must  be  of  sufficient  strength  to  force  their  way  into 
conaciou.sness  and  wake  up,  as  it  were,  the  remains  of  former  sensa- 
tions with  which  they  become  associated.  If  sensory  stimuli  hare 
not  this  strength  they  may  be  said  to  be  inadequate.  We  are  con- 
stantly beset  on  all  aide.'^  by  such  inadequate  stinjuli.  The  presence 
of  clothing  on  the  different  parts  of  the  body  ordinarily  causes  no 
appreciable  sensations,  and  thus  gives  rise  to  no  perceptions.  The 
many  trifling  noises  going  on  while  one  is  absorbed  in  writing 
are  not  heard.  The  strength  of  the  several  sensory  stimuli  is  not 
sufficient  to  cross  the  threshold  of  consciousness;  their  threshold  tvlue, 
as  it  is  called,  is  too  low  to  result  in  perception.  In  various  diseases 
and  conditions  the  threshold  value  of  sensations  is  greatly  altered. 
This  is  very  marked  in  certain  of  the  deliria,  for  example  delirium 
tremens.  In  this  disease  we  find  the  patient  wholly  occupied  with 
his  terrifying  visions  and  quite  oblivious  to  the  outside  world  of  reali- 
ties. Loud  sounds  fail  to  attract  his  attention,  the  nurse  comes  and 
goes  without  interrupting  the  course  of  his  delirium.  Sensory  stimuli 
of  ordinary,  or  even  of  more  than  ordinary,  strength  fail  to  cross  the 
threshold  of  his  consciousness  and  cause  perception.  If,  however,  the 
patient  be  taken  tirmly  by  the  shoulders  and  held,  or  mildly  shaken, 
while  a  question  is  actually  shouted  at  him,  we  may  find  that  he  will 
give  a  perfectly  lucid  and  correct  answer.  The  threshold  value  of 
the  sensations  has  been  suflicicntly  increased,  the  registance  has 
broken  down,  and  perception  takes  place. 

This  condition  of  clouding  of  consciousness  may  exist  in  any 
gree  from  a  scarcely  noticeable  departure  from  dear  consciousness 
to  actual  coma,  and  as  we  can  readily  see  must  be  the  cause  of  very 
imperfect  perceptions  of  the  environment.     Ordinary  stimuli  are  not 
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appreciated  at  all,  while  those  that  have  sufficient  force  uauaily  only 
give  rise  to  perceptions  for  the  moment  and  are  never  adequately 
assimilated.  Thus  we  find  this  condition  prominently  in  evidence  in 
the  various  deliria,  where  it  is  usnully  associated  with  disturbed 
effects,  disorders  of  the  train  of  thought,  and  hiillucinations. 

IV.  Disorientation. — Orientation  implies  the  correct  apprehend- 
ing of  the  environment,  and  one  is  said  to  be  fully  oriented  when  he 
understands  his  own  position  and  relation  with  reference  to  the  dif- 
ferent aspects  of  his  environment.  These  aspects  are  three,  viz.: 
temporal,  spatial,  and  personal.  Temporal  orientation  then  would 
imply  correct  answers  to  such  questions  as.  In  what  year  were  you 
born?  What  year  is  this.'  What  day  is  this?  Spatial  orientation 
would  imply  correct  answers  to,  What  city  do  you  live  in?  On  what 
street?  What  city  are  you  in  now?  What  institution  is  this? 
Personal  orientation  would  imply  a  correct  knowledge  of  who  the 
individuals  were  with  whom  the  patient  came  in  daily  contact,  their 
official  positions,  and,  in  many  cases,  their  names.  Disorientation  is 
the  reverse  of  this  condition  and  implies  a  lack  of  apprehension  of 
these  three  aspects  of  the  environment  either  singly  or  together. 

IL   DISORDERS  OF  THINKING 

Disorders  of  the  Content  of  Thought.— I.  Delusions.^A 
delusion  is  a  false  belief,  hut  as  such  it  is  not  necessarily  evidence  of 
insanity.  Many  false  beliefs  have  no  pathulogical  significance  what- 
ever. A  man  may  believe  that  to-day  is  Thursday  when  in  fact  it  is 
Friday.  That  is  a  false  belief  while  it  lasts,  but  haa  only  the  signifi- 
cance of  a  misitake.  The  belief  of  <'ertaiu  savages  that  dreams  repre- 
sent the  wanderings  of  their  disembodied  spirits  we  know  to  be  false, 
but  not  an  evidence  of  mental  disease.  False  beliefs  or  delusions 
then  may  be  either  sane  or  insane,  and  it  is  for  us  to  endeavor  to 
dtBtinguish  what  constitutes  a  belief  first  as  false  and  then,  as  such, 
what  characterizes  it  as  insane.  There  are  three  main  characteristics 
of  insane  delusions  in  general.  First:  they  are, as  a  rule,  very  evi- 
dently not  true  to  facts,  highly  improbable,  even  manifestly  impossi- 
ble, often  to  the  extent  of  being  bizarre.  Such,  for  instance,  are  the 
delusions  of  great  wealth  or  of  royal  lineage,  and  those  of  a  certain 
class  of  patients  who  believe  that  they  have  no  stomach,  no  brains, 
even  that  they  have  no  head.  Second  :  they  can  not  be  corrected  by 
an  appeal  to  experience.  Not  originating  in  experience  they  can  not 
be  corrected  by  experience.  It  is  impossible  to  argue  the  patient  out 
of  his  insane  beliefs.  Third  :  they  are  out  of  harmony  with  the  edu- 
cation and  surroundings  of  the  individual.  The  sick  Fijian  lying 
upon  his  back  and  crying  for  his  sou!  to  come  back  to  him  is  but 


1084 


DIAGNOSIS,   DIRECT  AND   DIFFERENTIAL 


exemplifying  the  belief  of  the  race  that  Bickness  is  due  to  the  soul  or 

ft  part  of  it  leaving  the  body.  Should  we  find  a  modem  American, 
with  the  usuji!  public-school  udvantagvs,  acting  thus,  we  would  be 
justified  in  i?uppo8iiig  him  unbulanocd. 

It  autuutiiacs  iiuppeiis,  however,  that  a  false  belief  does  not  ehoWi 
any  of  these  charucteristics  and  yet  may  be  an  insane  delusion.     A  i 
woman  who  eays  that  her  husband  ia  untrue  to  her  has  not  voiced  a  I 
belief  which  bus  on  its  face  any  evidence  of  impossibility,  and  with 
no  knowledge  of  the  facta  it  can  not  even  be  said  to  be  improbable. 
While  not  Busceptible  to  the  tost  by  argument  it  Ib  certainly  not  out 
of  harmony  with  the  individual'a  education  and  surrountlings.     In. 
such  oases  it  becomes  important  to  study  the  origin  of  the  belief,  to. 
find  out  upon  what  sort  of  foundation  it  is  reared.    If  we  find  that  it] 
resulted  from  the  piitieut  having  awakened  on  several  occasions  dur- 
ing the  nig!)t  and  found  ht-r  liu.sband's  legs  cold, and  having  reasoned] 
from  this  that  he  had  been  out  of  bed  to  keep  an  appointment  with] 
hii9  paramour  in  an  adjoining  room,  wc  will  at  once  have  no  difficulty 
in  stamping  tbe  delusion  as  insane. 

Delusions  may  be  classified  for  our  purpose  into  fixed  and  change- 
able, eyatematized  and  unsystematized. 

A  fixed  delusion  is  one  which  seems  to  be  firmly  embedded  in  the 
mind  and  is  ofnitiiiuously  adhered  to  by  a  patient,  while  cfinngenble 
delusiotts  are  constantly  changing  and  giving  place  to  one  another. 

An  unsydemafized  deiusi&n  does  not  enter  into  organic  combina- 
tion with  the  other  facts  of  consciousness,  but  stands  apart  and  seemg . 
not  to  have  been  assimilated.  \\  bile  it  may  be  fixed,  it  exercises  no 
special  control  over  the  patient's  conduct;  he  seems  to  rest  with  ita 
statement  alone,  and  is  unable  to  substantiate  his  position  by  cogent 
argument  or  example.  A  patient  who  believes  that  all  the  bones  in' 
his  body  are  broken,  but  nevertheless  goes  about  his  affairs  as  usual, 
has  an  unsystematized  delusion.  A  si/sfemnfited  deluKion,  on  the 
other  hand,  is  not  only  assimilated  and  a«.sociatcd  with  the  other 
facts  of  conscious  experience,  but  forms  a  motive  jwwer  for  conduct. 
It  is  supported  by  reasons,  by  argument,  and  by  appeals  to  expe- 
rience; it  is  aetoil  iipon  as  if  it  were  an  actual  fact,  and  tinally  it  may 
so  reach  out  its  inlluence  by  association  with  all  the  conscious  expe- 
rience of  the  individual,  that  the  whole  life  of  the  patient  is  centred 
about  and  becomes  secondary  to  it.  The  patient  with  a  systematized 
delusion  of  jjorsccution  regulates  his  wliole  life  in  order  to  avoid  his 
persecutors;  tJie  food  is  carefully  tasted  for  poison  and  perhaps  dis- 
carded ;  the  bed  ho  sleeps  in  must  be  insulated  to  prevent  electric 
currents  being  applied  to  him  while  ho  sleeps;  the  keyhole  and  all 
cracks  stopped  up  ho  that  noxious  vapors  can  not  be  injected  through 


DISEASES  OF  THE   MIND 


1085 


I 


I 


them.  If  tJic  pationt  ia  askt'd  for  an  exiilaniition  of  this  conduct  ho 
is  roiuiy  with  iutermiiiablo  rwisous  and  iippt-als  to  experience,  wliile 
his  arguments  are  woven  together  with  much  ingenuity  and  no  little 
logic.     His  delusion  is  systematized. 

II.  Obsessions. — My  obsessions  we  mean  ideas  which  occupy  con- 
sciouaness  persistently  and  irrespeetive  of  the  desires  of  the  subject, 
often  obtruding  themselves  at  inopportune  times  and  occupying 
the  field  of  couseiouanesa  to  the  exclusion  of  other  ideas.  They  are 
sometimes  spoken  of  as  besetineuts,  as  they  come  unbidden  and  refuse 
to  go  at  the  will  of  the  subject.  They  exist  with  clear  consciousness 
and  are  fully  comprehended  by  the  patient,  who  appreciates  them  at 
tlicir  true  value. 

The  commonest  and  best  known  of  the  obsessions  are  the  so-called 
jihobiuii  or  fears.  Those  feara  are  usually  very  specific,  referring  to 
some  special  class  of  objects  or  set  of  conditions,  and  receive  names 
acconlingly.  TJuis  we  have  a  mysophobia  (fear  of  dirt);  aichmo- 
pboliin  (fear  of  sharp  points) ;  ractallophobia  (fear  of  metal,  such  as 
door-knobs,  money,  etc.) ;  agoraphobia  (fear  of  wide  or  open  spaces) ; 
claustrophobia  (fear  of  narrow  or  closed  spaces) ;  pyrophobia  (fear  of 
fire);  and  so  on  indefinitely.  Patients  auflfering  from  these  obses- 
sions are  often  completely  dominated  by  them  under  conditions  that 
call  them  into  existence.  The  patient  with  agoraphobia  crosses  the 
street  in  fear  and  trembling,  or,  perhaps,  can  not  summon  sutTicient 
courage  to  cross  it  at  all  unless  someone  ia  with  him;  while  on  the 
contrary  the  claustrophobiac  can  not  endure  a  small  or  closed  room, 
but  must  have  the  doora  open,  or,  if  in  a  crowded  hall,  ia  suddenly 
seized  with  fear  and  forced  to  make  a  hasty  exit. 

Of  not  infreijuetit  occurrence  also  are  the  obsessions  of  doubt. 
These  doubts  may  arise  about  anything,  even  the  simplest  acts  of 
everyday  life.  A  patient  upon  retiring  may  be  seized  with  a  doubt 
as  to  whether  he  turned  the  gas  off  or  locked  the  door  in  the  main 
hall,  and  is  forced  to  get  up  and  go  and  see,  only  to  be  seized  again 
by  the  same  doubts  when  he  has  returned  to  bed;  another  having 
written  several  letters  is  forced  to  open  all  of  them  to  make  sure  that 
the  right  ones  arc  in  each  onvclo{>e.  Still  others  have  doubts  about 
religious  or  metaphysical  matters.  So  we  have  doubters  who  question 
the  problems  of  a  future  life  or  the  existence  of  things  as  they  appear 
to  the  senses,  etc. 

If  the  actions  which  the  obsessions  tend  to  initiate  are  resisted, 
the  tendency  becomes  more  and  more  imperative  until  yielding  is 
forced,  and  finally  these  patients,  although  fully  understanding  their 
condition  an*!  the  abnormality  of  liieir  ideas,  may  pass  their  lives  in 
a  continual  round  of  actions  made  necessary  by  their  obsessions. 
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The  term  fixed  idea  has  been  applied  to  m 
and  aa  a  term  designates  them  very  well.  ' 
tinction  made,  however,  between  obsessions  a: 
the  obsessed  patient  recognises  that  his  ide 
foundation,  pathological,  the  patient  with  a  fi: 
idea,  he  thinks,  is  the  natural  result  of  certf 
reasonable  idea  under  the  circumstances.  ' 
young  man  who  feels  his  pulse  and  discovers 
perhaps  somewhat  irregular,  acquires  as  a  resi 
has  organic  disease  of  the  heart.  The  woman 
cently  died,  and  who  is  harassed  by  the  beli 
lived  had  she  given  him  a  certain  medicine,  h 

III.  Dream  States. — This  term  is  applied 
because  of  the  resemblance  they  have  to  coi 
sciousness.  The  mind  is  occupied  by  numer 
usually  also  by  multiform  hallucinations  whic 
visions  producing  the  state  of  ecstasy.  The 
sations  is  raised  so  that  no  impressions  of  < 
consciousness,  the  result  being  that  the  pati< 
his  surroundings.  Unlike  the  normal  dream 
motor  reactions  occur  corresponding  to  the  cc 

Disorders  of  the  Train  of  Thought, 
In  the  normal  process  of  thinking  our  thougl 
ently  to  a  well-defined  end — the  goal  idea—i 
into  a  subordinate  position  until  this  is  attai 
the  patient  either  has  no  goal  idea,  or  else  s 
there  is  no  consistent  effort  directed  towan 
thought  therefore  wanders  here  and  there  i 
chance  associations.  As  a  result  the  train  of  1 
gressing,  changes  direction  frequently,  return 
reaches  any  logical  end.  The  various  ideas 
herent — they  do  not  fail  to  be  connected  one 
it  may  be  quite  impossible  at  times  to  see  jusi 
is.  If  the  associations  are  external,  that  is,  or 
ings,  it  is  usually  quite  possible  to  place  them 
are  internal,  that  is,  originating  in  the  pati 
quite  impossible  to  conceive  what  they  may 
illustrate  these  various  conditions :  "  Do  you 
to  be  sent  here  twice.  I  saw  a  mock  funei 
home.  This  was  done  because  I  am  a  great  i 
Rome  is  the  greatest  human  being  in  the  uni 
of  the  Catholic  Church.  My  head  (associatio 
two  different  meanings)  is  good  and  sound,  i 
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insane.  Do  you  hear  that  ticking  of  the  dock?  (External  associa- 
tion.) It  says, '  Call  the  little  heifer,  the  heifer  is  sick.'  Did  you 
ever  see  the  gloves  veteriuury  surgeons  use  when  they  doctor  sick 
cows  ?  (Internal  association.)  How  would  you  like  to  be  a  veterinary 
surgeon?  Say,  what  arc  you  keeping  me  here  for  anyhow?  I  want 
to  go  home."     Here  he  was  asked  liow  he  slept  at  night.     "I  have 

(slept  excellently,  that  is  because  I  am  of  such  a  strong  constitution. 
The  Constitution  of  the  United  States  (association  as  above  with  the 
word  head;  probably  the  association  is  in  large  part,  at  least,  a  sound, 
or — as  it  is  called — a  damj  association)  was  signed  by  Thomas  Jeffcr- 
■  son.  He  was  a  just  man,  but  he  was  not  the  inventor  I  am."  While 
there  aro  many  places  in  the  example  where  the  connecting  link  is 
missing — probably  because  it  was  an  association  formed  entirely 
within  the  patient's  mind — still  the  connection  can  be  made  out  in  a 
sufficieut  number  of  instances  to  establish  the  characteristics  of  the 
train  of  thought.  One  of  tho  principal  characteristics  of  this  type  of 
the  train  of  thought  is  its  great  liability  to  change  of  direction  by 
external  association,  as,  for  example,  the  ticking  of  the  clock  in  the 
above  stenogram.  This  quality  is  known  as  disinicfibiliii/.  Any 
sensory  impression  is  liable  to  be  the  starting-point  of  idea-association 
BO  tliat  these  patients'  train  of  thought  may  be  turned,  almost  at  will, 
by  euch  devices  as  shaking  a  bunch  of  keys  before  them,  saying  some 
word  loudly,  showing  them  a  newspaper,  or,  in  other  words,  momen- 
tarily distracting  their  attention. 

11.  Giroumstantiality. — Circumstantiality,  although  superficially 
resembling  flight  of  ideas,  is  quite  different  from  it  in  its  completely 
developed  form.  Although  there  is  a  frequent  change  of  direction 
of  the  train  of  thought  the  goal  idea  is  ultimately  reached,  and,  in 
spite  of  numerous  digressions,  as  eacli  circumatancc  in  the  narrative 
is  elaborated  and  explained  the  original  pathway  is  regained  and  the 
general  direction  maintained.  Thus  a  patient  telling  about  a  cane 
in  her  possession  upon  which  a  ribbon  is  tied  for  ornament,  must  tell 
how  she  came  to  have  the  idea  of  decorating  the  cane,  who  else  in  the 
neighborhood  had  such  canes  decorated,  what  they  had  said  to  her 
and  she  to  them  about  it,  how  she  had  taken  the  ribbon  off  and  now 
had  put  it  in  two  boxes  in  tlie  house,  how  the  ribbons  had  become 
faded,  where  she  got  the  boxes,  who  gave  them  to  her,  and  what  their 
color  was.  All  these  details  must  be  entered  into  before  she  can  pro- 
ceed with  the  thread  of  her  narrative. 

This  condition  is  often  found  normally,  in  a  moderately  developed 
form,  in  women,  and  has  no  special  significance  other  than  showing  a 
lack  of  appreciation  of  the  relative  values  of  ideas.  In  the  senile, 
where  there  is  some  mental  impairment,  the  goal  idea  may  be  quite 
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lost  sight  of  in  the  mass  of  detail,  and  the  resemblance  to  flight  is 
then  much  more  marked ;  still  there  is  a  more  marked  tendency  to 
maintain  the  general  direction  of  the  train  of  thought. 

III.  Retardation. — This  symptom,  difficulty  of  thinking.,  as  it  is 
often  called  to  distinguish  it  from  psychomotor  retardation  shortly 
to  be  described,  is  a  decided  slowness  in  the  elaboration  of  ideas. 
The  patient's  stock  of  ideas  does  not  seem  to  be  available  or  acces- 
sible ;  ideas  come  slowly  to  the  mind ;  there  is  great  difficulty  in 
forming  judgments,  in  coming  to  conclusions,  in  reaching  decisions, 
which  is  felt  by  the  patient  as  an  inadequacy  in  dealing  with  mental 
problems.  This  condition  is  manifested  by  the  patient  in  great  slow- 
ness of  speech,  a  long  interval  elapsing  before  an  answer  is  given  to 
a  question  or  something  done  as  requested  {initial  retardation),  and 
when  the  question  is  answered  or  the  act  done,  it  is  done  very  slowly 
and  deliberately  {executive  retardation). 

If  such  a  patient  be  asked  to  count  from  1  to  20,  beginning  at  a 
signal  and  counting  as  fast  as  possible,  it  may  be  several  seconds 
before  he  starts,  and,  while  a  normal  person  should  do  this  in  2  or  3 
seconds,  he  may  take  often  20  or  30,  or  even  never  finish  at  all. 

IV.  Paralysis  of  Thought. — A  complete  absence  of  all  internally 
initiated  conscious  processes.  Impressions  from  without  are  not 
assimilated,  form  no  associations,  leave  no  traces.  Mental  life  is  in 
abeyance  or  abolished. 

III.    DISORDERS   OF  VOLITION  (Willingr) 

I.  Decreased  Psychomotor  Activity.— This  symptom  corresponds 
in  the  motor  sphere  to  difficulty  of  thinking  in  the  psychic  sphere. 
Whereas  in  difficulty  of  thinking  we  might  say  that  there  was  a  slow- 
ness in  the  liberation  of  ideas,  in  psychomotor  retardation  we  can  say 
there  is  a  slowness  in  the  liberation  of  voluntary  motor  impulses. 
The  patient's  movements  are  slow  and  deliberate,  and  we  find  here 
the  same  distinction  of  initial  and  executive  retardation.  This  is  a 
prominent  symptom  of  depressive  melancholia. 

II.  Increased  Psychomotor  Activity.— This  is  just  the  opposite  of 
the  above  condition,  and  is  due  to  an  abnormally  facile  release  of 
voluntary  motor  impulses.  It  manifests  itself  in  great  restlessness 
and  constant  activity,  even  to  the  point  of  violence  and  destructive- 
ness.    This  is  a  prominent  symptom  of  mania. 

III.  Impulsions. — Impulsions  or  impulses  are  tendencies  to  act 
which  are  more  or  less  uncontrollable,  often  absolutely  so.  The  act 
may  be  of  any  kind.  In  this  class  belong  the  so-called  manias,  such 
as  kleptomania  (a  morbid  impulse  to  steal),  pyromania  (a  morbid 
impulse  to  set  things  on  fire),  dipsomania  (an  impulse  to  drink),  etc. 
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These  impulses  appear  without  cause,  jukI  (lie  patient  is  restless  until 
they  are  carried  outj  but  tlieir  accomplishment  is  often  accompatiied 
by  a  feeling  of  remorse. 

Closely  allied  to  tliese  impulsions  are  the  go-called  compulsions. 
These  eompulsious,  like  the  obsessions  already  described,  are  felt  by 
the  patient  to  be  patiiological,  to  be  forced  upon  him  as  it  were. 
The  impulse  of  the  dipsonumiac,  like  the  fixed  idea,  is  conceived  by 
the  patient  as  originating  within  and  being  a  part  of  liim,  perhaps  a 
natural  development  of  his  character;  while  the  compulsion  is  often 
directed  to  the  doing  of  some  act  distinctly  abhorrent  to  the  patient, 
such,  for  instance,  as  murder,  and  he  may  tai<e  clfiboratti  precautious 
to  protect  otiicrs,  or  even  have  himself  locked  up  to  insure  against 
its  possibility. 

If  these  compulsions  are  resisted  or  interfered  with,  they  give  rise 
to  certain  symptoms,  which  in  marked  cases  constitute  a  veritable 
crisis.  The  patient  feels  weak,  trembles,  becomes  dizzy,  perspires, 
and  finally  yields,  to  find  that  at  once  all  these  symptoms  disap- 
pear. 

IV.  Stereotypy. — In  stereotypy  the  voluntary  impulse  once  set  in 
motion  tends  to  continue  or  repeat  itself  in  tho  same  way  in<leflnitely. 
Thus  we  have  three  forms  of  stereotypy,  viz.,  stereotypy  of  attitude, 
of  movement,  and  of  speech. 

In  stereotypy  of  atlilude  the  patient  tends  to  maintain  a  particular, 
usually  peculiar,  position,  such  as  standing  in  the  corner,  one  arm 
raised,  lying  on  the  bed  with  the  head  hanging  over  the  side.  The 
musclea  are  usually  tense  and  the  patient  resists  an  attempt  to  alter 
his  position. 

Stereotypy  of  movements  manifests  itself  in  a  peculiar  maimer  of 
doing  things  such  as  walking,  eating,  etc.  When  the  word  stereo- 
typy is  used  without  qualification  this  variety  is  referred  to.  When 
these  peculiarities  are  constant  and  characteristic  of  the  patient  tliey 
are  usually  spoken  of  as  maruien'smjt. 

Stereotypy  of  speech  shows  itself  in  the  constant  repetition  of  the 
same  phrases,  and  is  more  commonly  known  as  verbigcratioii. 

v.  Negativism. — Kegativism  is  a  peculiar  condition  which  is  mani- 
fested by  the  patient  doing  exactly  the  opposite  of  what  he  is  re- 
quested to  do.  Every  attempt  to  get  the  patient  to  do  anything 
results  in  the  release  of  a  motor  impulse  the  exact  opposite  of  that 
required  for  the  performance  of  the  act. 

VI.  Suggestibility.— Suggestibility  may  he  said  to  be  the  exact 
opposite  of  negativism.  The  patient's  reaction  is  determined  by  im- 
pressions or  suggestions  derived  from  others.  It  is  manifested  in 
various  ways.     In  extreme  cases  the  patient  resembles  a  lay  figure  r 
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the  limbs  can  be  placed  in  any  position  and  are  there  retained  indefi- 
nitely. This  condition  is  designated  as  catalepsy,  orflexibilUas  cerea 
(waxy  flexibility).  Often  suggestibility  is  manifested  by  the  patient 
repeating  words  or  phrases  said  in  his  presence — echolalia — or  actions 
done  before  him,  such  as  taking  out  the  watch,  putting  the  hand  to 
the  face — echopraxia. 

VII.  Stupor. — Stupor  is  a  condition  in  which  there  is  usually  a 
profound  disturbance  of  consciousness,  but  the  feature  which  gives 
it  its  distinctive  outward  character  is  psychomotor  inhibition — vol- 
untary motion  to  a  greater  or  less  extent  in  abeyance. 


IV.     DISORDERS   OF  THE   EMOTIONS 

I.  Exaltation. — Exaltation  is  a  condition  of  morbid  emotional 
elation,  a  feeling  of  happiness  and  well-being  not  warranted  by  the 
condition  of  the  patient  or  his  surroundings.  It  is  one  of  the  most 
prominent  symptoms  of  mania. 

II.  Depression. — Depression  is  the  exact  opposite  of  exaltation. 
It  is  a  morbid  feeling  of  unbappiness  not  warranted  by  the  condition 
of  the  patient  or  his  surroundings.  It  is  one  of  the  most  prominent 
symptoms  of  melancholia. 

III.  Emotional  Deterioration. — A  condition  of  poverty  of  the  emo- 
tions, manifesting  itself  by  indifference  and  occurring  in  conditions 
of  mental  deterioration. 


V.     DISORDERS   OF   MEMORY 

I.  Amnesia. — Amnesia  is  loss  of  memory.  The  loss  may  be  cir- 
cumscribed— only  for  certain  things  or  only  extending  over  a  very 
definite  space  of  time — or  it  may  be  more  general.  Loss  of  memory 
extending  over  definite  periods  of  time  is  usually  the  result  of  illness 
or  injury.  In  such  cases  the  amnesia  may  extend  farther  back  than 
the  beginning  of  the  illness  or  the  date  of  the  injury.  In  which  case 
it  is  known  as  retrograde  amnesia. 

II.  Paramnesia. — This  is  a  disorder  of  memory  in  which  events 
are  remembered  which  never  happened.  When  these  memories  are 
projected  into  the  past  and  associated  with  delusions  often  of  an 
explanatory  nature,  as  occurs  in  paranoia,  the  symptom  is  known  as 
retrospective  falsification  of  memory. 

III.  Hyperamnosia. — An  exaggerated  degree  of  retentiveness  often 
seen  in  the  remarkable  memory  for  details  in  some  cases  of  chronic 
delusional  insanity,  who  seem  to  remember  every  detail  in  their  lives 
as  bearing  on  their  delusional  system. 
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SUBSECTION    II 

THE  PSYCHOSES   (DISEASES  OF  THE  MIND) 

IiT  the  diagnostic  discussion  of  the  psychoses  which  follows  it  is 
ineritable  that  thoso  forms  which  resemble  each  other  shonld  be 
grouped  under  tbe  same  heading.  It  is,  however,  to  be  understood, 
that  the  resulting  classification  is  not  oflEered  as  in  any  sense  final,  but 
only  as  tentative  and  affording  certain  clinical  and  descriptive  ad- 
vantages. Many  of  the  types  could  as  well  he  placed  under  some 
other  heading  as  under  that  in  which  they  are  found,  while  transition 
forma  occur  that  do  not  strictly  belong  under  any. 

I.    INFECTION-EXHAUSTION    PSYCHOSES 

(TYPE  =  ACUTE  CONFUSION) 

General  Cliaracterization.— An  acute  primary  insanity  char- 
acterized by  clouding  of  consciousness,  confusion,  multiform  and 
usually  Beeting  hallucinations  in  the  various  sensory  areas,  change- 
able delusions,  the  emotional  attitude  being  variable  and  in  general 
corresponding  to  the  content  of  the  delusions. 

I.  Febrile  Delirium. — A  condition  of  acute  confusion  of  variable 
intensity  following  in  its  degrees  the  febrile  movement.  The  milder 
cases  usually  exhibit  symptoms  only  as  night  approaches,  at  which 
time  they  begin  to  niistuke  objects  in  the  room,  become  disoriented, 
mildly  confused,  and  restless.  More  severe  cases  present  marked 
clouding  of  consciousness,  disorientation,  multiform  and  often  terri- 
fying hallucinations,  and  dreamy  delusions.  Objects  in  the  room  are 
mistaken,  a  spot  on  the  floor  is  blood,  the  bed  is  on  fire,  visions  are 
seen  on  the  walls  and  ceiling.  In  this  state  there  la  considerable 
noisy  excitement.  This  condition  may  become  more  aggravated,  the 
excitement  more  marked,  leading  to  great  agitation,  restlessness,  and 
finally  purposeless  movements.  The  expressions  become  very  inco- 
herent, and  a.  low  muttering  delirium  develops,  with  subsultus  ten- 
dinum  and  carphologia. 

The  onset  and  severity  of  the  delirium  is,  to  an  extent,  a  measure 
of  the  mental  stability  of  the  patient.  Delirium  develops  much  more 
readily  in  the  unstable,  and  in  those  predisposed  to  the  development 
of  psychotic  symptoms.' 

II.  Lofection  Delirium. — Under  this  head  are  included  the  mental 
disturbances  which  develop  early  in  the  infectious  diseases,  either  be- 
fore the  fever  appears  at  all  or  el.se  when  it  is  still  so  low  that  the 
mental  disturbance  can  not  he  attributed  to  it  and  therefore  must  be 
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due  solely  to  the  infectious  agent  {initial  delirium).  This  condition 
is  found  associated  with  typhoid  fever,  typhus  fever,  smallpox,  malaria, 
and  hydrophobia.  It  usually  takes  the  form  of  an  acute  confusion, 
hut  there  may  be  delusions  of  a  consistently  disagreeable  character, 
generally  persecutory.  The  condition  in  hydrophobia  is  rather  one 
of  change  of  character,  irritability,  restlessness,  usually  depression, 
verging  into  a  delirium  with  confusion,  hallucinations,  and  excite- 
ment as  the  disease  progresses. 

III.  Post-Febrile  Psychoses. — These  conditions  either  develop  as  a 
result  of  the  delirium  of  the  febrile  state  continuing  after  the  fever 
has  subsided,  or  may  begin  during  the  post-febrile  period.  In  the 
latter  case  the  disease  is  essentially  an  exhaustion  psychosis. 

The  mental  state  is  one  of  confusion  with  multiform  hallucina- 
tions— the  patient  sees  strange  faces  peering  at  him  from  the  pictures 
on  the  wall,  he  can  see  through  the  walls  into  the  next  house,  the 
pictures  turn  and  change  places  without  hands— there  is  marked  dis- 
orientation, and  delusions  usually  of  a  persecutory  nature — poison  is 
administered  in  the  medicine.  This  condition  may  become  more 
severe,  the  delirium  more  active,  the  utterances  very  incoherent,  and 
finally  a  stuporous  state  develops,  with  a  tendency  to  catalepsy. 

The  exhaustion  in  most  of  these  cases  may  be  profound  and  ter- 
minate fatally;  a  certain  few  go  on  to  the  development  of  a  chronic 
delusional  state.  Improvement  in  the  general  physical  state  is  ac- 
companied by  mental  improvement. 

IV.  Exhaustion  Psychoses  — These  conditions  develop  after  severe 
exhaustion  from  any  cause — loss  of  blood,  parturition,  prolonged 
anxiety  and  worry,  severe  mental  shock.  There  may  be  a  prodromal 
period  of  restless  irritability  and  insomnia,  after  which  a  condition  of 
confusion  develops,  which  may  be  very  mild,  constituting  only  a  slight 
degree  of  perplexity,  or  more  usually  manifesting  hallucinations,  cloud- 
ing of  consciousness,  disorientation,  and  dreamy  delusions.  Psycho- 
motor excitement  is  common,  the  patient  being  very  active  and  in- 
clined to  acts  of  violence  and  destructiveness  (collapse  delirium). 

Stupor  with  catalepsy  may  constitute  an  episode,  or  be  sufficiently 
in  evidence  to  give  its  character  to  the  attack.  Certain  cases  may  run 
a  milder  course  with  prominent  confusion,  hallucinations,  and  delu- 
sions, and  a  milder  grade  of  excitement.  There  may  be  episodic  stu- 
porous states,  and  short  remissions  with  lucidity  are  quite  character- 
istic (amentia). 

The  confusion  in  some  cases  may  proceed  to  a  high  grade  of  in- 
coherence and  agitation,  with  fever  usually  ranging  as  high  as  103°  to 
104°— a  severe  grade  of  exhaustion  with  typhoid  symptoms — followed 
in  a  large  proportion  of  cases  by  coma  and  death  {acute  delirium). 
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Diagnosis  of  the  Infection  -  Exhaustion  Psychoses. — 

Thf  diagnosis  is  to  hv  iiuulo  in  j^ciu'rul  frotti  tlu*  iissot-'ifition  of  ucuto 
coiifusiou,  nuiltiform  Italluoiiiatiuns,  cluiiij^eablc  delusions,  disorienta- 
tion, clouding  of  consciousness,  and  variable  emotional  reactions, 
with  8i>eeific  iufeotion  or  severe  exliaustiou.  It  must  not  be  forgotten 
that  certain  other  insanities,  particularly  denieiiLia  praicox  and  mitnic- 
dopressivo  insanity,  may  originate  under  the  same  conditions  which 
lead  to  the  development  of  the  infection-exhaustion  psychosea; 
and  further,  that  aside  from  the  coiulitions  of  confusion  described 
(prittuirtf  (•Dufusion),  states  of  infection  and  exhaustion  nray  com- 
plicate any  psychosis,  producing  a  confusion  ougrafted  on  the  original 
mental  disorder  {seruudnrjf  confusion). 


U.    AUTO-TOXIC    PSYCHOSES 

I.  Uraimia. — The  auto-intuxication  which  develops  as  a  result  of 
renal  disease  produces  mental  symptoms  of  an  acute  confusion,  with 
changeable  delusions,  hallucinations,  clouding  of  consciousness,  and 
restlessness.  The  clmrueter  of  the  delusions  may  be  more  or  less 
consistently  grandiose,  giving  rise  to  an  expausivv  form  ;  or  depressive, 
giving  rise  to  the  di-prtKKlvf  /firm.  In  subacute  cases  a  condition  of 
snspieion  and  anxiety,  with  systematized  delusions  of  persecution, 
sometimes  develops. 

Dkignnnis. — The  diagnosis  is  to  be  made  from  the  association  of 
an  acute  confusion  with  the  urtemic  states.  The  subacute  cases  may 
mislead,  as  tliey  have  the  outward  semblance  of  chronic  insanity. 
The  history  will,  however,  sbow  an  acute  onset,  and  the  physical 
e.xamination  will  disclose  evidences  of  renal  disease. 

II.  Diabetes. — Tbe  mental  disorder  associated  with  diabetes  is 
usually  «'>f  a  mild  clironic  type.  It  is  iuvarialjly  a  depression  with 
melancholic  idea.s  of  sin,  ruin,  and,  usually  also,  hypochondriacal 
ideas,  especially  witli  reference  to  tbe  excretion  of  .sugar.  There  is 
liable  to  be  nnirked  somnolence  with  some  confusion  and  disorienta- 
tion in  the  senii-soninoleut  state.  Persecutory  delusions  are  quite 
fref|Hently  develoj)ed,  ideas  of  poisoning  and  tbe  like. 

Dinffuusuy. — The  persecutory  ty|>e  must  be  differentiated  from  the 
chronic  psychoses.  Otlicrvvise  tbe  diagnosis  is  made  by  the  associa- 
tion of  the  in<>ntal  sym|itonis  with  glycosuria. 

III.  Gastrointestinal.— Certain  cases  of  acute  confusion  develop, 
associated  ivith  a  jirofusc  olFcnsive  diarrho-a,  a  high  grade  of  indi- 
canuria,  vomiting,  low  fever,  and  perhaps  mild  albuminuria.  Some 
of  these  cases  go  on  to  acute  delirium  with  high  fever^  typhoid  state, 
profound  exhaustion,  coma,  and  death. 
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III.    THYROIGENOUS   PSYCHOSES 

I.  HyiOBdema. — Associated  with  the  physical  symptoms  of  myz- 
oedema  is  a  mental  state  of  stupidity,  indifference,  and  apathy,  deepen- 
ing into  dementia.  There  is  gradual  failure  of  memory,  lack  of 
power  of  voluntary  attention,  slow  association  of  ideas,  and  difficulty 
of  apprehension.  Sometimes  a  moderate  degree  of  confusion  with 
excitement  develops. 

II.  Gretinism. — Associated  witfi  the  physical  signs  of  cretinism  is 
a  mental  state,  due  to  lack  of  development,  which  may  range  all  the 
way  from  the  profound  degradation  of  idiocy  to  mild  grades  of 
imbecility. 

IV.    TOXIC    PSYCHOSES 

I.  Alcoholism. — Drunkenness. — Alcohol,  like  fever,  may  be  said 
to  be  a  measure  of  cerebral  resistance.  The  unstable,  predisposed 
individual  becomes  intoxicated  much  more  readily  than  the  normal 
person. 

The  phenomena  of  drunkenness  are,  from  the  first,  those  of  paral- 
ysis. In  the  early  stages  it  is  only  the  higher  psychic  functions, 
which  are  largely  inhibitive,  that  are  affected,  so  we  see  apparent 
stimulation  in  the  excitement  produced,  with  flight  of  ideas,  pressure 
of  activity,  loss  of  the  sense  of  propriety,  degradation  of  the  moral 
tone,  and  loss  of  power  of  voluntary  attention.  The  lower  centres 
next  become  paralyzed,  and  then  appears  muscular  inco-ordination, 
manifesting  itself  first  in  the  hands  and  facial  muscles  and  the  mus- 
cles controlling  articulation;  the  speech  becomes  thick,  and  the  gait 
unsteady.  Sensory  disturbances  are  manifested,  such  as  diplopia  and 
tinnitus  anrium,  and  the  senses  of  touch  and  pain  are  blunted.  If  the 
paralyzing  action  of  the  alcohol  continues,  coma  results,  which  may 
prove  fatal.  The  mood  during  intoxication  may  be  a  pleasant  one, 
and  is  frequently  one  of  boisterous  exaltation,  constituting  the 
exalted  type ;  on  the  other  hand,  a  sad,  depressive,  lachrymose  mood 
may  prevail,  constituting  the  depressed  type. 

Pathological  Drunkenness. — Among  certain  predisposed  individ- 
uals alcohol  produces  unusual  and  much  more  severe  symptoms.  In 
this  condition  we  may  find  hallucinations  and  delusions  dominating 
the  field  of  consciousness,  the  delusions  being  usually  of  a  persecutory 
character.  In  other  cases  the  excitement  may  issue  in  a  wild  mani- 
acal frenzy,  or  the  depression  may  be  so  profound  as  to  result  in 
attempts  at  suicide.  In  some  persons  the  paralyzing  effects  of  alco- 
hol are  unusually  pronounced,  and  coma  appears  early  on  the  scene. 
Those  who  have  latent  hysterical  tendencies  may  have  hysterical 
attacks  during  intoxication,  while  alcohol  frequently  produces  con- 
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Tolsions  in  epileptics.  Aside  from  this  latter  action,  however,  the 
conmlsive  properties  of  alcohol  alone  are  capable  of  producing  con- 
▼alsions  in  persons  who  have  long  indulged  and  are  profoundly 
degenerated. 

Delirium  Tremens. — This  disorder  usually  occurs  as  the  result  of 
a  prolonged  drunken  debauch,  during  which  the  patient  has  had 
insufficient  food  and  rest.  According  to  some  authors  it  may  result 
directly  from  the  withdrawal  of  alcohol.  It  may,  however,  appear  as 
the  result  of  a  single  excess,  or  in  the  moderate  drinker  following  a 
traumatism  or  the  initial  symptoms  of  an  acute  illness.  The  disease 
may  appear  suddenly,  but  there  is  generally  a  prodromal  period  dur- 
ing which  the  patient  is  nervous,  with  coated  tongue,  suffering  from 
anorexia,  restlessness,  tremulousness,  disturbed  sleep,  and  insomnia. 
This  condition  rapidly  advances  with  the  onset  of  the  attack,  the 
characteristic  symptoms  of  which  are  rapidly  developed.  They  are 
tremor,  delirium,  and  albuminuria. 

The  tremor  involves  more  particularly  the  small  muscles  of  the 
hand,  face,  and  tongue,  but  may  also  affect  the  entire  musculature.  It 
is  increased  by  muscular  tension,  such  as  forcibly  spreading  the  fin- 
gers apart. 

The  delirium  is  an  acute  hallucinatory  confusion.  The  predomi- 
nating hallucinations  are  visual,  and  characteristically  take  on  the 
form  of  animals.  The  patient  sees  all  sorts  of  horrible  creatures, 
snakes,  rats,  mice,  alligators,  etc.,  which  are  uniformly  in  motion. 
Surrounded  by  the  loathsome  creatures,  and  by  horribly  grimacing 
faces,  terrified  by  screams  and  shrieks  (auditory  hallucinations),  he 
presents  a  picture  of  abject  terror.  In  addition  to  these  symptoms 
the  patient  may  complain  that  insects  or  worms  are  crawling  under 
his  skin  (paraesthesia),  and  mistake  spots  upon  the  bed  or  walls  for 
bugs,  mice,  etc.  (illusions).  At  the  height  of  his  excitement  the 
patient  is  in  constant  motion,  picking  insects  from  his  nightshirt, 
repelling  the  approach  of  terrible  animals,  shrinking  from  fearful 
visions,  startled  by  terrifying  shrieks,  and,  in  the  extreme  frenzy  of 
his  fright,  he  may  make  murderous  assaults  on  those  about  him, 
believing  them  to  be  his  enemies,  or  more  commonly  attempt  his  own 
life  to  escape  from  his  horrible  surroundings.  During  all  this  time 
the  patient  is  constantly  talking,  shrieking  in  fear  at  times,  at  others 
carrying  on  an  incoherent  discourse  with  imaginary  persons,  frag- 
ments of  which  often  relate  to  his  former  occupation  and  friends. 
Often  dreamy  hallucinations  and  delusions  relate  altogether  to  his 
occupation,  and  the  patient  busies  himself  with  his  usual  pursuits — 
occupation  delirium.  Physically  he  is  in  a  condition  of  acute  exhaus- 
tion.   The  pulse  is  rapid  and  of  low  tension,  the  temperature  normal 
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or  only  slifilitly  elevated  (occusioaully  liijrh,  tlio  febrile  delirium 
frrmrns  of  Magtmii),  the  hody  hathed  in  a  profuse  perspiration,  and 
constantly  agitated  by  muactUar  shocks  and  treinore. 

Albuminuria  is  found  in  a  cousidtTuble  portion  of  uasos,  probably 
considerably  over  50  percent,  during  the  early  stages.  At  the  height 
of  the  delirium  leucoci/tuniK  has  been  found.  Occaaionally  one  sees 
cases  ushered  in  by  all  the  typical  prodromal  symptoms,  sweating, 
atonic  dyspepsia,  restlessness,  tremor,  prajoordial  distress,  anxiety, 
and  disturbed  sleep,  whirli  do  not  proeeed  to  the  typical  condition  of 
mental  confusion  with  multiform  hallucinations.  This  is  the  so-called 
abortive  type,  the  delirium  tiine  delirio  of  Doll  ken. 

IHaf/Honis. — Similar  symptoms  are  found  pnictically  in  senile  de- 
mentia and  general  psiresis.  They  can  be  differentiated  by  the  his- 
tory, such  cases  affording  characteristic  symptoms  before  the  out- 
break of  deliriuTii. 

Chronic  Alcoholism. — The  effects  of  chronic  alcohol  poisoning  are 
exhif)ited  in  every  organ  of  the  body,  more  particularly  the  central 
nervous  organs,  stomatli,  pancreas,  liver,  kidneys,  and  blooil  vessels, 
and  thus  give  rise  to  chnructeristic  symptoms,  the  most  prominent 
of  which  are  tremor,  gastric  catarrh,  arteriosclerosis,  albuminuria, 
and  progressive  mental  cnfeeblement. 

The  effects  on  the  nervous  system  are  shown  in  disturbances  of 
sensation,  motion,  and  tlio  intelk'ct.  The  neiisory  disturbances  are 
parajsthosia  (prickling,  tingling,  formication),  hyperajsthesia,  and 
liyperalgesia,  occurring  usually  in  patches,  and  amesthesiu,  also  of 
piitt'hy  di.Hlrihiition  hut  sometimes  iilTccting  only  one  side  (the  hemi- 
aniPftbefir  form  of  MugnuTi).  The  disorders  of  the  special  senses 
involve  principally  the  eye  and  ear,  producing  illusions  and  hallucina- 
tions, muscie  volitantes,  pliotopsisi,  amblyopia,  and  anuiurosis;  and 
dimiuutiou  of  the  acutenessof  hearing,  with  subji-ctive  noisL^s  (hissing, 
ringing,  roaring)  due  to  middle  or  internal  ear  disease. 

The  Diolor  disturbances  are  trtMuor,  spasms  and  cramps,  epilepti- 
form attacks,  and  geiu-ral  motor  eufi'tltletnent  with  paresis. 

The  mental  changes  are  gradual  and  progressive,  the  intellect  is 
obtunded,  the  judgment  overthrown,  the  moral  sen.so  blunted,  and 
mendacity  ap[)enrs  in  its  most  bizarre  forms;  delusions  may  develop, 
the  most  characteristic  of  which  is  that  of  marital  infidelity  and 
jealousy,  and  the  patient  gradually  sinks  into  a  condition  of  perma- 
nent mental  enfceblement. 

Diiifjnosis. — Alcoholic  dementia  is  to  he  differentiated  from  other 
dementias  largely  by  the  history.  Alcoholic  dementia  will  have  a 
history  of  progressive  mental  enfceblement  closely  associated  with 
alcoholic  indulgence. 
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Alcoholic  Pseudo-Paresis. — On  a  groundwork  of  mental  <'nfecblc- 
mttit  the  itkoholii'  tJiity  lU'Velop  ii  true  t?xp.iusive  deliriura  which, 
combined  with  the  signs  of  ulnoholista  (ataxia,  spfoch  ilefecta,  tremor, 
pupillary  anomalies,  and  musrnlar  weakness),  may  make  the  distinc- 
tiun  from  paresis  ditHrult — alroholie  pseudo-paresis.  This  similarity 
to  paresis  is  iiotieeahU',  even  when  tlie  expansive  delirium  is  absent, 
iu  eases  iu  whieli  ifio  mental  rt-dnetiou  is  marked,  but  becomes  great- 
est when  the  symptom  eomplex  above  outlined  is  ushered  in  by  epi- 
leptirnrm  attacks. 

DiaynoHis. — The  distinction  from  true  paresis  can  usually  be 
made.  Pupillary  inequality  is  more  common  and  tlie  permanent  re- 
sults of  apo])lec'tlt;  insults  (hemiplt^^jjia, ajdiasia)  are  more  often  found 
in  the  allroliolie  than  iu  the  Irtu'  fnrni.  The  results  nf  poiyueuritis 
shouM  be  looked  for  and  if  ftiun<l  suggest  alcoholism.  The  most  re- 
liable differential  sign  is  found  in  the  course  of  tJie  two  maladies. 
True  [Hin'sis  is  progressive,  ti-iullug  toward  ever-increasing  degrada- 
tion, while  in  the  alcoholic  form  removal  of  the  poison  results  very 
shortly  in  a  remission  of  all  the  symptoms,  even,  in  some  cases, 
amounting  to  a  recovery.  The  syujptorns,  however,  reappear  subse- 
quently if  drinking  habits  are  returned  to. 

Alcoholic  Epilepsy. — As  a  result  of  clironic  alcoholic  toxremia,  the 
symptoms  of  which  are  marked  throughout  by  their  explosive  char- 
acter, it  is  not  strange  that  actual  convulsions,  alcoholic  epilepsy, 
should  complicate  the  morbid  picture.  These  convulsions,  so  far  as 
their  individual  characteristics  are  concerned,  are  indistinguishable 
from  true  epilepsy.  Occurring,  however,  in  a  person  beyond  tlie 
period  of  adolescence,  who  is  addicted' to  the  immoderate  use  of  alco- 
hol, their  origin  should  be  suspected.  The  diagnosis  is  made  clear  if 
they  cease  upon  the  withdrawal  of  alcohol.  As  this  sometimes  does 
nut  occur  the  diagnosis  c;ui  be  made  only  by  excluding  the  causes 
both  of  true  and  symptomatic  epilepsy  other  than  from  alcohol. 

Alcoholic  Hallucinosis.— This  psychosis  may  come  on  suddenly  in 
a  clironic  ah.-oholic  as  the  result  of  an  unusual  excess,  or  it  may  be  of 
gradual  evolution.  It  is  sometimes  preceded  by  one  or  more  attacks 
of  delirium  tremens.  It  is  characterized  by  hallucinations,  auditory 
and  visual  predominating,  with  delusi<Mis  of  a  persecutory  nature  in 
which  the  sexual  element  is  frequently  jirominent. 

Whether  of  suilden  or  gradual  onset  the  lirst  symptoms  are  hallu- 
cinations, with  which  persecutory  delusions  are  intimately  bound  up. 
The  ]i.itient  hears  voices  making  all  sorts  of  inimical  remarks,  telling 
him  that  his  children  are  not  his  own,  calling  him  an  onanist,  revil- 
ing or  threatening  him.  A  voice  ia  sometimes  referred  to  the  epi- 
gastrium (epigastric  voice),  and  in  every  way  his  persecutors  annoy 
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him  by  their  malign  comments.  Yisoal  hallncinations,  if  they  occor, 
are  equally  unpleasant.  Hallucinations  of  smell  and  taste  are  not 
infrequent. 

The  delusions  of  this  state  harmonize  well  with  the  hallucinations. 
The  patient  is  persecuted  by  invisible  enemies  who  inject  noxious 
vapors  in  his  room  at  night,  poison  his  food,  draw  off  his  semen,  and 
produce  nocturnal  pollutions. 

In  this  state  of  persecutory  insanity,  the  patient  may  be  alter- 
nately fearful  of  impending  danger,  hare  anxious  and  angry  states, 
and  often  react  by  attacking  his  supposed  persecutors.  Throughout 
this  condition  the  patient  is  well  oriented  and  there  is  no  clouding 
of  consciousness. 

Diagnosis. — The  diagnosis  from  delirium  tremens  is  made  by  the 
absence  of  disorientation,  and  by  the  marked  prevalence  of  auditory 
hallucinations  in  the  form  of  threatening  voices.  From  paranoia  the 
distinction  is  made  by  the  very  rapid  systematization  of  the  delusional 
system  as  opposed  to  the  slow  evolution  of  that  disease. 

Alcoholic  Pseado-Psranoia. — In  some  cases  of  chronic  alcoholism 
a  paranoid  state  is  developed  in  which  psycho-sensory  disturbances 
(hallucinations)  are  of  secondary  importance  or  not  present  at  all. 
The  characteristic  delirium  in  these  cases  is  that  of  marked  infidelity. 

This  delusion  of  marital  infidelity  and  jealousy  may  not  be  ac- 
companied by  any  noticeable  degree  of  impairment  of  judgment  or 
mental  enfeeblement,  and  in  these  cases  it  may  be  extremely  difficult 
to  make  a  differential  diagnosis  between  this  form  of  alcoholic  insan- 
ity and  true  paranoia.  Particularly  is  it  difficult  to  recognize  para- 
noia with  subsequent  or  coincident  alcoholic  indulgence. 

Dream  States. — Less  common  and  more  unusual  effects  of  alcohol 
are  the  conditions  of  so-called  trance,  automatism,  double  conscious- 
ness, spontaneous  somnambulism,  which  are  followed  by  amnesia.  In 
these  conditions  the  subject  of  alcoholism  may  do  almost  anything 
imaginable,  make  contracts,  transfer  property,  commit  criminal  acts, 
take  long  journeys,  enter  into  complicated  business  or  professional 
transactions,  and  later  have  absolutely  no  knowledge  of  what  he  has 
done.  During  a  protracted  debauch  the  subject  may  suddenly  start 
off  on  a  journey  and  travel  under  an  assumed  name,  meanwhile  con- 
ducting himself  in  such  a  manner  as  not  to  lead  to  any  comment 
on  the  part  of  those  whom  he  meets.  Suddenly,  without  warning  or 
after  a  night's  sleep,  he  "  wakes  up  "  to  a  realization  of  his  true  situ- 
ation with  absolutely  no  memory  of  how  he  got  where  he  is,  or  what 
he  has  been  doing  since  he  started  away  from  home. 

II.  OpiumiBlll. — The  symptoms  of  a  single  dose  are  at  first  those 
of  mild  stimulation  of  the  mental  faculties,  followed  by  a  period  of 


quiet,  half-waking,  half-sleeping,  interrupted  by  multiform  pleasant 
hallucinations  (predoininuutly  visual),  which  show  uo  tendency  to  de- 
lusive elaboration  in  the  waking  state.  This  condition  is  followed  by 
malaiae,  headache,  dry  mouth,  constipation,  and  nausea. 

Psychic  disturbances  in  the  chronic  habitue  develop  more  often  ae 
the  result  of  abstinence  than  of  continued  use.  They  may  be  char- 
acterized by  predominating  depressive  or  exalted  effects,  or  a  para- 
noid state  may  develop.  As  in  other  toxic  psychoses  there  are  apt  to 
be  present  more  or  less  confusion  and  a  tendency  to  multiform  hitllu- 
cinations.     Dementia  is  a  rare  sequel. 

Diagnosis. — The  diagnosis  can  often  be  made  without  the  anam- 
nestic data.  The  patients  frequently  deny  their  habit — mendacity  is 
a  prominent  Bj'mptom — and  they  are  often  shrewd  enough  to  find 
moans  of  indulgence,  even  though  carefully  watched.  The  moral  deg- 
radation is  pronounced  and  they  will  go  any  length  to  obtain  their 
drug.  Symptoms  which  should  excite  suspicion  are  periods  of  torpor 
and  languor,  in  marked  contrast  to  the  activity  of  alcoholism,  amount- 
ing at  times  to  an  inability  to  even  sit  up,  occasional  signs  of  stimn- 
lation,  small  pin-poiut  pupils,  yellowish-brown  cachectic  complexion, 
and,  above  all,  the  numerous  scars  of  liypodcrmic  injections. 

III.  Cocainism.— The  symptoms  resulting  from  the  use  of 
cocaine  are  those  of  marked  stimulation.  The  pulse  is  increased  and 
the  pupils  are  dilated.  Tlie  patients  are  active  and  extremely  talka- 
tive, often  repeating  their  remarks  a  number  of  times;  they  arc  con- 
stantly busy — some  of  them  writing  endless  letters — and  their  whole 
appearance  indicates  an  acute  intoxication.  The  effects  are,  however, 
very  fleeting  and  the  dose  has  to  be  frequently  renewed.  Chronic 
addiction  results  in  marked  emaciation,  cachectic  anaemia,  insomnia, 
sometimes  epileptiform  attacks,  and  vnrions  parassthesias,  the  most 
marked  of  which  is  a  sensation  of  crawling  under  the  skin  ("  cocaine 
bug").  In  tlie  psychic  sphere  occur  incapacity  for  mental  applica- 
tion, le8.«cned  moral  sense,  mendacity,  irritability,  impaired  judgment, 
and  sometimes  the  delusion  of  marital  infidelity.  These  symptoms 
may  be  followed  by  mental  confusion  with  hallucinations,  but  more 
characteristically  by  a  pai'anoid  state.  From  true  paranoia  this  is  dif- 
ferentiated by  the  greater  variety  of  delusions,  those  of  paranoia  being 
less  variable  and  rather  notieeiible  for  their  monotony.  In  the  para- 
noid state  of  alcoholism  (hallucinosis)  on  the  other  band,  the  hallu- 
cinations are  more  stereotyped. 

The  abstinence  symptoms  are  not  so  severe  as  with  morphine  and 
may  not  appear  for  several  days.  Erlenmeycr  has  called  attention  to 
a  profoundly  depressed,  lachrymose,  demoralized  condition,  with 
moaning  and  sighing,  which  may  supervene.   The  persecutory  delirium 
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may  persist  for  a  long  time  and  constitute  the  patient  a  very  dang^^ 
ous  individual. 

IV.  Miscellaneous  Intoxicants.— Varions  other  substances 
niiiy  jHodiu-e  iiisirkod  nicnlul  disturlniucps  as  ii  result  of  acntc  or 
flirotiir  poistjuing  or  habituation.  The  limits  of  this  artidc  permit 
only  of  their  nienti<Mi.  They  are  cliloral,  cunnnbiH  indica,  sonmal,  sul- 
phonsjl,  imraldeliyilo,  ether,  chhirofonu,  antipyriu,  phenaeetin,  trioual, 
chtorulitniid,  iodoform,  belladonna,  hyoscyamus,  salicylic  acid,  quin- 
ine, car]>on  moiioxid  (illuminating  gas),  the  preparations  of  lead, 
arsenic,  mercury,  and  the  bromides. 

The  mental  effects  of  poisoning  from  all  of  these  is  in  the  main  an 
acute  hallucinatory  confusion.  Occasionally  a  paranoid  state  may  be 
present. 

V.   PSYCHOSES  OF  OBSCURE  OR   UNKNOWN 
PATHOLOGY 

I.   Paranoia.— General  Characterization. — Paranoia  is  a  chronic, 

proffressive  psyehossi!*  eiianirterizeil  by  systematized  delusions  of  jXT- 
aecutiun,  ballueinations  of  hi-aring,  and  showing  little  or  no  intellect- 
ual impairment. 

Symptoms,— Tlie  di.soase  is  typically  regularly  progressive  through 
three  stages:  1.  The  stage  of  subjeclive  analysis.  In  this  stage  the 
piitieiit  worries  about  himself  and  develops  hjfpuchotulriiiral  ideas.  He 
also  begins  to  interpret  everything  that  goes  on  about  him  as  having 
some  reference  to  himself — delusions  of  rfhttirily.  2.  The  st«ge  of 
per.^efiitioii.  Tliis  stage  is  ehanieterized  by  hnUiiiinntious  ofhrttriu^ 
and  .tt/striiii(tizei(  delusions  of  pemi'mlion  re-enforeed  by  relrospcrlive 
falsifinitioH  of  uiemorif,  the  patient  going  back  through  the  experi- 
ences of  his  early  diiys  and  finding  various  events  there  which  are 
explicable  in  the  light  of  his  dehistuiial  t^ystem.  3.  The  &Uige  of 
transformation  of  the  personality.  In  this  stage  the  patient  develops 
ideas  of  self-imjiortaiiec.  These  three  stages  are  intimately  connected, 
and  the  system  of  dehisions  is  elaborate  and  su]>ported  by  detailed 
logical  argument. 

In  some  ca.ses  there  is  strictly  no  persecutory  stage  and  the  gran- 
diose ideas  are  developed  primarily,  constituting  the  cxjinnsii'e  form 
of  the  disease.  These  cases  may  be  free  from  hallucinations.  They 
are  the  inventors,  refonners,  ami  religious  fanatics  who  often  become 
very  well  known. 

DitHinoifis.—'Yhii  disease  is  diagnosed  by  it.s  long  course,  extending 
over  several  years  as  a  rule,  the  presence  of  elaborately  systematized 
delusions  which  are  siip]uirted  by  logical  argumentation,  the  presen- 
tation of  the  form  of  tliought,  absence  of  intellectual  im{>airment,and 
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regular  progressive  course.     It  is  to  be  differentiated  from  the  para- 
noid forms  of  other  psychoses. 

II.  Manic -Dapressive  Insanity. — Tins  cliscasp  manifests 
itself  \iy  rt'currfiit  itttadis,  which  are  usually  either  of  au  exalted  or 
of  a  depressed  type,  and  these  attacks,  until  recently,  were  supposed 
to  be  distinct  diseases.  The  separate  attacks  aro  recovered  from,  but 
tend  to  recur,  often  with  nuirked  periodicity.  Tliere  is  no  apparent 
intellectual  eufeeblement,even  after  a  considerable  number  of  attacks. 

The  disease  occurs  in  t  wo  distinct  stages,  the  manic  and  depressive, 
but  attacks  may  occur  partaking  of  the  symptoms  of  both. 

Manie  Stage. — The  characteristic  symptoms  of  this  stage  are:  (a) 
flight  of  ideas;  (A)  psychomotor  excitement;  (c)  emotional  depression. 

Depressive  Stage. — T!ie  characteristics  of  this  stage  are:  a.  diffi- 
culty of  thinking;  b.  psychomotor  retardation;  c.  emotional  depres- 
sion. 

Mixed  States. — There  are  three  principal  mi.Ted  states,  as  follows; 

Miinutrnl  Stupt>r. — Emotional  exultation,  decreased  psj'chomotor 
activity,  ditHculty  of  thinking. 

Agitated  Deprei<sioti. —  Emotional  depression,  increased  psychom- 
otor activity,  flight  of  ideas. 

L'»/'rvil(trh'i'e  Mititia. — Emotional  exaltation,  increased  psychom- 
otor activity,  difficulty  of  thinking. 

The  Periodical  Insanities. — The  manic  and  the  depressive  stages, 
in  any  degree  of  severity,  may  occur  coriihiiied  or  not  with  a  lucid 
interval  in  any  jiossible  series  of  relation  to  each  other.  The  more 
Odnimon  of  these  are  as  follows; 

liviuriftit  Mmiiti. — Recurrent  manic  attacks,  separated  by  lucid 
intervals. 

livcurrvni  Mdauvholia. — Recurrent  depressive  attacks,  separated 
by  lucid  intervals. 

VircuUtr  iiistinifi/.-^Ji('(^u\iiT  alternation  of  manic  and  depressive 
attacks,  without  lucid  intervals. 

Alternating  Insamlti. — Regular  alternation  of  manic  and  depres- 
sive attacks,  each  attaik  followed  Ity  a  lucid  interval. 

histinitg  of  lUnible  Form. — Regular  attacks,  each  attack  consisting 
of  both  a  manic  and  a  depressive  stage,  and  each  followed  by  a  lucid 
interval. 

III.  Dementia  Preecox.— '<V//»7W  ('hdiarterisitcK. — Dementia 
pnecox  is  a  psyciiosis  essentially  of  the  period  of  puberty  and  adoles- 
cence, charai'terized  by  a  <lenientta  tending  to  prt>gress,  though  fre- 
quently iiiterriiiited  hy  remissions.  Upon  the  foundation  of  demen- 
tia are  erected  various  psychotic  symptoms,  many  of  which  Show  a 
marked  tendency  to  episodic  manifestations. 
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General  Symptomatology. — The  disease  usually  begins  with  a 
period  of  depression,  and  also  often  of  temporary  confusion.  After 
this  initial  stage  the  symptoms  are  those  of  progressive  dementia. 
These  symptoms  are  :  failure  of  voluntary  attention;  loch  of  interest 
shown  by  such  patients  both  with  reference  to  themselves  and  their 
surroundings;  failure  of  memory,  particularly  for  recent  events; 
emotional  deterioration  manifested  by  an  absolute  lack  of  emotional 
reaction  upon  such  occasions,  for  example,  as  the  death  of  a  parent 
or  near  relative.  All  these  evidences  of  deterioration  occur  without 
loss  of  orientation  or  clouding  of  consciousness. 

In  connection  with  these  mental  symptoms  certain  psychomotor 
symptoms  occur,  particularly  in  katatonia — more  especially  muscular 
tension  and  negativism — which  also  show  the  fundamental  unity  of 
the  different  types. 

This  disease  occurs  in  four  fairly  distinct  forms,  although  many 
transition  cases  occur. 

Simple  Dementia  {Heboidophrenia). — This  form  manifests  more 
the  simple  dementia  uncomplicated  by  formal  psychotic  symp- 
toms. It  usually  begins  with  a  period  of  depression,  and  dtiring  its 
course  various  delusions  and  hallucinations  may  occur.  There  may 
be  slight  transitory  excitement,  and  some  evidence  of  psychomotor 
disturbance — slight  muscular  tension,  mannerisms,  peculiar  habits. 

Diagnosis. — The  principal  thing'  in  diagnosis  is  to  differentiate  the 
early  stages  from  melancholia  and  neurasthenia,  which  they  resemble. 

Hebephrenia. — In  this  form  there  is  also  usually  a  prodromal 
period  of  depression.  Delusions  and  hallucinations  are  more  promi- 
nent and  partake  of  absurd  characteristics,  indicating  an  underlying 
defect.  There  is  poverty  of  ideas,  and  also  a  certain  looseness  of 
train  of  thought,  which  simulates  quite  often  a  flight  of  ideas.  A 
high  degree  of  incoherence  is  not  infrequent. 

Diagnosis. — As  in  the  simple  demented  type,  the  principal  dif- 
ferentiation is  to  be  made,  in  the  first  stage,  from  melancholia  and 
neurasthenia. 

Katatonia. — This  form  may  come  on  suddenly,  but  is  usually  of 
slow  onset  with  symptoms  of  depression.  During  this  prodromal 
period  hysterical  attacks  and  epileptiform  convulsions  may  occur. 
In  its  developed  form  the  disease  occurs  in  two  stages : 

Katatonic  Stupor. — This  stage  is  characterized  by  stupor  of  vary- 
ing degrees,  with  marked  evidences  of  muscular  tension  and  nega- 
tivism. The  negativism  may  result  in  mutism,  retention  of  urine, 
faeces,  and  saliva.  We  find  a  different  picture  with  flexibiliias  cerea, 
command  automatism,  echolalia,  and  echopraxia.  The  patient  may  be 
well  oriented,  without  any  material  clouding  of  consciousness. 
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Katatonic  Excitement. — In  this  condition  there  la  much  psycho- 
motor excitement.  The  patient  >8  in  constant  activity,  often  throwing 
himself  about  in  the  bed,  shouting  and  talking.  A  high  grade  of 
incoherence  is  common,  and  verbigeration  is  quite  frequent. 

Diagnosis. — The  early  st-ages,  as  in  the  other  forms,  must  be  dif- 
ferentiated from  melancholia  and  neurasthenia.  The  stupor  is  to  be 
distinguished  from  the  stupor  of  the  depressive  stage  of  manic-de- 
pressive insanity  by  the  presence  of  muscular  tension,  negativism,  or 
catalepsy.  The  excitement  is  to  be  diatinguished  from  the  manic 
stage  of  manic-depressive  insanity  by  the  e\idence8  of  dementia,  the 
presence  of  verbigeration,  stereotypy  of  movement,  grimacing,  and 
the  fact  that  the  incoherence  is  out  of  all  proportion  to  tho  degree  of 
excitement. 

Paranoid  Forms. — These  conditions  exhibit  a  more  or  less  well- 
organized  system  of  delusions  and  ballueinationB,  but  with  evidences 
of  dementia  or  early  deterioration. 

Diagnosis  — The  diagnosis  is  to  be  made  from  paranoia  by  the 
evidences  of  demeutia.  particularly  shown  in  the  absurd  characters 
of  the  delusions  and  their  loose  systematization,  and  by  the  presence 
of  some  of  the  signs  of  psychomotor  disturbance  characteristic  of  this 
disease. 

Mixed  Forms. — Transition  cases  are  frequently  seen.  The  char- 
acteristic association  of  a  degreeof  dementia  with  the  typical  psycho- 
motor disturbance  determines  the  diagnosis. 


VI.     PSYCHOSES   OF    KNOWN    PATHOLOGY 


■  Paresis.— General  Characterization — General  paresis  is  an  or- 
m  ganic  disease  of  the  brain,  of  an  inflammatory  and  degenerative 
I  nature,  including  in  the  main  the  leptomeninges  and  the  cortex,  and 
I        manifesting  itself  by  certain  physical  symptoms  and  a  progressive 

■  mental  deterioration  upnn  which  may  be  engrafted  various  other 
I         symptoms  of  mental  disturbance. 

■  The  disease  is  arbitrarily  divided  into  three  periods: 

■  First  Period.— The  physiinal  symptoms  that  may  be  found  during 
P        this  period  are  Argyll-Robertson  pupil,  loss  of  consensual  light  reflex, 

loss  of  sympathetic  light  reflex,  and  some  abnormality  of  the  patel- 
lar tendon  reflexes.  Tho  mental  symptoms  are  gradual  change  of 
character,  failure  of  memory,  inability  to  work  continuously,  lack 
of  judgment,  failure  of  moral  sense,  with  perhaps  addiction  to  alco- 
hol. The  speech  may  begin  to  show  the  stumbling,  slnrring  defects 
of  the  later  stages,  as  may  also  the  writing.  Tremor,  especially  of 
the  facial  muscles,  may  also  begin  to  show. 
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Second  Pcriorf.— This  stage  is  ushered  in  by  the  so-called  paretic 
seizures — apoplectiform  or  epileptiform  attacks.  The  physical  symp- 
toms of  the  first  stage  are  aggravated.  The  mental  are  those  of 
deepening  deterioration.  If  the  symptoms  are  only  those  of  de- 
mentia, the  case  belongs  to  the  demented  type.  Grandiose  delusions 
may  occupy  the  field,  and  such  cases  constitute  the  expansive  type  of 
the  disease;  while  if  the  excitement  is  very  great  there  develops  the 
agitated  type  or,  with  depressive  delusions,  the  depressed  type. 

Third  Period. — This  period  begins  when  the  patient  becomes 
filthy  in  his  habits.  The  physical  symptoms  are  all  aggravated,  the 
patient  is  soon  bedridden,  and  the  mental  life  is  reduced  to  the 
point  of  practical  extinction. 

Diagnosis. — If  we  find  a  patient  in  middle  life  with  Argyll- 
Robertson  pupils  and  abolished  knee-jerks,  and  tabes  can  be  elim- 
inated, we  may  strongly  suspect  paresis.  If  in  addition  we  learn 
that  there  has  been  a  change  of  character  in  the  individual,  if  he  has 
become  irritable  and  restless,  fails  to  remember  business  engage- 
ments, is  less  careful  of  his  personal  appearance,  and  presents,  in 
short,  a  host  of  minor  symptoms  which  individually  mean  little  but 
in  their  ensemble  speak  for  mental  deterioration,  the  diagnosis  is 
rendered  practically  certain. 

The  principal  diseases  for  which  paresis  may  be  mistaken  are  ac- 
quired neurasthenia,  some  one  of  the  psychoses,  alcoholism,  brain 
tumour,  cerebral  syphilis,  disseminated  sclerosis,  arteriosclerotic  in- 
sanity, and  Korsakoff's  psychosis. 

In  differentiating  paresis  from  acquired  neurasthenia  the  general 
mental  attitude  of  the  patient  is  of  great  significance.  Whereas  the 
neurasthenic  is  given  to  exaggerating  his  ills,  constantly  com2)lain8 
of  his  aches  and  pains,  and  keeps  close  observation  of  every  change 
of  symptoms,  the  paretic  is  usually  indifferent  or  may,  on  the  con- 
trary, consult  a  physician  under  protest  and  in  tlie  firm  belief  of  the 
uselessness  of  so  doing,  as  he  feels  so  well.  In  addition  to  this  there 
is  in  neurasthenia  no  dementia,  no  disturbance  of  speech  or  writing, 
no  history  of  seizures,  the  tendon  reflexes  are  equal  and  not  abol- 
ished, the  pupils  equal,  respond  to  light  and  accommodation,  and  are 
more  apt  to  be  dilated,  while  in  paresis  they  are  frequently  unequal 
and  often  very  much  contracted. 

From  alcoholism  the  diagnosis  is  often  not  so  easy.  The  deteriora- 
tion of  the  chronic  alcoholic  has  much  in  common  with  the  dementia 
of  paresis.  We  must  turn  to  the  physical  signs  and  note  carefully 
the  historic  facts.  Following  a  long  debauch,  however,  symptoms 
may  arise  which,  in  the  absence  of  a  history,  would  warrant  a  diag- 
nosis of  paresis — the  so-called  alcoholic  pseudo-paresis.    These  symp- 
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toms  disappear  though,  in  u  reniarlirililt^  manner,  when  the  iilcoho!  is 
withdrawn. 

Symptoms  occasiouully  (leveloji  ui  the  course  of  l>raiii  tumour 
which  closely  rest'inble  paresis.  The  diiignosis  must  be  niiuk'  ou  the 
pre-t'minently  focal  eharaoler  of  the  physical  signs  in  the  former 
disease. 

From  disseminated  sclerosis  tlic  dilTeren  tint  ion  is  sometimes  diffi- 
cult. The  ootnhination  of  intention  tremor,  nystagmus,  acuniiing 
speech,  ami  s]Mistieity  will,  however,  usimlly  leave  lillle  room  for 
doubt,  although  some  of  these  cases  do  ultimately  develop  the  typical 
signs  of  paresis. 

From  cerebral  or  cercl)ro-spii!al  syphilis  the  diagnosis  is  agaiji  rpiile 
difticult.  If  the  Icsiun  is  a  gummatous  meningitis  the  signs  are 
rather  of  multiple  lesions  than  a  diffuse  process.  If,  on  the  other 
hand,  the  disease  affects  principally  the  vesHr'ls,  with  resulting  endar- 
teritis obliterans,  tlirumb(K<is.  and  .softening,  the  sym])toms  are  focal, 
and  convulsions  developing  afterward  cnnstitutea  trtu*  post-apoplectic 
epilepsy.  I)i8turbun<^e9  of  speech  and  writing  cither  are  not  present 
or,  if  they  are,  do  not  partake  of  the  nature  of  a  paretic  disorder,  but 
are  true  apliasius  due  to  focal  lesions.  Palsies,  if  present,  are  per- 
muneut  and  nocturnal  lieadaohea  common.  Antisyphilitic  remedies 
produce  immediate  results  in  many  cases. 

From  arterto.sclerotic  insanity  the  diagnosis  is  often  quite  diffi- 
cult. The  extreme  age  of  these  patients  and  the  presence  of  a  high 
grade  of  arteriosclerosis  will  usually  indicate  the  correct  interpreta- 
tion of  the  symptoms. 

Korsakoff's  psychosis  is  to  be  differentiated  by  its  history  of  poly- 
neuritis, and,  usually,  of  alcoholic  excess  or  other  causes  of  the 
neuritic  symptoms.  If  the  patients  live  they  do  not  proceed  to  the 
prnfihund  dementia  of  paresis.  The  Korsakoil  syndrome  is  occasion- 
ally found  associated  with  paresis. 

VII.    PSYCHOSES  ASSOCIATED  WITH   OTHER 
DISEASES 


The  Neuroses. — The  so-called  neuroses,  especially  hysteria  and 
neurasthenia.  mi.i;lit  properly  be  classed  with  the  psyehoses  and  <leB- 
ignated  us  }>syefio-neuroses,  as  mental  symptoms  are  almost  invari- 
ably present  and,  in  hysteria  and  neurasthenia  especially,  properly 
form  part  r>f  the  synqitom  lomplex. 

I.  Hysteria. — Tb<'  mental  symptoma  of  hy.steria  may  be  divided 
into  these  constant  phenomena,  which  are  present  throughout  the 
course  of  the  malady  :  the  symptoms  of  tlie  intfrjmroxifsnial  period. 
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the  so-called  mental  stigmata]  and  those  more  or  less  closely  con- 
nected with  the  paroxysms — the  episodic  phenomena. 

Mental  Stigmata. — The  principal  symptoms  of  the  interparoxyamal 
period  are  ansesthesia  (disseminated,  segmental,  hemiansBsthesia), 
hypermsthesia,  usually  disseminated;  motor  disturbances — contrac- 
tions, catalepsy,  paralysis ;  amnesias — partial  or  general ;  and  debility 
of  the  emotions — loss  of  will  power,  suggestibility.  It  must  be  fully 
understood  that  all  these  symptoms,  even  the  sensory  and  motor 
disturbances,  are  purely  mental. 

Episodic  Phenomena. — These  phenomena  may  precede  or  follow 
an  hysterical  crisis,  or  as  in  epilepsy,  may  be  substituted  for  one. 
They  are  principally  states  of  exaltation,  depression,  delusions,  leth- 
argy, ecstasy,  somnambulism,  fixed  ideas,  delirium,  and  choreiform 
movements.  Conditions  of  delirium  with  great  confusion,  clouding 
of  consciousness,  and  hallucinations  are  common.  Dream  states  are 
also  quite  characteristic  of  this  disease,  as  they  are  of  epilepsy  and 
alcoholism.  It  will  often  be  found  that  the  crises  of  hysteria  are 
associated  with  certain  subconscious  ideas,  usually  connected  with 
some  previous  experience  having  a  large  content  of  painful  emotion, 
which  has  been  forgotten. 

A  characteristic  of  these  episodic  manifestations  is  their  very 
frequent  association  with  amnesia. 

Diagnosis. — Epilepsy  is  the  most  difficult  disease  from  which  to 
differentiate  hysteria.  This  is  particularly  so  because  of  the  convul- 
sive attacks  in  each.  The  diagnosis  must  often  rest  upon  the  pres- 
ence of  the  hysterical  stigmata  in  the  interparoxysmal  period,  as  the 
attacks  are  often  not  seen  and  can  not  be  distinguished  by  the  descrip- 
tion given.  The  presence  of  these  stigmata  will  usually  suffice,  as  hys- 
teric convulsions  and  true  epileptic  convulsions  seldom  occur  in  the 
same  patient.  Hystero-epilepsy  is  not  a  combination  of  the  two  dis- 
eases, but  hysteria  with  associated  epileptiform  attacks. 

The  differentiation  from  the  other  psychoses  is  to  be  made  from 
the  history  and  the  presence  of  the  hysterical  stigmata. 

II.  Neurasthenia. — Symptoms. — Like  those  of  hysteria,  the  mani- 
festations of  neurasthenia  are  protean  and  numerous.  The  disease  may 
be  hereditary,  constituting  so-called  constitutional  neurasthenia ;  or  it 
may  be  acquired  by  exhausting  and  debilitating  conditions,  usually 
acting  over  a  considerable  period.  Symptoms  of  hysteria  are  not 
infrequently  combined  with  those  of  neurasthenia,  constituting 
hystero-neiirasthenia.  Xeurasthenia  is  usually  classified  in  accord- 
ance with  the  organs  most  prominently  affected,  into  cerebral,  spinal, 
genital,  gastric,  angiopathic,  or  in  accordance  with  the  cause,  as  lith- 
cemic  and  traumatic. 
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The  symptoms  are  those  of  fatigability  &nd  depression^mth  special 
symptoms  associated  with  the  viscera,  such  as  dyspepsia,  diarrhoea, 
headache,  various  parsesthesias,  particularly  band-like  and  pressure 
sensations  of  the  head.  The  depression  is  often  associated  with 
hypochondriacal  ideas,  phobias,  obsessions,  fixed  ideas,  and  impulsions. 

Diagnosis. — The  diagnosis  must  be  made  from  the  early  stages  of 
paresis  and  dementia  praecox,  and  from  the  depressive  stage  of  manic- 
depressive  insanity. 

m.  Epilepsy. — The  mental  disturbances  associated  with  and  due 
to  epilepsy  may  be  considered  as  divided  into  the  paroxysmal  and 
the  interparoxysmal. 

The  ^arox^sma/ disturbances  are  either  associated  with  the  attack 
— unconsciousness,  psychic  epilepsy  (dream  states,  automatism,  furi- 
ous maniacal  attacks  followed  by  complete  amnesia) ;  or  else  with  pre- 
and  post-epileptic  attacks,  often  of  a  maniacal  order,  but  frequently, 
especially  following  an  attack,  being  delirious.  Amnesia  follows  all 
these  states. 

The  interparoxysmal  disturbances  go  to  make  up  the  epileptic 
character.  They  are  in  the  main  transitory  attacks  of  ill-humour, 
sometimes  violent  temper,  and  impulsiveness,  associated  with  a  certain 
degree  of  dementia  manifested  by  dulness,  apathy,  and  unreason- 
ableness, frequently  with  religious  fervour.  Delusional  states  not 
uncommonly  occur.  If  the  epilepsy  has  begun  in  early  life  a  degree 
of  imbecility  or  idiocy  results. 

Diagnosis. — These  various  mental  conditions  are  diagnosed  by  a 
careful  study  of  the  history,  and  the  presence  of  undoubted  epileptic 
convulsive  seizures.  Differential  diagnosis  must  be  made  from  hys- 
teria, katatonia,  the  delirium  of  alcohol  and  other  intoxicants  and 
infections,  and  from  the  delirious  states  of  paresis. 

Other  Nervous  Diseases.— I.  Polyneuritis  {Korsakoff's  Psy- 
chosis).— The  mental  state  of  this  psychosis  accompanies  polyneuritis 
and  is  usually  of  alcoholic  origin,  but  may  be  caused  by  other  poisons, 
as  those  of  typhus  fever,  tuberculosis,  or  influenza;  and  the  Korsakoff 
syndrome  is  seen  not  infrequently  in  general  paresis.  The  signs  of 
polyneuritis  may  be  very  slight. 

Syntptoms. — The  patient  is  amnesic  both  for  events  in  the  im- 
mediate past  and  for  the  whole  period  of  time  during  which  he  has 
been  ill.  This  defect  of  memory  is  associated  with  a  composed  bear- 
ing and  apparent  lucidity  on  casual  questioning.  A  more  careful 
examination,  however,  will  show  not  only  this  memory  defect,  but 
probably  also  that  the  patient  is  disoriented  as  to  time  and  place. 

The  characteristic  symptom  is  associated  with  the  amnesia,  and 
consists  of  a  peculiar /a/«i/?ca/io»  of  memory.    The  gaps  in  memory 
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are  filled  hy  nil  sorts  ot  fabriaiiionsy  y/hK\h  arc  narrated  in  great 
detail  and  with  a  perfect  apjioaranoe  of  lucidity.  A  patient  wito  has 
lH>en  confinctJ  to  his  bed  for  days  with  foot  and  wrist  drop  tolls,  when 
asked  where  he  was  tlie  day  hofore,  about  having  gone  to  the  races 
and  details  his  conversation  with  different  persons,  describes  the 
events,  tells  what  horses  won,  and  the  like. 

DiaffHosis. — The  association  of  the  peculiar  falsification  of  mem- 
ory with  fabrication  and,  usually,  disorientation,  with  foot  and  wrist 
drop  is  characteristic.  Paresis  is  to  be  distinguished  by  the  absence 
of  evidence  of  polyneuritis. 

II.  Chorea  {S;;denfiains). — Patients  with  chorea  are  usually  im- 
patient, irritable,  and  emotionally  uii.stable.  Homo  of  the  cases  de- 
velop terrifying  dreams  and  haliiiciuatious,  especially  at  night. 
Marked  psychotic  symptoms  become  manifest  iu  the  variety  of  the 
disease  known  as  rfiorm  itisnuipiix;  an  acute  confusion,  sometimes 
of  violent  tvi>e,  is  seen,  with  halluiinations  and  often  a  paranoid  con- 
dition with  delusions  of  persecution.  Sometimes  a  condition  of  stupor 
is  observed. 

!>iutjnnfix. — Tho  diagnosis  is  made  by  the  association  of  the 
mental  syiiiptonis  with  the  characteristic  choreic  movements. 

III.  Huntington's  Chorea.— Tills  disease  is  associated  on  the  psy- 
chical aide  with  gradual  mental  impairment. 

IV.  Exophthalmic  Goitre.— Tliis  disease  is  not  infrequently  associ- 
ated with  hallucinations  of  hearing,  voices  l>eiug  heard  saying  dis- 
agreeable things  to  the  patient.  With  these  hallucinations  occur 
anxious  and  agitated  states.  The  prognosis  in  these  cases  is  bud. 
Many  of  thcni  die. 

V.  Paralysis  Agitans. — This  disease  is  often  associated  with  a 
mild  degree  of  mental  enfeeblement. 

VI.  Multiple  Sclerosis.— The  mental  condition  is  usually  one  of 
slight  impairment,  especially  with  emotional  instability.  The  [latieut 
laughs  and  cries  very  easily. 

DuftjniiHis. — Thedisea-se  niustbodiflPerentiated  from  paresis,  which 
it  often  closely  resembles. 

Organic  Diseases  and  Injury  of  the  Brain.— I.  Tumour. — 
Mental  symptoms  are  more  apt  to  occtir  wlien  tlic  tumour  is  located 
in  the  prefrontal  region.  Tliey  arc  change  of  character,  irritability, 
childishness,  emotional  instability,  with  a  ten«lenoy  to  hebetude,  and 
some  clouding  of  consciousness.  Uallueinations  may  develop  as  the 
result  of  the  invasion  of  sensory  areas  by  the  growth. 

IH^gnonix. — Tlie  diagnosis  is  made  from  the  presence  of  the 
classical  symptoms  of  tumour  and  a  study  of  the  localizing  symp 
toms. 
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Sjrphilis.  —  All  lu'iitc  fU'lirium  niay  devi'lop  <lurinp  tli<^  onrly 
aiH*(iiuiiu-y  riiiiiiife.*tiitit>iis  of  tin*  tlit;t'iisc,  latiT  niurkod  miituffatatious 
may  be  connected  witli  local  or  gonernl  disease  of  the  brain,  (him- 
miita  arc  rare  and  [tresent  tb<^  HyiiiptoTiis  of  tmiiour.  The  most  com- 
mon condition  is  a  progressivp  diseuKo  of  the  cerebral  vessels,  often 
with  thrombosis- 

Thc  mental  symiitoma  are  those  of  dementia,  to  which  are  added 
local  symptoms,  if  softening  ha.s  occurred,  depending  on  the  location 
of  the  affected  area.  These  cases  may  go  on  for  some  time  and  finally 
develop  the  typical  symptoms  of  paresis. 

III.  Apoplexy. — The  mental  condition  following  apoplexy  is  usu- 
ally one  of  ini])airment  wliicli,  if  thi^  lesion  is  considerable,  progresses 
to  marked  dementia.  If  the  softening  involves  the  speech  area, espe- 
cially if  it  produce  sensory  aphasia,  the  dementia  is  much  more  rapid 
in  progress,  as  it  must  he  remembered  that  these  patients  arc  nsually 
also  seinlc. 

IV.  Arteriosclerosis,— This  condition  is  associated  with  a  progres- 
sive failure  of  tlie  mental  faenlties,  ami  with  local  symptoms  due  to 
areas  of  softening.  The  jiicture  often  closely  resembles  paresis,  but 
the  patient  is  mucli  further  a<lvanced  in  years  than  is  usual  for  the 
paretic. 

V.  Traumatism. — The  most  frequent  symptoms  following  trauma 
are  those  of  hysteria  and  neurasthenia.  Dementia  pnecox,  manic- 
depressive  irisatiity,  and  jiaresis  may  follow  an  injury. 

After  the  injury  a  delirium  may  develop.  Aside  from  this,  mental 
symptoms  may  not  occur  for  a  considerable  time  and  when  they  do 
they  usually  consist  of  an  apathetic  dementia,  often  with  irritability, 
Frequently  there  are  memory  defects,  e8|ieeially  amnesia  for  the  time 
of  the  injury,  and  these  defects  may  be  tilled  in  with  fabrication. 
There  is  almost  always  intolerance  of  alcohol. 

VI.  Meningfltis  and  lESolatlon.— These  also  may  be  followed  by  a 
degree  of  mental  defect. 

Diseases  Other  than  Nervous.  —  Various  other  diseases  have 
from  time  to  time  mental  symptoms  assneiated  with  them.  The  great 
majority  of  such  diseases,  if  not  all  of  them,  Inive  elements  of  infec- 
tion or  to.xjemia,  aiul  exhaustion  combined  with  or  a  part  of  them. 
We  therefore  see  the  mental  symptom  complex  of  confusion  arise 
most  typically.  In  some  cases,  especially,  the  less  acute  paranoid 
conditions  appear,  and  hallucinosis  is  of  occasional  occurrent^'. 

Head  has  shown  that  certain  visceral  di,sea.ses,  especially  of  cardio- 
vascular and  pulmonary  origin,  often  have  associated  mental  sym()- 
toms,  although  they  may  not  appear  except  on  the  most  careful  exam- 
ination,     The  symptoms   found   are:    ((f)  hallucinations  of  vision, 
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hearing,  and  smell ;  (b)  moods,  either  of  depression  or  exaltation,  and 
(c)  suspicions,  usually  occurring  when  a  depression  has  persisted  for 
some  time. 

These  conditions  take  their  origin  as  a  result  of  reflected  visceral 
pains.  Each  spinal  segment  has  both  a  visceral  and  a  cntaneons  rep- 
resentation. Disease  occurring  in  the  visceral  area  is  referred  to  the 
cutaneous  surface  supplied  by  the  same  segment.  The  cutaneous 
distribution  of  the  fifth  nerve  corresponds  to  the  visceral  distribution 
of  the  vagus,  so  pain  occurring  in  the  vagus  territory  will  be  referred 
to  the  scalp  and  thus  occur  points  of  tenderness  in  this  region  with 
which  the  hallucinations  are  associated.  The  mood  of  exaltation  is 
essentially  transitory,  arising  as  a  contrast  phenomenon  of  the  depres- 
sion, and  is  a  result  of  the  disappearance  or  lessening  of  the  reflected 
somatic  pain. 

VIII.    PSYCHOSES  OF  THE  INVOLUTION   PERIOD 

I.  Melancholia. — This  disease  occurs  usually  between  40  and  50 
years  of  age  in  women,  rarely  before  60  in  men.  It  is  characterized 
by  emotional  depression,  anxiety,  and  apprehension  coming  on  after 
a  prodromal  period  which  may  be  of  several  months'  duration.  The 
symptoms  of  this  period  are  indefinite  and  consist  largely  of  peculiar 
sensations  referred  to  the  head,  pressure,  vertigo,  tinnitus,  insomnia, 
irritability,  and  depression.  This  depression  deepens,  there  are  typical 
melancholy  ideas,  such  as  ideas  of  sin,  and  finally  a  marked  degree  of 
apprehension  and  anxiety  may  occur.  In  these  latter  cases  the  patient 
is  constantly  active,  wringing  the  hands,  moaning,  and  crying — agi- 
tated melancholia.  Ordinarily  the  patient  is  fully  oriented,  but  in  ex- 
treme cases  confusion  may  develop  with  disorientation  and  clouding. 

The  advent  of  senescence  may  introduce  an  element  of  dementia 
which  modifies  the  picture. 

Diagnosis. — The  principal  disease  to  be  distinguished  is  manic- 
depressive  insanity.  This  is  usually  possible  by  the  absence  of  retar- 
dation. In  some  cases,  however,  this  is  present  and  the  distinction 
must  be  made  by  the  age,  and  absence  of  previous  attacks. 

II.  Pre-Senile  Insanity  {Senium  prwcor). — Arbitrarily  the  senium 
is  said  to  begin  at  GO  years  of  age,  and  cases  which  show  senile  changes 
before  this  time  are  said  to  be  pre-senile. 

Pre-senile  insanity  is  rare  and  usually  takes  a  delusional  form,  of  a 
persecutory  and  hypochondriacal  character.  There  is  usually  some 
dementia  present,  which  may  give  the  delusions  an  absurd  type. 

III.  Senile  Insanity. — Aside  from  the  ordinary  decay  of  the  mental 
faculties  incident  to  old  age,  active  psychotic  symptoms  may  develop 
which  constitute  a  veritable  psychosis. 
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Delusions  are  the  rule,  although  as  they  are  erected  upon  a  de- 
mented foundation  they  are  apt  to  be  absurd  and  to  show  little  tend- 
ency to  systematization.  Emotional  deterioration  is  also  present 
and  the  mood  is  marked  by  silly  and  childish  characteristics.  The 
memory  defect  is  well  defined  and  consists  typically  of  amnesia  for 
recent  events.  These  patients  are  given  to  wandering,  especially  at 
night,  as  they  often  suffer  from  insomnia,  and  at  these  times  show 
much  confusion.    The  Korsakoff  syndrome  may  also  be  present. 

Cases  which  follow  an  uncomplicated  course  are  spoken  of  as 
simple  senile  deterioration ;  if  confusion  dominates  the  picture  it  con- 
stitutes the  confusional  type,  and  a  paranoid  type  may  also  occur. 
Senile  delirium  often  terminates  the  case.  It  may  be  the  result  of  a 
terminal  infection.     Epileptic  attacks  are  episodic  manifestations. 

Diagnosis. — The  diagnosis  is  made  by  the  presence  of  a  psychosis 
showing  evidences  of  dementia  in  a  person  having  the  signs  of  senile 
decay.    The  occurrence  of  the  Korsakoff  syndrome  is  a  possibility. 

IX.    BORDERLAND  AND  EPISODIC  STATES 

Pbrenasthenia. — A  psycho-neurosis  tending  to  chronicity,  but  often 
marked  by  remissions,  and  exhibiting  the  following  symptoms : 

1.  Obsessions. — These  are  of  two  classes — the  obsessions  of  doubt 
and  the  various  phobias  (mysophobia,  claustrophobia,  ]>anophobia,  etc.). 

2.  Morbid  Impulsions  and  Compulsions. — Tendencies  to  acts  which 
are  more  or  less  out  of  the  voluntary  control  of  the  patient.  These 
include  the  various  "  manias  "  (kleptomania,  pyromania,  etc.). 

3.  Tics. — Essentially  psychic  in  origin  and  occurring  in  persons 
with  a  mental  condition  which  has  been  termed  "  infantilism." 

Pathological  Traits  of  Character.— Various  forms  of  pathological 
character  are  found,  such  as  the  different  types  of  so-called  "  cranks  " ; 
those  who  suffer  from  constitutional  inferiority ;  those  who  are  natu- 
rally, and  more  or  less  constantly,  sad  and  depreBsei—psychopatliic 
depression;  the  various  types  of  suspicious  individuals  wlio  may  have 
tendencies  to  litigation ;  and  a  host  of  other  ill-balanced  defectives. 

Sexual  Perversions. — The  principal  manifestations  are : 

1.  Homosexuality. — Sexual  attraction  for  persons  of  the  same  sex. 

2.  Active  Algolagnia  (Sadism). — The  gratification  of  the  sexual 
feeling  by  the  infliction  or  sight  of  pain — real  or  simulated.  In  the 
latter  case  the  sadism  is  symbolic,  and  is  more  common  in  men. 

3.  Passive  Algolagnia  (Masochism). — The  gratification  of  the  sex- 
ual feeling  by  suffering  pain,  real  or  simulated.  In  the  latter  case  it 
is  symbolic.     More  frequent  in  women. 

4.  Fetichism. — Sexual  excitement  and  gratification  by  the  sight  or 
contact  of  some  article  of  wearing  apparel  or  a  part  of  the  body. 
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5.  Eshibitioni»m. — Sexual  gratification  by  exposing  the  genital 
organs. 

G.  yei-ntphilia. — The  desire  to  have  sexual  congress  with  a  dead 
body. 

X.  IDIOCY  AND  IMBECILITY 

Idiocy. — A  condition  of  profound  mental  defectiveness  either  con- 
geuitul,  or  acquired  during  the  developmental  period. 

Iiliots  may  be  broadly  separated  into  the  apathetic  and  excitable. 
The  following  is  a  classification  based  upon  pathology  (Ireland) : 

1.  (Jenetous  (cases  whose  pathology  can  not  be  determined  ante- 
mortem).  2.  Microcephalic.  3.  Hydrocephalic.  4.  Eclampsia. 
5.  Epileptic.  6.  Paralytic.  7.  Traumatic.  8.  Inflammatory  (the 
result  of  encephalitis).  9.  Sclerotic.  10.  Syphilitic.  11.  Cretinism 
(including  the  endemic  and  sporadic  or  myxoedematous  forms),  and 
12.  Idiocy  by  Deprivation. 

Idio-Imbecility. — A  condition  midway  between  idiocy  and  imbe- 
cility. 

Imbecility. — A  condition  of  mental  deficiency  which  can,  however, 
be  materially  improved  by  training,  but  not  sufficiently  to  take  a  place 
in  the  world.  Moral  Imbecility  is  a  condition  of  mental  defectiveness 
which  is  shown  in  the  absence  of  the  highest  functions,  particularly 
the  moral,  capable  of  training  to  a  considerable  degree,  but  always  a 
menace  to  society. 

Feeble-Mindedness. — A  condition  of  slight  mental  defectiveness 
capable  of  much  improvement  by  educational  methods.  The  afflicted 
individual  may  ultimately  take  a  place  in  the  world,  and  be  self-sup- 
porting under  favourable  circumstances. 


SECTION  TX 

DISEASES   OF  THE  MUSCLES 

Prepared  by  Henry  Goodwix  Webster,  M.  D. 

I.  Myositis. — Dujardin-Beaumctz  recognises  three  varieties: 
Symptoms. — (l)  Simple  Acute  Form. — Characterized  by  lassitude 
and  inild  constitutional  disturbance,  with  pain  and  tenderness  in  one 
or  several  muscles,  coming  on  after  unusual  exertion  and  exposure. 
After  a  few  days  it  resolves  or  passes  into  (2)  or  (3). 

(2)  Acute  I'rimartf  Iiifcrtiotis  Form.— JJsherei  in  like  (1),  or  suc- 
ceeds it.     There  are  lassitude,  prostration,  and  muscular  pain.     The 
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affected  muscle  is  prominent,  sensitive  to  prossuro,  and  cither  of  a 
wooden  hardness  or  soft  tinil  dougliy.  Tlie  overlying  skin  may  be 
reddened  or  edematous.  The  putient  is  apt  to  assume  a  position 
whii'h  will  relax  the  affected  muscles.  When  deep  muscles  only  are 
involved,  the  local  signs  fail,  and  the  diagnosis  rests  upon  the  posi- 
tion, together  with  the  constitutional  disturJ^ance.  When  suppura- 
tion occurs  fluctuation  often  appears.  There  are.  fever  (even  to 
104°  F.),  dry,  coated  tongue,  free  sweating,  dyspna-a,  loss  of  appetite, 
and  perhaps  a  vesicular  eruption  over  the  affected  part.  Fatal  cases 
develop  diarrlioea  and  the  typhoid  state. 

(3)  Fri)H(iri/  Aciiie  Infhtious  Potymyositu  differs  from  (3)  in 
its  long  prodromal  period — U  to  5  weeks  of  lassitude  and  wandering 
pains — its  extensive  distribution,  and  the  absence  of  suppuration. 
There  are  distinct  chills,  oedema  of  face  and  extremities,  pain  (gen- 
eral), and  redness,  the  latter  a  fine  niarular  eruption  on  the  extremi- 
ties, face,  and  abdomen.  (Jastric  disturbances  supervene,  the  cedenia 
becomes  iiard,  the  patient  rigid,  and  the  muscular  reactions  and  rtv 
flexes  disappear.  There  are  profuse  sweats,  intense  thirst,  coated 
tongue,  constipation,  scanty  and  albuminous  urine.  The  entire 
muscular  system  becomes  involved  and  death  ensues. 

Course  and  Prognosis. — Form  ("J')  lasts,  in  severe  cases,  from  5  to 
6  days;  in  less  severe  ones  from  10  to  20  days.  A  number  recover 
aftef  a  convalescence  extending  over  months.  Muscular  stiffness 
and  disability  are  likely  to  be  permanent.  The  course  of  form  (3)  is 
longer — 3  or  4  months — arid  few  cases  recover.  Recovery  from  form 
(1)  is  the  rule,  but  it  may  run  into  the  infectious  variety. 

Diagnosis. — Acute  articular  rheunuvttsm,  typhoid  fever,  suppura- 
tive arthritis,  pyajmia,  osteomyelitis,  and  other  acute  suppurative  con- 
ditions may  simulate  the  acute  infectious  variety,  but  the  pecidiar 
condition  of  the  muscle  should  make  the  diagnosis  clear.  A  localized 
cellulitis  may  be  distinguished  by  being  more  superficial,  and  by  the 
involvement  of  the  neighbouring  lymphatics.  The  distinction  be- 
tween polymyositis  and  trichiiuwis  is  difficult,  and  microscopic  exam- 
ination of  a  section  of  the  muscle  may  be  required.  The  former  at- 
tacks extremities  and  exten.'^or  muscle,s  first,  the  latter  selects  the 
tongue  and  flexor  groups,     (llatulera  is  not  likely  to  be  mistaken. 

II.  Myositis  Ossifl-cans  Progressiva.— This  rare  disease 
appears  as  a  tumefaction  of  the  muscles  at  the  back  ol  the  neck. 
The  overlying  skin  is  somewhat  reddened,  and  there  is  slight  fever. 
After  the  swelHug  subsides  the  muscle  is  found  to  be  permanently 
hardened,  and  a  progressive  substitution  of  bony  for  muscular  ele- 
ments takes  place.  Muscle  after  muscle  is  invaded  until  the  entire 
system  is  involved.    After  a  year  or  more  death  ensues. 
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m.  Myotonia  (Thomsen's  Disease). — (a)  Symptoms. — This  affec- 
tion is  met  with  in  Norway,  Sweden,  and  Germany,  bnt  is  rare  in 
America.  It  is  hereditary ;  appears  in  childhood ;  often  attacks  sev- 
eral members  of  a  family ;  and  is  characterized  by  tonic  contraction 
of  the  Toluntary  muscles,  especially  those  of  locomotion,  prehension, 
and  speech.  It  is  noticed  that  the  child  is  clumsy,  that  it  can  not 
perform  the  nicer  movements,  but  that  after  a  time  the  spasm  re- 
laxes and  these  motions  may  be  perfect.  This  is  also  true  for  relax- 
ation,  the  patient  being  unable  to  relinquish  his  grasp  until  some 
seconds  after  he  has  willed  the  action.  The  arms  and  legs  suffer 
most,  the  eyes,  face,  and  vocal  organs  least,  while  sensation  and  the 
reflexes  are  undisturbed.  There  is  occasional  mental  hebetude.  Gold 
and  excitement  increase  the  disorder.  Although  the  muscles  are 
unusually  large,  they  lack  power,  and  present  *'  Erb's  myotonic  reac- 
tion." Either  current  causes  a  normtd  contraction,  which,  however, 
develops  and  relaxes  very  slowly,  while  during  the  interval  slow, 
wavelike  contractions  occur,  passing  from  cathode  to  anode.  The 
disease  pursues  a  chronic  course,  with  remissions,  and  is  incurable. 

Diagnosis. — May  be  made  from  pseudo-hypertrophic  paralysis  by 
the  gait,  the  absence  of  paralysis,  and  the  myotonic  reaction. 

IV.  Paramyoclonus  Multiplex  (J/yocZonta).— Friedreich's 
disease  must  not  be  confused  with  the  hereditary  ataxia  of  the  same 
authority.  It  occurs  most  commonly  in  young  men;  affects  the 
muscles,  especially  of  the  hands  and  feet,  and  is  marked  by  clonic 
contractions,  continuous  or  paroxysmal.  It  may  follow  severe  men- 
tal or  physical  strain.  The  muscles  are  subject  to  rapid  symmetrical, 
usually  rhythmical,  clonic  spasms.  Sensation  is  undisturbed,  and 
during  sleep  the  movements  cease.  The  affection  may  be  general, 
and  the  rapid  contraction  cause  the  body  to  be  thrown  to  and  fro 
with  great  violence.  Voluntary  efforts  at  control  often  serve  to  in- 
tensify the  spasms.  Fer6  reports  cases  of  improvement  nnder  treat- 
ment as  well  as  a  few  of  spontaneous  cure. 


SECTION  X 

CONSTITUTIONAL  DISEASES 

Prepared  by  Henry  Goodwin  Webster,  M.  D. 

I.  Chronic  Rheumatism.  —  Cold,  dampness,  and  exposure 
commonly  predispose,  although  it  may  follow  an  acute  attack. 
Usually  there  is  little  but  pain  and  stiffness  of  the  joints  (page  101), 
although  there  may  be  tenderness,  redness,  and  swelling.    All  symp- 
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toms  are  aggravated  in  the  morning,  gradually  wearing  off  during 
the  day.  The  disease  attacks  many  joints,  passing  from  one  to 
another,  with  alternating  periods  of  quiescence  and  exacerbation, 
which  are  often  dependent  upon  changes  in  the  weather.  One  joint 
only  may  be  attacked.  Ultimately  marked  cimuges  in  and  about 
the  joint  with  muscular  atropliy  and  great  deformity  may  occur.  In 
severe  cases  there  may  be  constitutional  disturbances,  especially 
gastric  disorders  and  anaemia.  As  a  rule  the  disease  grows  steadily 
worse  in  spite  of  treatment. 

n.  Muscular  Rheumatism. — Pain  in  the  muscles  and  their 
attachments  coming  on  suddenly  after  exjtosure  and  cold,  and  known, 
when  occurring  in  definite  locutions,  as  liiiiihugo,  torticollia,  pleuro- 
dynia, etc.  Fever  is  usually  absent.  Generally  the  pain  is  aching, 
sometimes  severe,  catting,  or  cramping,  and  may  be  constant  or 
occur  only  upon  use  of  the  affected  muscles.  As  lumbago  it  attacks 
the  muscles  of  the  lumbar  regions  and  lower  back ;  as  toTticolhs  it 
affects  the  neck,  usually  the  trapezius  and  Bterno-mastoid  with  their 
immediate  neighbours,  generally  on  one  side  only ;  && pleurodynia  the 
intercostals  suffer.  The  latter  is  particularly  distressing,  as  respira- 
tory movements  and  coughing  aggravate  it.  The  back,  shoulder, 
arm,  or  abdominal  muscles  may  be  involved.  Pleurodynia  is  differ- 
entiated from  jilenrifiy  by  the  lack  of  physical  signs ;  from  intercostal 
neuralgia  by  the  more  general  and  constant  pain  and  the  presence  of 
tender  nerve  points. 

III.  Diabetes  Insipidus. — The  diagnosis  depends  upon  the 
persistent  polyuria  and  the  urinalysis  ((15),  psige  G91).  Nervous  or 
physical  shock,  violent  exertion,  or  excess,  may  predispose.  The 
onset  may  be  acute,  more  often  gradual.  The  patient  usually  enjoya 
good  health,  but  notices  a  large  output  of  urine  and  corresponding 
thirst,  usually  without  bulimia.  The  condition  may  persist  for  years, 
the  patient  passing  from  6  to  12  times  the  normal  daily  quantity  of 
urine.  Wliilf  polyuria  may  be  a  symptom  in  a  number  of  definite 
conditions,  surrh  as  cerebral  or  medullary  disease,  meningitis,  ami 
disorders  of  the  abdominal  viscera,  including  tuberculous  peritonitis 
and  tumours,  true  diiibetcs  insipidus  occurs  as  a  well-marked  disease, 
probably  due  to  vasomotor  disturbance  of  the  renal  vessels. 

Differential  Diagmmx. — From  diabetes  mellitus  by  the  low  spe- 
cific gravity  and  absence  of  glucose;  and  from  chronic  interstitial 
nephritis  by  the  presence  of  albumin  and  casts,  arteriosclerosis,  and 
cardiac  hypertrophy,  with  liigh-tension  pulse.  Hysterical  subjects 
occasionally  pass  large  quantities  of  pale  clear  urine  (xrina  upa/itiea), 
and  nervous  excitement  not  infrequently  produces  similar  phenomena. 
The  brief  duration  should  make  the  diagnosis  clear. 


llir. 


DIAGNOSIS,  DIIIECT   AND   DIPPERKNTIAL 


I'rognosis. — Patients  iniiy  live  to  tlie  normal  age  limit  without 
particular  discomfort,  or  may  full  vi<3tim8  to  intercurrent  disease. 
Occiisioiuil  i-ascs  of  sporitanuous  cure  occur.  The  prognosis  of  sjnip- 
toniatic  polyuria  is  tlt'iieiideiit  on  the  nature  of  the  causative  lesion. 

rV.  Diabetes  Mellitus. — Types  and  .iyw^/ows.— This  diseaae 
may  manifest  itself  in  a  variety  of  ways.  The  urinary  characters 
are  given  in  (IB),  page  GDI.     See  also  8  (<t),  page  1590. 

(1)  A  small  number  of  cases  are  acute  in  onset  and  course.  Many 
of  these  patients  have  sutfered  severe  nervous  shock,  and  nearly  all 
are  young  adults  with  a  family  history  of  diabetes,  riieumatism,  or 
syphilis.  This  is  the  type  seen  in  children.  The  symptoms  are  typical 
— increased  urine,  glycosuria,  ravenous  hunger  and  thirst,  rapid  fail- 
ure of  flesh  and  strength,  general  itching,  irritability  of  temper,  and 
sleeplessness.     Such  cases,  as  a  rule,  prove  rapidly  fatal. 

IJirschfeld  describes  an  acute  type  analogous  to  experimental 
pancreatic  diabetes  in  which  polyuria  is  less  common  or  absent,  and 
the  assiniihition  of  fiits  and  all>nmiiioids  is  markedly  defi'ctive. 

(2)  More  often  the  severe  type  of  diabetes  begins  insidiously,  and 
even  after  a  year  or  more  the  nervous  symptoms,  debility,  and  loss  of 
flesh  miiy  be  attributed  to  neurasthenia.  Loss  of  sexual  power, 
impaired  vision,  pulmonary  troubles,  eczema,  and  other  complicatiuns 
gradually  develop,  while  the  urine,  although  containing  immense 
amounts  of  sugar,  is  not  sufficiently  increased  in  quantity  to  attract 
attention.  Finally,  the  characteristic  symptoms  appear,  and  the 
patient  either  enters  upon  a  chronic  remitting  course,  lasting  for  a 
few  years,  with  mental,  pulmonary,  or  digestive  disorders,  and  is 
curried  olF  by  interiLMUTfiit  diseasu ;  or  progresses  rapidly  to  a  fatal 
termiiKition.  Toward  the  end  carbuncle,  gangrene,  myocarditis,  or 
tuberculosis  are  common,  and  diabetic  coma  ends  the  scene. 

(;i)  Possibly  the  most  frequent  form  is  that  appearing  in  fat  or 
lithtemic  patients.  Tlie  train  of  syniptums  is  much  the  same  as  in 
(2),  but  tiie  patients  respond  more  readily  to  treatment,  and  live  in 
comparative. comfort  for  many  years,  the  sugar  in  some  cases  disap- 
pearing entirely.     Chronic  interstitial  nephritis  often  succeeds. 

All  degrees  between  these  types  may  be  met  with. 

('DDipHvations. — Many  and  important.  In  the  kidneys  there  may 
be  a  ilitfuse  or  chronic  inter.stitiul  nejthritis.  Albuminuria  is  fre- 
quent ;  nrajmia  less  i-omnion.  In  the  liver  there  is  often  h\'])ertrophy, 
rarely  pigmented  cirrhosis;  sometimes  gallstones.  In  the  longs 
tubiTCuloHs  disease  is  common  ;  acute  lobar  pneumonia,  infarction, 
and  gangrene  occur.  Dilatation  of  the  stomach  is  met  with,  as  well 
as  bulimia  and  polyphagia.  Stomatitis,  gingivitis,  caries,  and  loss  of 
teeth  are  fre(|uent,  the  tongue  is  often  dry  and  red,  and  the  saliva 
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scanty.  The  piincrcns  is  not  uncommonly  diseased.  In  the  nervcms 
system,  meliuuholia  «m<1  iiisiinity  itre  rcftrahlo  to  the  higher  fiiiie- 
tiona ;  neuritis  imd  tlie  viirimis  forms  of  pariilysia  are  frequent ; 
trophic  changes,  such  as  onycliia  and  glazing  of  tlie  skin,  bronzing 
of  the  skin  (diabclc  AroHze),  late  in  the  diseai^e,  and  due  to  htenio- 
chromatosis,  occur;  and  most  iniportant  of  all,  diabetic  coma  (see 
8,  page  T.i),  caused  by  jS-oxybutyric  acid  circuhiting  in  the  blood, 
often  heralded  for  a  day  or  two  by  the  sudden  appearance  of  a  large 
number  of  tube  casts  in  the  urine.  Death  usually  follows  after  36 
hours.  Of  the  special  senses,  ocular  symptoms  are  most  frequent, 
including  retinitis,  optic  neuritis,  cataract,  amaurosis,  iritis,  and  opac- 
ities of  the  vitreous  >mmonr. 

Intense  itching,  ospeeially  about  the  external  genitals,  is  tbe  most 
annoying  skin  manifestation;  nest  furunculosis,  carbuncle,  and  gan- 
grene. Purpura  and  xiiiithoma  are  rare.  Arterio6<lero.«iis  is  appar- 
ently responsible  for  rertuiu  oomplications,  especiiilly  gangrene  of 
the  extremities.  Perforating  ulcer  may  occur.  Profuse  sweating 
occasionally  appears,  with  or  without  diminished  urine.  The  endo- 
cardium and  niyrjcardium  are  fre<[iu'ntly  the  seat  of  extensive  changes 
leading  to  valvular  disease  and  fatty  degeneration.  Sexual  disorders, 
especially  impotence,  usually  appear  early. 

Prognosis. — It  is  essential  that  the  family  and  personal  history 
should  be  thurouglily  sifted  to  determine  the  presence  of  syphilis, 
gout,  or  other  constitutional  disease,  the  outlook  being  more  hopeful 
for  those  in  whom  such  diseases  can  be  detected.  Favourable  signs 
are  late  onset,  ol>osity,  and  long-rontiniied  disease  with  liut  slight 
loss  of  flesh  and  strength.  If  the  sugar  diminishes  rapidly  under 
treatment  the  outlook  is  lioitefHl.  In  children  an  early  fatal  termi- 
nation is  the  rule.     Coma  is  of  the  gravest  import. 

V.  Gout.— Three  forms:  artilv,  rh route,  and  ir/'figular. 

Symptoms. — (I)  Acute  Uovt. — The  attack  usually  occurs  between 
tbe  hours  of  1"2  to  2  A.  M.,  often  without  warning,  in  a  person  whose 
family  history  shows  the  litlijemic  diathesis,  or  who  has  acquired  it 
by  constant  overindtilgeiu-e  in  nitrogenous  food,  wines  (especially 
chnmpagne),  or  malt  lifpiors;  by  sedentary  habits;  by  saturnism;  or 
by  privation  (poor  man's  gout).  The  attack  is  usually  precipitated 
by  unusual  dietetic  in<lulgence,  exposure,  or  injury. 

The  onset  is  sudden,  with  excrueiating,  vicelike  jiain  in  the  prcxi- 
mal  great-toe  joint,  rhill,  fever  (rarely  over  10ii°),  marked  restlessness, 
and  insomnia.  Hy  morning  the  pain  lessens,  the  joint  is  swollen,  and 
the  skin  red,  tense,  and  shining.  During  tbe  day  the  pain  may  dis- 
appear, returning  at  night.  An  attack  may  last  from  5  to  fi  days,  or 
longer,  with  gradual  amelioration  of  all  aymptoms.     During  the  at- 
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tack  the  nrine  is  scanty,  high-coloured,  and  acid,  althongh  the  total 
uric-acid  excretion  is  diminished.  As  the  symptoms  subside  the  uric 
acid  increases.  The  phosphoric-acid  excretion  varies  directly  with 
that  of  uric  acid. 

While  the  ankle,  midtarsal,  and  knee  joints,  and  outer  side  of 
the  foot  are  frequently  involved,  in  the  order  named,  the  metatarso- 
phalangeal joint  of  the  great  toe  is  by  far  the  most  often  ajffected. 
In  some  cases  polyarthritis,  usually  unilateral,  may  be  present.  The 
affected  joint  may  be  left  somewhat  stiffened.  The  severity  of  the 
constitutional  disturbance  varies  with  the  intensity  of  the  arthritis. 

Premonitory  symptoms,  especially  in  patients  who  have  suffered 
repeated  attacks,  include  constipation,  palpitation,  irritability  of 
temper,  dyspepsia,  bronchitis,  and  the  urinary  changes  already  noted. 
In  a  certain  number  of  cases  the  joint  symptoms  are  slight,  or,  begin- 
ning severely,  will  rapidly  subside,  with  corresponding  alarming 
internal  symptoms,  so-called  "  retrocedent "  or  "  suppressed  "  gout. 
The  symptoms  may  be  gastro-intestinal,  pulmonary,  cardiac,  or  cere- 
bral. If  the  first,  there  is  nausea  aud  vomiting,  much  severe  pain, 
usually  diarrhoea  and  great,  even  fatal,  prostration.  The  pulmonary 
variety  appears  as  asthma.  If  the  heart  is  affected  there  may  be 
dyspnoea,  pain,  and  arrhythmia,  even  syncope.  Bapidly  developing 
fatal  pericarditis  has  been  reported.  Headache  and  delirium,  prob- 
ably ursemic,  are  the  most  common  cerebral  symptoms. 

(2)  Chronic  Gout. — Acute  attacks,  previously  described,  recur 
more  or  less  regularly,  the  patient  in  the  interim  being  in  poor  health. 
The  gradual  deposit  of  sodium  urate  in  the  articular  surface  of  the 
joints,  and  later  in  the  surrounding  tissues,  with  the  continued  inflam- 
mation, produces  first  disability,  later  deformity.  This  condition 
spreads  from  the  feet  to  the  hands,  the  knees  and  elbows  being 
involved  in  severe  cases,  the  deposits  even  extending  up  and  down 
the  tendon  sheaths  and  into  the  neighboring  bursa.  Lastly,  deposits 
occur  in  the  cartilages  of  the  ear  and  throughout  the  skin.  These 
deposits  ("  tophi,"  "  chalk  stones ")  in  long-standing  cases  may  be 
exposed  by  ulceration,  especially  about  the  finger  joints. 

With  these  local  symptoms  gastric  and  bronchial  irritation  are 
associated,  and  arteriosclerosis  and  heightened  tension  appear,  the 
vascuhir  disturbances  inducing  cardiac  hypertrophy  and  chronic 
interstitial  nephritis.  Intercurrent  attacks  of  acute  polyarthritis 
may  occur.  In  the  later  stages  the  gouty  symptoms  are  associated 
with  those  of  eczema,  endarteritis,  diabetes,  bronchitis,  endocarditis, 
or  nephritis,  the  last  usually  being  the  direct  cause  of  death. 

(3)  Irregular  Gout. — Lithsemia  (gouty  diathesis)  comprises  an  ill- 
defined  group  of  symptoms  occurring  in  members  of  gouty  families. 
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or  in  the  gaatronomically  oTerindulgent.  The  Bjrnptocis  are  vurifd. 
The  munifeBtutious  in  the  gastro-intestinal  tract  are  catarrhal  gas- 
tritis, or  simply  functional  disturbance  with  constipation,  foal 
breath,  coated  tongue,  deticient  biliary  secretion,  a  "  bilious  attack." 
In  the  vascular  system  there  is  arteriosclerosis,  with  increased  ten- 
sion, leading  to  cardiac  and  renal  changes,  either  of  which  may  pre- 
dominate; or  the  sclerotic  process  in  the  aorta  or  the  cerebral  vespcls 
may  favour  the  growth  of  aneurisms,  and  death  from  apoplexy  may 
result ;  or  myocarditis  or  pericarditis  may  determine  a  fatal  issue. 
As  mentioned,  chronic  interstitial  nephritis  siiptM'venea.  In  the 
luugs  bronchitis  is  usual — sometimes  emphysema  or  pleurisy.  The 
akin  lesions  are  pronounced,  eczema  in  particular;  next  acne,  psori- 
asis, and  urtiraria.  In  the  eye,  iritis  is  most  common,  though  reti- 
nitis is  not  infrequent,  (ilaucoma  and  suppurative  panophthalmitis 
have  been  described.  Of  nervous  symptomg  headache  is  common  ; 
next  neuralgias  and  sciatica;  lastly  periplieral  disturbances,  itching 
eyeballs,  burning  and  itching  feet,  and  cramps  in  the  legs.  IJasilur 
meningitis  may  develop.  Sogar  and  oxalates  are  found  in  gouty 
urine,  so  also  small  quantities  of  albumin.  Lithic  acid  crystals  may 
deposit  on  standing.     Spontaneous  urethritis  has  been  reported. 

Bifferential  Diagnosis. — Acute  polyarticular  attacks  may  be  dis- 
tinguished from  rheumatic  fever  by  the  history,  frequently  obtain- 
able, of  previous  typical  monarticular  attacks.  Rheumatism  selects 
the  larger  joints,  is  less  painful,  causes  less  supcrticial  inflammation, 
and  never  shows  the  marked  venous  engorgement  peculiar  to  gout. 
The  temperature  runs  higher,  there  may  be  delirium,  even  convul- 
sions, which  seldom  accompany  gout.  The  latter  is  often  afebrile 
even  with  several  joints  involved.  Arthritis  deformans,  however,  is 
often  differentiated  with  great  difticuUy  from  chronic  gout.  In  these 
cases  careful  inquiry  may  demonstrate  a  gouty  family  history,  which, 
coupled  with  the  patient's  previous  manner  of  life  and  the  finding  of 
tophi,  may  serve  to  separate  the  conditions.  So,  too,  the  gouty  origin 
of  the  various  disorders  referable  to  the  special  organs  may  be  dis- 
tinguished from  malarial  or  syphilitic  taints.  It  must  he  borne  in 
mind  that  either  of  the  latter  may  be  present  in  a  gouty  person. 

Prognosis. — In  vigorous  patients,  with  single  attacks,  the  outlook 
is  favourable,  providing  the  prescribed  regimen  bo  strictly  followed. 
The  snddeu  subsidence  of  articular  and  the  appearance  of  internal 
symptoms  is  of  serious  import.  The  pronounced  tendency  lo  endar- 
teritis, endocarditis,  and  nephritis  should  always  be  considered. 

VI.  Arthritis  Deformaiis.— Varieties  and  Symptoms.— Char- 
cot recognises  the  following  forms:  (jeiieral  progressive  form,  monar- 
ticular form,  and  Ileberden^s  nodosities.     Of  the  first  named  acute  and 
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rhroHic  varieties  exist,  the  latter  being  much  the  more  frequent  and 
differing  in  intensity  and  rapidity  of  onset. 

(1)  Acute  Form. — The  onset  of  the  acute  form  closely  simulates 
acute  articular  rheumatism.  Many  joints  are  involved  at  once. 
There  are  pain  and  swelling  of  the  joints,  the  former  out  of  all  pro- 
portion to  the  latter ;  but  the  temperature  does  not  run  high  and 
hyperaemia  is  seldom  marked.  Such  cases  are  most  often  noted  in 
young  women,  especially  after  childbed.  A  subacute  form  appears 
in  children,  girls  particularly,  subsequent  to  exposure,  privation,  and 
injury,  occasionally  with  a  rheumatic  family  history  (Garkod).  They 
have  reasonable  hope  of  recovery. 

(2)  Chronic  Form. — In  this  there  is  a  symmetrical  progressive 
involvement  of  the  peripheral  joints.  Swelling  in  or  about  the  joint, 
with  moderate  pain,  signalizes  the  invasion  of  the  disease.  In 
extreme  cases  it  tends  to  involve  all  the  articulations.  There  are 
frequent  remissions,  and  the  pain  is  variable.  Many  severe  cases  suf- 
fer little  or  no  pain.  The  ultimate  result  is  locliing  of  the  joints, 
due  to  the  bony  outgrowths  (osteophytes),  with  deformity  due  to 
muscular  atrophy  and  contracture.  Garrod  enumerates  the  follow- 
ing symptoms :  symmetrical  distribution  (not  invariable) ;  enlarge- 
ment, due  to  osteophytes,  or  gradual  infiltration  of  entire  joints, 
or  serous  effusion,  alone  or  combined;  muscular  atrophy,  frequently 
with  exaggerated  reflexes,  leading  to  deformities ;  pigmentation  and 
glossiness  of  the  skin  about  the  joints;  subcutaneous  nodules;  pain, 
exceedingly  variable  in  degree,  numbness,  aiid  tingling ;  undue 
rapidity  of  the  pulse,  and  frequent  palpitation.  The  deformity  in 
the  hiiiid  and  wrists  is  striking.  Osteophytes,  infiltration,  and 
effusion  cover  up  the  natural  tapering  at  the  wrist,  the  carpus  is 
pushed  toward  the  radial  and  the  fingers  toward  the  ulnar  side ;  they 
are  flexed  on  the  hand,  and  all  the  small  joints  are  enlarged  and 
deformed  (Fig.  74,  page  293). 

(3)  Moniirtictdar  Form. — Identical  with  the  other  types  of  the 
disease  in  its  anatomical  and  histological  features,  it  is  peculiar  in 
that  it  rarely  attacks  any  but  the  aged,  and  selects  the  hip,  knee, 
shoulder,  or  vertebral  articulations.  A  history  of  traumatism  is  more 
frequently  obtainable,  and  men  seem  more  often  affected.  The  con- 
ditions known  as  "morbus  coxa?  senilis "  and  " spondylitis "  are  the 
most  frequent  varieties  of  the  monarticular  form. 

(4r)  Ifcberflen's  Xodottifirs. — Women  are  the  chief  sufferers.  The 
condition  is  limited  to  tlie  fingers,  and  appears  in  middle  life.  A 
history  of  heredity,  gout,  and  rheumatism  may  be  elicited.  The 
characteristic  deformity  is  a  symmetrical  bony  outgrowth  on  the 
dorsal  aspect  of  the  distal  phalanges  (Fig.  75,  page  294).    With  these 
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are  often  aeeociated  little  translacent  cysts,  possibly  pouches  of  the 
synoTial  membrane.  Pain  may  accompanv  the  grovth.  and  there 
may  be  redness  and  gwelling.  Tenderness  is  often,  bot  by  no  means 
alirays,  present.    The  thamb  frequently  escapes. 

{5)  In  children^  in  addition  to  the  general  progressive  forms. 
Still  has  described  a  set  of  cases  in  which  the  general  enlargement  of 
the  joints  is  associated  with  fever  and  swelling  of  the  spleen  and  lymph 
glands.    The  disease  usually  begins  before  the  second  dentition. 

Dia^osis. — The  acute  form  is  hardly  distinguishable  from  acute 
articular  rheumatism.  Pain  out  of  proportion  to  the  signs  of  local 
inflammation  and  the  presence  of  deforming  changes  should  exclude 
the  latter.  Arthropathies,  while  anatomically  the  same,  are  asso- 
ciated with  the  other  symptoms  of  locomotor  ataxia.  (Jonorrlui^al 
and  scarlatinal  arthritis,  cerebro-spinal  meningitis,  pyemia,  etc.,  can 
scarcely  be  confused  with  arthritis  deformans  because  of  their  acute 
character  and  previous  history.  From  chronic  gout  the  distinction 
has  been  made  (page  1019).  Osier  describes  a  localized  arthritis  of 
the  shoulder  joint  which  closely  simulates  arthritis  deformans  by  the 
pain,  thickening  of  the  ligaments,  muscular  atrophy,  and  wcasional 
neuritis.    The  bones  are  unaffected.     (See  also  pages  101  to  104.) 

VII.  Hickets. — Symptom*. — Beginning  between  the  sixth  and 
twenty-fourth  months,  the  disease  usually  manifests  itself  by  irritabil- 
ity, restlessness,  and  slight  fever,  most  marked  toward  night.  The 
child  resents  handling,  wakes  frequently,  cries  out,  and  is  subject  to 
drenching  sweats,  especially  about  the  face  and  head.  In  a  pre- 
viously quiet  sleeper  this  restlessness  and  intolerance  of  the  In'd- 
clothing  is  always  suggestive.  Increasing  hyiwrsensitivenoss  of  the 
entire  surface,  with  anaemia  and  disturbed  digestion,  as  evidenced  by 
diarrhoea,  with  flatus  and  foul  passages,  follow,  and  enlargement  of 
the  liver  and  spleen  is  recognisable.  Dentition  is  delayed,  the  fon- 
tanels do  not  close,  and  skeletal  changes  become  manifest. 

The  course  of  the  disease  up  to  this  jwint  is  estimated  at  from 
eight  to  ten  months.  There  is  progressive  pallor,  and  the  flesh  has 
become  soft,  flabby,  and  doughy.  Various  nervous  phenomena  are 
present.     The  loss  of  muscular  tone  may  simulate  paralysis. 

Of  skeletal  changes,  possibly  the  first  noticed  are  those  in  the 
thorax  (see  page  318).  The  abdominal  walls  are  relaxed  and  pro- 
trude unduly.  These  changes  may  appear  as  early  as  the  third  month 
of  the  disease.  The  skull  is  subject  to  marked  deformities.  Nutri- 
tional changes  allow  softening  and  absorption  of  the  bony  tables, 
which  become  in  spots  thin  as  parchment,  are  conipressible,  crackle 
under  the  touch,  and  permit  the  internal  pressure  to  materially  alter 
the  shape  of  the  cranium.     This  condition,  "  craniotabcs,"  is  most 
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frequent  in  the  parietooccipital  region.  Coincidently  flat,  bony 
plates  form  over  the  frontal  and  parietal  prominences,  producing  the 
deformity  known  as  "caput  quadratum."  A  distinct  furrow  may 
mark  the  sagittal  and  coronal  sutures.  This  cranial  enlargement, 
with  flattening  of  the  malar  prominences,  makes  the  &ce  seem  small 
and  out  of  proportion  (Fig.  36,  page  171).  A  systolic  murmur  over 
the  anterior  fontanel  is  by  no  means  peculiar  to  rickets  (Osler). 

All  the  long  bones  show  changes;  in  the  shaft  from  muscular 
tension,  in  the  ends  from  epiphyseal  proliferation.  Knock-knee, 
bowleg,  and,  in  bad  cases,  talipes  result,  while  even  the  clavicles  and 
scapulae  may  be  deformed.  Pelvic  deformities  in  girls  are  important 
from  their  influence  on  parturition.  Of  nervous  symptoms  there  may 
be,  aside  from  those  already  noted,  laryngismus  stridulus,  tetany, 
and  convulsions,  and  occasionally  hydrocephalus  and  ocular  symp- 
toms. Particularly  susceptible  children  may  develop  maniacal  symp- 
toms. Taylor  and  Wells  describe  a  form  of  "  pressure  palsy  "  due  to 
inflammatory  change  in  the  vertebrae. 

Prognosis. — The  disease  is  not  in  itself  fatal,  but  its  resulting 
deformities  are  to  be  remembered  and  guarded  against. 

VIII.  Obesity. — Two  forms  are  recognised :  the  plethoric  and 
the  ancemic,  which  later  merge  into  the  hydrcBtnie  (Oeetkl). 

The  plethoric  form  appears  in  adolescents  and  young  adults,  be- 
ginning as  a  rounding  out  of  the  entire  frame,  at  first  symmetrical, 
later  becoming  extreme,  and  producing  the  characteristic  appearance 
of  obesity.  The  mucous  membranes  and  skin  become  congested, 
there  is  gradual  loss  of  muscular  tone  and  increasing  laziness,  all 
this  in  hearty  subjects,  large  eaters,  and  drinkers.  The  pulse,  at  first 
strong,  gradually  slows  and  weakens,  the  area  of  cardiac  dulness 
increases,  and  the  apex  beat  becomes  diffuse.  The  belly  grows  pen- 
dulous, the  abdominal  and  thoracic  organs  enlarge,  their  pressure 
induces  dyspnoea  at  night,  and  the  overerect  posture  in  walking 
causes  backache.    The  condition  merges  into  the  hydrsemic  form. 

The  aneemic  type  begins  in  patients  who  are  already  anaemic  or 
chlorotic.  Fat  is  present  in  doughy,  flabby,  shapeless  masses,  the 
muscular  tone  is  gone,  the  skin  cool,  the  body  temperature  sub- 
normal, the  heart  weak,  the  patients  complain  of  dyspnoea  and 
palpitation,  and  sleep  mucli.  They  are  seldom  great  eaters,  but  take 
large  quantities  of  sweets  and  water.  A  majority  of  these  patients 
are  women,  commonly  with  menstrual  irregularities.  The  condition 
may  appear  post  partum,  or  after  prolonged  lactation.  In  men  it 
frequently  follows  typhoid,  secondary  syphilis,  and  chronic  alcohol- 
ism. This  type  is,  at  times,  seen  in  anaemic  or  rhachitic  children. 
The  urine  is  scanty  and  irregular,  and  oedema  is  common. 
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The  hydramic  form  is  merely  an  aggravated  condition,  in  which 
the  anaemia  is  profound  and  all  the  syniptoms  iutenaified.  As  the 
disease  progresseg  there  is  loss  of  muscular  power,  lowered  tone,  and 
inability  to  withstand  disease,  while  various  organic  changes  develop, 
especially  myocarditis  and  valvular  changes;  small,  weak,  dicrotic, 
and  irregular  pulse ;  and  arteriosflerosis.  A  tendency  to  nephritis, 
Uthaemia,  and  diabetes  is  often  noted.  The  course  of  the  disease  is 
slow,  covering  years,  and  l)\e  prog  nosh,  unless  suitable  treatment  be 
faithfully  followed  out,  is  far  from  good. 


Fis.  288. — AUipuein  UoluruNi  tu  h  >^>l'•lvU  woiuuat.     (r«arv«.) 


IX.  Adiposis  Dolorosa   {Dercum's  Disease). — The  diagnosia 

depends  upon  the  finding  of  ••'  irregular  symraetrical  deposits  of  fatty 
masses  iu  various  portions  of  the  body,  preceded  by  or  attended 
with  pain."  The  disease  occurs  in  women  at  the  middle  time  of  life. 
Associated  with  neuralgic  pains,  or  paraesthesias,  bunches  of  fat  de- 
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velop,  which  may  become  huge,  pulpy,  and  pendulous.  These  do 
not  occur  on  the  feet,  hands,  or  face.  In  some  cases  the  thyroid  is 
atrophied,  but  the  nature  of  the  disease  is  unknown. 


SECTION  XI 

THE  INTOXICATIONS:  SUNSTROKE 

Pbepabed  by  Fbank  Whitfield  Shaw,  M.  D. 

I.  Alcoholism. — Vaeieties  and  Symptoms. — A  periodical  ex- 
cessive consumption  of  alcoholic  liquor  is  known  as  dipsomania,  he- 
reditary or  acquired.  During  the  intervals  there  is  an  absence  of 
desire.  It  is  a  form  of  acute  alcoholism,  but  when  long  continued 
the  resulting  structural  changes  are  those  of  chronic  alcoholism. 

(I)  Acute  Alcoholism. — Symptoms. — These  are  disturbances  of  the 
mental  functions,  muscular  inco-ordination,  and  finally  unconscious- 
ness, with  deep  though  rarely  stertorous  breathing.  The  face  may 
be  flushed  or  pale,  and  the  pulse  is  usually  slow  and  full.  The 
pupils  are  equally  dilated.  The  temperature  is  rarely  elevated,  not 
infrequently  subnormal.  In  uncomplicated  cases  convulsions  are 
rare,  although  slight  muscular  twitchings  may  be  present.  The 
odour  of  the  breath  is  characteristic.  When  the  condition  is  well- 
marked  there  is  a  nearly  complete  loss  of  voluntary  muscular  power. 
By  persistent  effort  the  patient  may  be  aroused  to  incoherent  speech, 
followed  almost  immediately  by  a  return  to  the  narcotized  condition. 

(II)  Chronic  Alcoholism. — Symptoms. — Tliere  is  unsteadiness  of 
the  muscles,  particularly  those  of  the  legs,  hands,  and  tongue,  mani- 
fested by  tremor,  which  for  a  time  can  be  temporarily  overcome 
by  taking  alcohol.  There  gradually  develop  mental  sluggishness, 
impaired  judgment  and  memory,  with  irritability  of  temper  and  a 
progressive  change  in  moral  character.  Indigestion  and  catarrhal 
gastritis  are  curly  and  constant  findings.  The  breath  has  a  peculiar 
odour,  the  bowels  are  constipated,  the  tongue  is  furred,  and  there  is 
anorexia.  CJastrcetasia  is  not  uncommon  in  habitual  beer  drinkers. 
The  most  constant  change  occurring  in  the  liver  is  cirrhosis,  pre- 
ceded, sometimes  for  years,  by  enlargement  and  tenderness.  The 
eyes  are  watery  and  rod,  and  acne  rosacea  is  common. 

(III)  Delirium  Tremens  ( Mania  a  polu).—A  result  of  long-con- 
tinued alcoholic  poisoning;  of  the  brain  centres;  is  a  common  attend- 
ant of  pneumonia  in  alcoholics,  and  may  be  induced  by  sudden 
fright,  shock,  or  accidents. 
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Symptoms. — Insomnia,  restlessness,  and  depression  are  early  pre- 
monitions. The  delirium  manifests  itself  by  constant  incoherent 
talking,  nnnatoral  actirity  of  mind  and  body,  and  hallucinations  of 
sight  and  hearing.  There  is  a  disordered  imagination,  the  patient 
fancying  that  he  sees  and  hears  animals  (mice  or  snakes),  and  that 
he  is  being  pursued  by  enemies.  The  terror  induced  by  this  condi- 
tion may  be  so  marked  that  the  patient  in  his  efforts  to  escape  may 
do  himself  bodily  harm.  Insomnia  continues  during  the  actire  pe- 
riod of  the  delirium,  which  may  last  for  sereral  days,  a  return  to 
natural  sleep  heralding  improTement.  The  temperature  usuaUy 
ranges  from  101°  to  103',  although  it  may  be  much  higher  in  fatal 
cases.  The  pulse  is  rapid  and  of  fairly  good  quality  at  first,  be- 
coming very  weak  if  the  delirium  is  prolonged.  Muscular  tremor 
and  a  tremulous  tongue  (usually  heavily  coated)  are  constant.  Fatal 
cases  end  by  heart  failure. 

Lateb  Stmftoxs  attexdikg  Alcoholisx. — Insanities,  dementia 
paralytica,  and  epilepsy  hare  been  attributed  to  alcoholism.  Heredi- 
tary epilepsy  is  claimed  as  a  result  of  long-continued  dipsomania  in 
one  or  both  parents,  particularly  in  the  father.  Chronic  enceph&lo- 
meningitis  may  occur,  and  acute  alcoholic  neuritis  is  a  painful  con- 
dition attending  advanced  alcoholic  poisoning.  There  is  a  chronic 
form  of  alcoholic  neuritis  known  »a  polynturiti*  potaiorum  {p*^vd'>- 
tabety  ataxia  of  drunkard*).  It  presents  two  varieties,  the  paralytic 
and  the  ataxic.  There  are  pains  in  the  lower  extremities,  ataxia, 
areas  of  anaesthesia,  occasional  lois  of  the  superficial  reSexes.  and 
paralysis  and  atrophy,  chiefly  of  the  extensors  of  the  fingers  and  toes. 
Arteriosclerosis,  with  sequent  cardiac  dilaution  and  granular  kid- 
n^,  is  not  infrequent. 

Diagnosis.— (1;  Aeote  Aleoholism.— Usually  easy.  proTid«4  the 
unconsciousness  is  not  complete.  It  is  based  mainly  npc-n  a  history 
of  alcoholic  excess,  the  odour  of  the  breath,  and  acute  gastric  dis- 
turbances (frequent  and  prolonged  romitingi.  with  muscular  Lccc- 
ordination  and  confused  mentality.  There  is  a  pronoiu:>^^  i::cl:na- 
tion  to  sleep,  an  indifference  as  to  lo^ration.  and  a  decide«i.  aIii.o::zh 
good-natured,  resentment  of  interference.  A  sound  s!c*p  a=etir« 
the  disappearance  of  most  of  these  symptoms  a*:d  a  gndcal  nr;::ni 
to  the  normal  Only  in  cases  associated  with  nncoiiscio:i5r.c*s  aid 
other  evidences  of  cerebral  or  con.*titnti«'>naI  disturlan-^e?  is  :hcr« 
any  difficulty  in  the  differential  diagnosis.  I:  mss:  r^  'K-rz.i  in 
mind  that  even  moderate  indulgen'^-e  in  alcohol  may  l«e  •>: :r.::'itr.t 
with  apoplexy,  fracture  of  the  skull,  acute  snemia.  or  s:irjtr>:'ke. 
In  cases  of  n:ai>o£able  doubt  the  patient  sho-I-i  ?^?e:ve  tht  l^tirf  t 
and  be  treated  as  if  suffering  from  the  graver  cor.d:t:on. 


1126 


DIAONOSIS.    DIRKCT   AND   DIFFERENTlAh 


For  the  separation  of  acute  alcoholism  from  other  forms  of  o 
especially  a])opIexy,  uramia,  and  siinstroke,  see  pages  70  to  T^.  < 

Fracture  of  the  Skull. — In  this  the  coma  may  be  profound,  pre-  ■ 
senting  many  of  the  symptoms  of  cerebral  hemorrhage,  with  few  if 
any  evidences  of  external  injury.  If  there  is  no  imj)rovement,  but 
rather  a  gradual  increase  in  the  symptoms  after  a  reasonable  length 
of  time,  a  suspicion  of  fracture  is  justifiable.  A  careful  examination 
of  the  entire  scalp  will  usually  reveal  a  point  of  circumscribed  oedema 
indicative  of  injury  to  the  bone.  Otherwise  the  differential  diaguoais 
ia  similar  to  that  from  lu-morrhage  (page  77). 

(2)  Diagnosis  of  Delirium  Tremens. — Oocura  only  in  more  or  less 
chronic  iilcoholism,  not  in  persons  of  ordinarily  temperate  habits. 
In  ad<lition  to  the  history  there  are  hallucinations  of  sight  and  hear- 
ing, iueoheroncy  of  speech,  great  irritability  and  restlessness,  some 
fever,  insomnia,  prostration,  and  a  frequent,  feeble  pulse.  Tlie  lungs 
should  be  examined  for  pneumonia  and  the  body  for  traumatisms. 

II.  Morphine  Habit  {Morphinomania,  Morphinism). — If  the 
use  of  morphine  is  discontinued  after  the  indications  for  its  employ- 
ment have  passed  no  injurious  effects  will  follow  ;  otherwise  its  con- 
tinued taking  develops  a  craving  for  the  drug,  with  the  ultimate 
formation  of  the  morphine  habit. 

EarJy  Sijmptntns. — At  first  slight,  and  the  general  health  islittle,  if 
at  all,  impaired.  The  drug  produces  feelings  of  satisfaction  and  per- 
sonal comfort,  a  condition  which  lasts  as  long  as  it  is  given  in  suffi- 
cient quantities.  When  discontinued,  feelings  of  lassitude  and  mental 
depres-sion,  nausea,  and  sometimes  vomiting,  accompanied  by  epigas- 
tric distress,  ensue.  More  or  less  general  itching  of  the  skin,  par- 
ticularly about  the  nose,  is  a  quite  constant  symptom. 

Lafvr  Symptoms. — As  the  necessity  for  larj^er  doses  becomes  more 
urgent  disturbances  of  the  general  hoiilth  arc  manifest.  The  victim 
is  restless  and  irritable,  sleep  is  disturbed,  appetite  and  digestion 
deranged,  and  there  is  constant  mental  depression.  Chills  followed 
by  profuse  sweating  are  not  uncommon.  The  pupils  are  dilated, 
Bometimea  unequally,  except  while  under  the  direct  influence  of  the  ■ 
drug,  when  they  are  minutely  contracted.  There  is  a  gradual  weak-  i 
euing  of  the  moral  sense,  and  the  j)ationt  becomes  an  inveterate  liar. 
In  women,  Fiysteria  and  neurasthenia  are  not  uncommon.  Ulti- 
mately a  condition  of  a.stht'nia,  with  anorexia,  is  induced.  The  vic- 
tim gradually  becomes  eniiu-iated,  sallow, gray, and  prematurely  aged, 
finally  dying  from  extrctiK*  weakness. 

III.  Acute  Opiiuu  Poisoning  (f>p»«n»  Narcosis). — Due  to  an 
overdose,  and  may  occur  in  hnfntnh  as  well  as  in  non-users. 

Symptoms. — The  period  between  the  taking  of  a  poisonous  dose 
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by  the  stomach  and  the  first  indication  of  Hymptoms  varies  from  a 
very  few  to  20  or  30  minutes.  When  taken  with  suicidal  intent  by 
subjects  of  alfoliolic  mania,  there  is  often  a  marked  resistance  to  its 
narcotic  effects,  followed  l>y  sudden  and  complete  coma.  Tlie  onset 
is  usually  abrupt.  The  patient  may  be  talking  naturally  one  mo- 
ment and  the  next  be  profoundly  unconscious.  The  inws  may  at 
first  be  fixed  and  resist  efforts  to  open  them.  Later  relaxation  occurs. 
The  pupils  become  minutely  contracted,  do  not  react  to  light,  and 
sensation  is  lost  in  the  cornea.  Coincidcntly  the  respirations  drop  to 
10  or  12,  sometimes  4,  to  the  minute.  The  heart  action  is  weak,  and 
the  pulse  feeble,  well-nigh  imperceptible. 

The  face  ia  pale,  sometimes  cyanotic,  and  the  skin  dry  or  battled 
in  perspiration.  The  coma  may  resist  everything  but  severe  bodily 
punishment.  When  partially  aroused  the  speech  ia  incoherent,  and 
the  patient  relapses  quickly  into  narcosis.  There  ia  retention  of 
urine,  later  associated  with  vesical  tenesmus,  lasting  for  several  hours. 
The  tongue  may  drop  back  into  the  pharpix,  seriously  diminishing 
the  already  impaired  oxygenation.  The  respiration  may  be  sterto- 
rous and  the  checks  flap.  Under  successful  treatment  the  coma 
gradually  lessens,  the  respirations  become  more  frequent,  the  colour 
of  the  skin  and  the  heart  action  improve.  Relapses  are  frequent, 
and  hours  or  days  may  elapse  before  the  patient  is  out  of  danger. 
Opium  narcosis  following  alcoholic  excess  may  be  complicated  by 
acute  mania  or  peripheral  neuritis  of  one  or  more  of  the  extremities. 

Diagnosis. — It  may  be  necee.sary  to  differentiate  between  the  coma 
of  acute  opium  poisoning  and  that  of  urjpmia,  alcohol,  sunstroke,  and 
cerebral  hemorrhage,  for  which  see  pages  76  to  79. 

IV.  Lead-poisoning  (Phtmbism ;  Saturnism). — This  metal 
may  enter  through  the  lungs,  skin,  or  digestive  system.  It  is  found 
in  the  air  in  regions  where  lead  ore  is  being  smelted,  in  white-lead 
factories,  and  is  contained  in  water,  wines,  and  cider  which  have 
been  confined  for  some  time  in  lead  pipes  or  lead-lined  containers.  It 
may  enter  in  milk,  cosmetics,  hair  dyes,  thread,  false  teeth,  and  adul- 
terated food  or  food  products — e.g.,  baking  powder  containing  chro- 
mate  of  lead,  Plumbism  is  not  common  in  children,  occurring  usu- 
ally between  30  and  40  years  of  age,  in  women  rather  tiian  men. 

Varieties  and  Symptoms.— (I)  Acute  Lead-poisoning.— Symptoms 
may  appear  in  a  few  weeks  after  exposure,  or  be  absent  for  months  or 
years.  Anjemia,  sometimes  rapid,  may  follow  a  short  exposure.  Con- 
stipation, followed  by  severe  diarrhcea,  vomiting,  and  occasionally  al)- 
dominal  tenderness  and  distention,  are  present.  ITsually  the  abdomen 
is  contracted,  bard,  and  perhaps  scaphoid.  There  is  colic  {cnlica  Pic- 
totttnn)  of  a  most  severe  type  felt  over  the  entire  abdomen.     It  inter- 
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mits,  witli  dull  alKloniiual  pitin  duriug  the  intervals.  It  is  a  true,  non- 
iuflummatory  colic  due  to  the  action  of  the  metal  upon  the  terminal 
nerves.  The  paroxysms  are  of  gradual  onset,  but  steadily  increase  in 
severity  and  frequency.  The  pain  is  twisting  or  grinding,  and  may 
be  accompanied  by  pain  or  cramps  in  the  extremities.  The  point  of 
niaxiniuni  intcnrtity  of  the  pain  is  usudlly  in  the  region  of  the  umbili- 
cus, vvheni^e  it  radiates  in  all  directions,  but  may  be  in  other  parts  of 
the  abdomen.  It  i.s  relieved  by  deep  pressure,  and  sometimes  excited 
by  food.     The  temperature  is  not  elevated,  and  may  be  subnormal. 

Arteriosclerotfis,  contracted  kidneys,  Iiypertroj)hy  of  the  heart, 
and  distinct  gouty  deposits  are  not  infrequent  results  of  continuoas 
exposure.  Gouty  subjects  are  especially  liable  to  lead-ixjisoniug. 
AMuiniin  is  frequently  found  in  the  urine,  due  either  to  the  irritation 
proiliioed  by  the  elimination  of  the  lead  or  to  a  coexisting  nephritis. 
Other  symptoms  described  are  convulsions,  epilepsy,  and  delirium. 
Abdominal  distention  and  severe  entero-colitis  are  somewhat  rare,  and 
usually  occur  in  persons  recently  exposed. 

Aeukt  Lcoti-poisiiiiitiy  in  Children. — If  slight,  this  may  easily  be 
overlooked,  A  not  uncommon  source  of  infection  in  the  very  young 
36  fuund  in  toys  composed  wholly  or  in  part  of  lead.  The  symptoms 
often  resemble  those  of  a  slight  indigestion.  There  may  be  indefi- 
nite malaise,  and  either  constipation  or  strong-smelling  diarrhueai 
movements.  If  the  child  is  old  cnougli  he  may  complain  of  a  con- 
stunt  pain  in  the  region  of  the  umbilicus,  not  sufficiently  severe  to 
cause  crying,  but  which  does  not  yield  to  simple  remedies.  The  child 
will  go  to  the  nurse  nuiny  tinu-s  during  the  day  seeking  comfort  for 
a  ili.stress  which  is  persistent!}'  referred  to  the  abdomen.  There  is 
constant  slight  fever  (99°  to  101"),  which  at  the  beginning  of  the 
attack  may  reach  104",  but  this  high  temperature  soon  responds  to 
simpie  laxative  treatment.  It  may  bo  confused  with  slight  malarial 
infection,  but  does  not  respond  to  quinine.  With  sut^h  symptoms, 
if  careful  inquiry  is  made  as  to  the  toys  used  by  the  child,  a  source 
of  lead  infection  may  be  found. 

(II)  Chronic  Lead-poisoning. — The  symptoms  are  due  to  the  pro- 
longed absovpliou  of  small  quantities  of  lead,  and  usually  one  or 
more  of  these  predominate.  The  specific  effects  are  disturbances  of 
nuirUinn,  ailfr,  a rtfirulffia,  paralyses,  and  trad  rrircphalopafhi/. 

(1)  Disturbances  of  Nutrition.  — Ana?mia  may  be  profound,  the 
red  cells  sinking  to  60  per  cent,  with  wasting,  especially  of  the  mus- 
cles, and  a  peculiar  yellowish  consplexton.  Tlie  latter  (ictervg  sa/ur- 
jtiftus)  in  not  due  to  the  deposit  of  bile  pigments.  Along  the  border 
of  the  gums  may  be  found  a  dark  or  bluish-black  line,  often  lacking 
in   persons  having  clean  teeth.     In  the  absence  of  teeth  it  is  not 
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present.  It  may  be  confounded  with  a  line  nn,  not  in,  the  gnms, 
which  is  readily  removed  by  eleaniiig  the  teeth  (Dsi.kk)  ;  and  a  black 
line  found  in  miners,  due  to  deposition  of  carbon.  For  others 
see  page  •itV.i.  Certain  general  symptoms  iiro  :  Hubituul  dryness  of 
the  mouth,  with  an  astringent,  sweetish,  or  faintly  metallit^  taste, 
coated  tongue,  fetid  breath,  obstinate  constipation,  and  distressing 
dyspepsia.  As  the  disease  progresses  there  is  loss  of  muscular  power 
and  occasiotial  tremors.  The  patient  becomes  apathetic,  irritable, 
and  morose.  Coinciding  with  these  symptoma  there  may  have  been 
several  attacks  of  lead  colic,  followed  by  pains  in  the  muscles  or  joints, 
perhaps  by  evidences  of  beginning  paralysis. 

(2)  Lead  Colic  {('oh'ta  mfrtruina). — This  affection  (pfiiu/rr'.i  rolir, 
DevoHxkire  culir,  coHva  I'ictoimtu)  follows,  as  a  rule,  a  period  of  mal- 
nutrition, dyspepsia,  and  constipation,  but  may  develop  suddenly, 
and  be  ushered  in  by  nausea  and  vomiting.  The  paroxysms  of  pain 
are  more  severe  in  the  afternoon  and  at  night.  Relapses  are  frequent, 
and  continued  exposure  may  lead  to  the  colic  becoming  chronic 
The  termination  of  an  attack  may  be  as  sudden  as  its  onset. 

(3)  Arthralgia  {Arflirdli/in  gtitunn'na). — Paroxysmal  pains,  with 
exacerbations  and  remissions,  are  not  infroqui'ntly  present  in  the 
joints  and  contiguous  muscles,  without  swelling,  redness,  or  fever. 
The  pain  may  be  increased  by  exercise  and  cold.  The  knees  are  most 
commonly  affected,  next  the  elbow  and  shoulder  joints ;  the  flexor 
muscles  more  frequently  than  the  extensors.  The  large  lumhar  mus- 
cles, the  intercostal,  and  those  of  the  neck  are  often  involved,  The 
pain  is  severe,  tearing,  and  burning. 

(4)  Paralysis  {Pnmlifsig  gufumhia  ;  Lvad  Pnhif). — Usually  a  later 
manifestation,  and,  with  few  exceptions,  limited  to  adults.  One 
attack  pro<lisposes  to  others.  As  a  rule  there  is  no  fever.  Tlie 
paralysis  may  be  local  or  general.  De  R.  is  marked,  muscular  atrophy 
begins  early,  and  the  wasting  may  be  so  decided  that  there  is  stretch- 
ing of  the  ligaments,  with  ultimate  partial  or  complete  dislocation  of 
the  bones.  Early  symptoms  are  coldness,  numlmL'ss,  and  hyperajs- 
thesia,  seldom  anfesthesia;  feebleness,  stiffness,  impairment  of  motor 
power,  and  tremor  of  the  affected  muscles.  The  symptoms  are  more 
marked  at  night.  If  persisting,  they  soon  lead  to  t!ie  development 
of  the  characteristic  paralysis.  In  the  great  majority  of  cases  the 
extensor  muscles  are  affected,  one  or  more  of  the  muscles  of  a  group 
being  the  seat  of  the  paralj'sis.  The  following  localized  forms  have 
been  recognised  (Dejeriue-Klumpko.  summarized  hy  Osier): 

Anti-brachial. — In  tliis  the  musculo-spiral  nerve  is  involved,  with 
paralysis  of  the  extensors  of  the  fingers  and  wrist  (wrist-drop).  The 
supinator  longus  usually  escapes.    Distention  of  the  synovial  sheaths, 
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causing  a  prominent  swelling  over  the  wrist  (Gruebler's  tumour), 
occasionally  follows  the  long-continued  flexion  of  the  carpus. 

Brachial. — The  muscles  involved  are  the  deltoid,  biceps,  brachi- 
alis  anticus,  and  supinator  longus.  The  atrophy  is  of  the  scapulo- 
humeral form  and  is  bilateral. 

Aran-Duchenne. — There  is  marked  atrophy  of  the  small  muscles 
of  the  hand  and  of  the  thenar  and  hypothenar  eminences,  resembling 
the  early  stage  of  poliomyelitis  anterior  chronica. 

Peroneai. — In  this  the  lateral  peroneal  muscles,  the  extensor 
communis  of  the  toes,  and  the  extensor  proprius  of  the  big  toe  arc 
involved,  with  the  production  of  the  steppage  gait  (  (3),  page  37). 

Respiratory. — Paralysis  of  the  intercostal  and  laryngeal  muscles 
and  adductor  paralysis  of  the  larynx  nave  been  noted. 

Oeneralized  Palsies. — There  is  a  rare  type  of  palsy  pursuing  a 
course  like  that  of  ascending  paralysis,  with  rapid  wasting  of  all  four 
limbs.     A  febrile  form  of  general  paralysis  has  been  recognised. 

(5)  Encephalopathy  {Encephalopathia  Saturnina). — Extremely 
rare,  and  is  due  to  the  action  of  lead  upon  the  nerve  centres.  It 
embraces  load  insanity,  delirium,  convulsions,  epilepsy,  and  coma. 
A  large  number  of  symptoms  may  precede  the  more  active  cerebral 
manifestations,  such  as  headache,  vertigo,  troublesome  insomnia,  dis- 
tressing dreams,  dimness  of  vision,  alterations  of  the  pupils,  tinnitus 
aurium,  dysphagia,  constriction  of  the  pharynx,  and  stupor  or  excite- 
ment.    Colic,  arthralgia,  and  palsy  are  also  prodromal. 

Lead  encephalopathy  may  be  divided  into  three  forms,  the  delir- 
ious, comatose,  and  convulsive.  The  delirium  is  at  first  tranquil, 
later  becoming  furious  and  paroxysmal,  with  intervals  of  somnolence. 
Finally,  true  sleep  supervenes,  followed  by  complete  restoration.  The 
coma  may  be  gradual  or  instantaneous;  may  be  the  only  active 
indication  of  the  disease  ;  or  bo  preceded  or  attended  by  convulsions 
or  delirium.  Convulsions  are  the  most  common ;  are  occasionally  fol- 
lowed by  true  epilepsy ;  and  may  be  partial  or  general.  If  partial, 
the  face,  a  single  limb,  or  one  side  of  the  body  alone  may  be  in- 
volved. They  may  be  associated  with  dulness,  and  followed  by  more 
or  less  complete  coma.  Amblyopia,  usually  followed  by  recovery, 
has  been  noted,  but  occasionally  optic-nerve  atrophy  results. 

DrAONOSTS.— Excepting  colic,  which  may  occur  with  few  if  any 
prodromata,  little  difficulty  is  experienced  in  the  diagnosis  of  lead- 
poisoning.  The  history  and  the  subsequent  course  and  symptoms 
are  usually  sufficiently  distinctive.  The  abdominal  pain,  being 
purely  a  neurosis,  may  at  first  be  mistaken  for  flatulent  (page  864), 
hepatic  (page  871),  renal  (page  1007),  or  appendicular  (page  854) 
colic  or  ectopic  gestation  (page  853). 
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V.  ArBenic-poisoning.^ArHPiiic  in  poisonous  qnantitiee  may 
enter  the  hoily  by  way  of  the  intestinsil  ar  rfspirnlory  trsirts.  It  ia 
the  ftctive  principle  of  Paris  green  and  Hough  on  Rats,  is  employed 
in  tlio  manufacture  of  coloured  papers  and  artificial  flowecs,  and  is 
found  in  many  fabrics.  The  action  of  certain  moulds  upon  the 
arsenical  organic  matter  in  wall  paper  produces  a  volatile  oil  which 
renders  poisoning  through  the  lungs  possible. 

VABiETiEa  AND  SYMPTOMS.— (I) Thcrapeutlc Overaction. — Medici- 
nal doses  may  cause  symptoms  of  considerable  severity,  i.  e.,  a  metal- 
lic taste,  salivation,  nausea^  vomiting  of  glairy  mucus,  epigastric  pain 
and  soreness,  diurrhcea,  tenesmus,  and  at  times  dysenteric  stools. 
The  heart  is  irritable  and  feeble,  with  palpitation,  cough,  oppressed 
breathing,  oedema  of  the  eyelids,  and  occasionally  general  tedema. 
There  may  be  itching  of  the  eyelids,  urticaria,  ecaenia,  pityriasis, 
psoriasis,  falling  out  of  hair  and  nails,  trembling,  stillness,  contrac- 
tion of  joints,  disorders  of  sensibility,  and  herpes  zoster  (IUkthduow). 

(II)  Acute  Arsenio-poisoning. — The  gastro-intestinal  symptoma 
are  intense  epigastric  and  abdominal  pain,  uncontrollable  vomiting, 
colic,  diarrhoea,  tenesmus,  dryness  of  the  mouth  and  fauces,  intense 
thirst,  intestinal  irritation,  bloody  and  offensive  stools,  retracted  ab- 
domen, strangury,  priapism,  suppression  of  urine  or  bloody  urine, 
menorrhagia  in  women,  and  involuntary  evacuations.  Without  gas- 
tro-intestinal  symptoma  the  condition  may  become  suddenly  one  of 
profound  coma  very  similar  to  that  of  extreme  opium  narcosis. 
Later  symptoms  may  be  paralysis,  neuralgic  paitis,  and  numbness. 

(III)  Chronic  Arsenic-poisoning. — Pronounced  and  common  symp- 
toms are  debility  and  ancemia,  with  some  gastro-intcstinal  irritation 
and  pain,  disturbed  raucous  secretion,  redness  or  bleeding  of  the 
gums,  sensory  disorders,  such  as  tingling  or  numbness,  and  ojdema 
or  puffincss  of  the  eyelids.  Later  symptoms  are  multiple  neuritis,  pig- 
mentation, stiff  joints,  neuralgic  pains,  and  arsenical  paralysis.  The 
latter  resembles  that  of  chronic  lead-poisoning,  except  that  the  legs, 
rather  than  the  arms  or  wrists,  are  usually  affected.  It  attacks  the 
extensors  and  the  peroneal  muscleB,  causing  tlic  "steppage  gait" 
(page  37).  De  R.  is  usually  present.  A  tolerance  is  at  times  ac- 
quired, which  will  render  harmless  an  ordinarily  poisonous  dose. 

Diagnosis.— Based  mainly  upon  the  history  and  the  form  in 
which  the  poison  ia  taken.  Attention  should  be  given  to  wall  paper, 
artificial  flowers,  and  wearing  appareL  Paris  green,  in  common  use 
by  suicides,  gives  an  intensely  green  colour  to  tlie  vomitua. 

VI.  Food-poiBOning  (Bromaivt(>.n'smi{s,  V'aughan). —  Food,  in- 
cluding milk,  may  contain  the  active  organisms  of  tuberculosis, 
trichinosis,  typhoid  fever,  scarlet  fever,  and  diphtheria;  maybe  in- 
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fected  with  the  bacteria  of  pntrefaction  or  by  certain  fungi,  and, 
finally,  actively  poisonous  ptomaines  may  exist  in  shellfish  and  fish. 

(1)  Heat-poisoning  {Kreoioxismus). — Arises  commonly  from  de- 
composed sausages  {botulism^  allantiasis),  ham,  pork  pie,  and  head- 
cheese ;  occasionally  beef,  veal,  and  mutton. 

Symptoms. — The  primary  symptoms  (Ballard,  Vaughait,  Osleb)  in 
a  mild  type  are  vomiting,  diarrhoea,  abdominal  pains,  muscular  weak- 
ness, thirst,  and  headache,  preceded  by  a  period  of  incubation  varying 
from  12  to  48  hours,  during  which  there  are  no  prodromes.  In  other 
cases  there  are  languor,  anorexia,  nausea,  chilliness,  dyspnoea,  vertigo, 
faintness,  cold  sweat,  headache,  pain  in  the  trunk  or  abdomen,  dys- 
phagia, and  intense  thirst.  A  single  case  seldom,  if  ever,  presents  all 
of  these  symptoms.  At  the  close  of  the  incubation  period  more 
active  symptoms  develop,  beginning  with  abdominal  pain,  constant 
diarrhoea,  and  vomiting.  The  pain  (crampy,  tearing,  burning)  in  the 
chest  or  between  the  shoulders  causes  extreme  prostration  and  faint- 
ness. The  diarrhoea  is  frequently  uncontrollable,  with  dark  and  very 
offensive  stools.  Headache,  intense  thirst,  and  restlessness  are  fre- 
quent.    There  is  fever,  and  the  pulse  reaches  100  to  128. 

Less  frequent  symptoms  are  "  excessive  sweating,  cramps  in  the 
legs,  or  in  both  legs  and  arms,  convulsive  flexion  of  the  hands  or 
fingers,  muscular  twitching  of  the  face,  shoulders,  or  hands,  aching 
pains  in  the  shoulders,  joints,  or  extremities,  a  sense  of  stiffness  of 
the  joints,  pricking  or  tingling  or  numbness  of  the  hands  lasting  far 
into  convalescence,  a  sense  of  general  compression  of  the  skin,  drowsi- 
ness, hallucinations,  imperfection  of  vision,  and  intolerance  of  light. 
In  other  cases  yellowness  of  the  skin,  either  general  or  confined  to 
the  face  and  eyes,  appeared.  In  the  fatal  cases  death  was  preceded 
by  collapse  like  that  of  cholera,  pinched  features,  and  blueness  of  the 
fingers  and  toes  and  around  the  sunken  eyes  "  (Oslee). 

Symptoms  similar  to  those  just  described  have  been  observed  in 
cases  of  poisoning  by  canned  meats.  In  other  cases  poisonous  sjrmp- 
toms  may  arise  from  eating  certain  game  birds. 

(II)  Poisoning  by  Milk  Products  — The  symptoms  of  poisoning  by 
milk  (galacioiozismus),  cheese  {tyrotoxismus),  custard,  and  ice  cream 
do  not  differ  from  those  occurring  in  meat-poisoning. 

(III)  Poisoning  by  Shellfish  and  Fish.— (1)  Oysters.— These,  if 
they  have  undergone  decomposition,  may  become  poisonous.  The 
symptoms  are  usually  gastro-intestinal,  and  differ  only  in  degree  from 
those  of  meat-poisoning. 

(2)  Mussels  {Mytilus  edulis). — The  edible  mussel  becomes  poison- 
ous in  filthy  water.  The  symptoms,  unlike  those  of  meat-poisoning, 
are  seldom  gastro-intestinal.     The  onset  is  acute,  and  doath  may 
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occur  within  a  fev  hours  with  srmptoms  of  collupep  (soe  page  t671. 
Even  in  cases  that  recover  these  symptoms  artt  usually  pr«st»nt, 

(3)  Fish  {Ichtk^otoristnug). — Putrefaction  occurring  in  flsli,  e8|)«»- 
ciallv  haddock,  mackerel,  and  cod,  results  in  the  production  of  toxic 
ptomaines.  The  stfmptonu  obeerred  ar«  usually  rtjfemble  to  tho 
nervous  system,  the  gastro-intestinal  tract  being  sekloiu  involved. 

(IV)  Grain-poisoning  (.SiVo/oxi>wjMjt).— (I)  Kkootism.— The  ergot 
fungus  (claricepf  pur/>urea),  found  in  certain  gniins,  may  chukh  8t»vert» 
symptoms  if  food  containing  it  has  been  ust'd  fur  u  loug  time.  Two 
varieties  are  recognised,  (jangrenous  and  ronvMhiiv. 

Gangrenous. — Symptoms  are  sptismodic  muscular  contractions, 
pain,  tingling,  occasionally  aui^sthesia  ;  tiiially  bU>o<l  sta««i»  and  gnu- 
grcne,  usually  in  lingers  and  toes,  somotiiiifs  in  m).H{<  uml  ears. 

Convulsive. — During  the  early  stages  the  symptoms  nuiy  Ih»  those 
of  the  gangrenous  form,  followed  by  prtmonnciul  nervous  <li8turb- 
ances.  The  prodromal  period  ([1  to 'J  woi'ka)  usually  prcHeiitH  Iteail- 
ache,  slight  fever,  and  occaaioaat  tingling  or  pain,  soon  succiu'dod 
by  muscular  cramps  and  spasm,  the  latter  cotitinuiug  cither  for  a 
few  hours  or  for  several  days.  In  severe  cases  tlicre  may  be  early 
delirium  or  epilep-iy  (sometimes  fatal) ;  hut  dotiieiitia  or  mcbuiclioliu 
are  somewhat  more  frequent  occurronceH.  l>ealh  Ih  not  iiiirumiiion 
in  chronic  ergotism.  Degeneration  of  tho  posterior  columns  may 
ensue,  resulting  in  a  condition  not  nnliko  that  of  tiibe.ii  durmHs, 

(II)  Lathyrism  ( A«/;i>itt.'(/'«). — A  cuiulition  duo  to  the  pruseiu^e 
in  the  food  of  the  seeds  of  the  LaifnjruH,  and  occurs  in  India,  Ihaly, 
and  Algiers.  Its  most  constant  sytiijitoiii  ii<KpaKli<^  paraplegia,  renulU 
ing  from  what  is  probably  a  slow,  toxic,  spinal  HclcroxiH. 

(III)  Pellaora  {MttidmnuM  j  Italian  hprosij ;  Alpine  srurvi/). 
— Due  to  the  use,  as  food,  of  diseased  maize.  It  is  unknown  in 
America,  but  common  in  France,  Spain,  and  Italy.  Tin'  ()ody 
becomes  almost  coal -blaek,  and  the  victims  sulTir  from  prostration 
and  melancholia.  The  skin  is  thickened  and  rough,  and  finally 
exfoliates.  Suppuration,  with  the  formation  of  black  cruHtu,  ii*  not 
uncommon.  There  are  also  diarrbu'a,  iiuligestion,  and  sulivation. 
Mild  cases  may  persist  for  months,  and  the  more  severe  are  attended 
by  spasms,  pain  in  the  back  and  head,  paralysis  (chielly  a  }>araplegia), 
and  melancholia  or  suicidal  mania. 

VII.  StUOBtroke  (//r^//  Kxhaunlion  J  Thi-nnie  Fever  ;  IntiolaHon  ; 
Coup  de  .N<;/fi7).— Contributing  cbubcb  are  eictwsive  IwMlily  fatigue, 
insufficient  diet,  and  overuse  of  Ix-er  and  whisky.  Two  forma  are 
recognised  :  (1)  Ihat  exhauittwt  and  (5!)  Suniftrokt. 

Stmptovs— (I)  Heat  Exhaustion,— The  attuck  may  oucurin  l)ed, 
or  at  work,  or  while  walking.  Xatwea  and  vomiting,  usually  pre- 
70 
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ceded  by  dizziness  and  fulness  or  pain  in  the  head,  are  early  symp- 
toms. There  is  a  feeling  of  oppression  and  great  weakness,  the 
patient  falling  or  sitting  down.  The  skin  is  either  flashed  or  pale, 
and  may  be  hot  and  dry  or  bathed  in  cold  perspiration.  The  pulse 
is  usually  rapid  and  feeble,  the  respirations  shallow  and  sighing. 
The  temperature  ranges  from  subnormal  to  102°.  In  many  cases 
the  condition  is  one  of  collapse  (page  167).  The  unconsciousness 
is  usually  not  profound  and  yields  readily  to  treatment.  In  mild 
cases  the  pupils  react  to  light  and  are  moderately  dilated. 

(II)  Sunstroke. — Symptoms. — The  patient  is  usually  found  uncon- 
scious. The  symptoms  of  heat  exhaustion  may  have  preceded  the 
attack,  but,  as  a  rule,  the  insensibility  develops  very  rapidly.  The 
face  is  hot  and  flushed,  the  pulse  rapid  and  bounding,  and  the  res- 
pirations either  loud,  slow,  and  stertorous,  or  feeble,  gasping,  and 
laboured.  In  extreme  cases  the  symptoms  of  collapse  (page  167)  may 
be  present.  Even  in  the  cases  which  recover  there  frequently  occur, 
during  the  period  of  coma  and  high  temperature,  tonic  or  clonic 
contractions  of  the  muscles,  either  localized  or  general.  With  a 
drop  in  the  temperature  the  muscular  spasm  becomes  less  frequent 
and  the  insensibility  less  profound.  Relapses  of  high  temperature, 
often  with  a  return  of  coma  and  collapse,  are  not  uncommon  even 
after  restoration  to  complete  consciousness. 

Complications. — These  are :  repeated  relapses,  persistent  vomiting, 
retention  of  urine,  general  convulsions,  cyanosis,  active  delirium, 
failure  to  respond  to  stimulation,  pneumonia,  pulmonary  cedema, 
and  fatal  intestinal  hemorrhage. 

Sequels. — Sequelae  do  not  always  occur,  as  the  recovery  is  often 
complete.  The  most  constant  sequel  is  an  intolerance  of  high,  or 
moderately  high,  temperatures.  Less  frequent  are  peripheral  neu- 
ritis, meningitis,  muscular  atrophy  or  tremor,  wrist-  or  foot-drop, 
diflBculty  of  speech,  long-continued  acceleration  of  pulse  and  respi- 
ration, headache,  vertigo,  epilepsy,  spinal  irritation,  cutaneous  anaes- 
thesia or  hyperaesthesia,  enfeebled  memory,  deafness,  cardiac  lesions, 
indigestion,  impaired  nutrition,  and  anaemia. 

Diagnosis. — This  is-  based  upon  the  existing  temperature  and 
atmospheric  conditions  and  the  mode  of  onset.  Heat  exhaustion 
with  moderately  low  body  temperature  may  be  mistaken  at  first 
for  acute  alcoholism,  uraemia,  or  apoplexy.  The  history  and  the 
course  of  the  attack  are  sufficiently  distinctive  for  the  discrimination. 
Sunstroke,  with  its  sudden  onset,  extremely  high  temperature,  and 
accompanying  symptoms,  should  rarely  be  misdiagnosed. 
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SECTION    XII 

DISEASES  DUE  TO  THE  ANIMAL  PARASITES 

Prepared  by  Frank  Whitfield.  Shaw,  M.  D. 

I.  Distomiasis. — (1)  Liver  Flukes.— ^ome  of  these  are  the 
Fasciola  hepatica  (in  mminantB),  Distomum  lanceoUitum  (sheep  and 
cattle),  and  Distoma  felineum  (in  cats).  Among  the  symptinm  as- 
signed are  emaciation,  diarrhoea,  ascites,  and  jaundice.  'I'he  liver 
becomes  enormously  enlarged,  and  chronic  cholangitis  may  coexist. 

(2)  Bhod  Flukes  {Schistosoma  hamatob%um).—  ¥oMnA  in  the  blood 
of  the  portal  vein  and  the  veins  of  the  spleen,  bladder,  kidneys,  and 
mesentery.  Hsematuria,  with  dyauria,  resulting  from  irritation  duo 
to  the  ova  of  this  parasite  in  the  blood,  is  a  serious  and  constant 
symptom,  second  only  to  the  progressive  anaemia  attending  it. 

(3)  Bronchial  Fluke  Distomum  Westermanni,  Parasitic  Htemop- 
tysis). — Found  in  the  bronchial  tubes,  and  produces  attacks  of 
haemoptysis,  which  are  endemic  in  many  Eastern  countries. 

II.  Nematodes. — (1)  A8cari8Luinbricoide8(/?oun<;worm).— This 
worm  (see  (t),  page  147)  is  most  frequently  found  between  the  3d 
and  10th  years  of  childhood,  but  is  rare  during  infancy.  The  symp- 
toms may  be  very  indefinite,  the  condition  not  being  suspected  until 
a  worm  is  vomited  or  is  found  in  the  stools.  There  may  be  a  wide 
range  of  symptoms:  chills,  hysterical  attacks,  epileptiform  convul- 
sions, strabismus,  and  perhaps  temporary  paralyses.  More  commonly 
the  usual  indications  are  grinding  of  the  teeth,  picking  of  the  nose, 
irritability,  and,  in  extremely  nervous  children,  mild  convulsivo 
attacks.  The  diagnosis  is  simple  when  the  worm  or  its  ova  (B,  P'ig. 
261,  page  662)  are  found.  If  not,  the  administration  of  full  doses  of 
santonin,  followed  by  a  purgative,  will  establinh  the  diagnosis. 

(II)  Oxynris  Vermicnlaris  (Pinworm).  —  The  worms  (see  page 
149)  are  found  principally  in  the  rc-tum  and  colon.  The  more  pro- 
nounced symptoms  are  irritability  and  restlessness,  intense  irritation 
and  itching  about  the  anus  and  external  genitals,  incontinence  of 
nrine,  and,  in  the  female,  vaginitis.  The  latter  is  probably  due  to 
the  B/teilJus  colt  commune  with  which  the  oxyuris  is  freely  r-overcd, 
TSther  than  to  the  worm  itself.  The  dingnons  presents  no  difficulties 
wben  the  stools  are  properly  examine<1.  the  worms  with  their  ova  (A, 
Fig.  261,  page  6".?)  being  easily  detected. 

(HI)  Triehiiiians. — Symptoms.— Thc?^  depend  entirely  npon  the 
nomber  of  trichinae  which  reach  maturity  in  the  intestinal  canal. 


1136  DIAGNOSIS,  DIBECT  AND  DIFFERENTIAL 

If  only  a  small  number  enter  the  stomach,  and  but  few  of  these 
reach  the  mnscles,  there  may  be  no  symptoms. 

The  more  marked  early  symptoms  are  abdominal  pain,  cardialgia, 
nausea,  vomiting,  and  marked  muscular  exhaustion.  The  period  of 
incubation  varies  from  3  to  14  days.  An  exhausting  diarrhoea  may 
appear  early,  and,  if  not  fatal,  may  be  followed  by  obstinate  constipa- 
tion. The  muscles  become  swollen,  tense,  and  painful  to  the  touch. 
The  muscles  of  mastication  and  respiration  may  be  involved,  with 
serious  impairment  of  their  functions.  Fever  may  be  slight  or  reach 
104°.  Profuse  sweating  is  an  early  and  persistent  symptom.  The 
urine  is  usually  decreased.  Early  oedema  of  the  eyelids  and  face, 
appearing  later  in  the  lower  limbs,  is  said  to  be  almost  pathogno- 
monic. In  grave  cases  the  symptoms  may  resemble  those  of  typhoid 
fever.  The  group  of  symptoms  which  render  the  diagnosis  fairly 
clear  are  oedema  of  eyelids  and  face,  great  prostration,  violent  mus- 
cular pain  from  motion  or  pressure,  catarrhal  symptoms  of  the  bron- 
chi, marked  dyspnoea,  continued  sweating,  and  extreme  restlessness. 
The  most  marked  change  in  the  blood  is  a  leucocytosis  with  a  large 
increase  of  the  eosinophilic  cells.  The  differential  diagnosis  is  to 
be  made  from  cholera  by  the  profuse  perspiration  and  by  the  mus- 
cular symptoms;  from  simple  rheumatism  by  the  gastro-iutestinal 
symptoms  and  extreme  exhaustion ;  from  myositis  by  the  presence  of 
eosinophilia  and  the  finding  of  trichinae  in  the  muscles  and  stools ; 
and  from  typhoid  fever  (see  page  728).  The  complications  are :  long- 
continued  diarrhoea,  extreme  dyspnoea,  difficult  deglutition,  marked 
typhoid  symptoms,  bronchitis,  pleurisy,  pneumonia,  sleeplessness,  and 
general  exhaustion. 

(IV)  Uncinariasis  (yl«c/«y/o.«/omjrt««,  Egyptian  Chlorosis ;  Brick- 
tnakers\  Miners',  Dirt-eaters'  Ancemia). —  Cause. —  Uncinaria  duode- 
nalis  (Old  World),  Uncinaria  Americana  (.\merica).  Occurrence, 
chiefly  in  sandy  soil ;  infection,  through  water,  contaminated  food, 
dirt-eating;  also  probably  by  direct  inoculation  through  the  un- 
broken skin.  Widely  distributed  in  the  Southern  States  and  West 
Indies,  in  which  localities  it  is,  perhaps,  the  most  common  disease  of 
the  white  population. 

Symptoms. — Of  these  the  most  important  is  anaemia,  becoming 
extreme ;  the  skin  varying  in  colour  from  waxy  or  tallow  to  tan.  It 
is  accompanied  by  progressive  emaciation,  causing  rapid  ageing  in 
adults,  while  the  growth  of  children  is  stunted  to  a  marked  degree. 
Cardiac  symptoms  are  prominent,  cervical  pulsation  extreme,  pulse 
80  to  130,  temperature  generally  normal,  at  times  subnormal ;  at 
others  a  little  raised.  Difficulty  in  breathing  may  be  prominent. 
CEdema  of  face  and  ankles  is  common,  enlargement  of  abdomen  is 
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generally  ninrked.  The  tongue  may  show  pcculinr  blue  patches; 
the  a[»j)ftilc  is  variable,  often  tsikiug  iihiiornial  directianSf  eating  of 
plaster,  soil,  etc.  Miseurriage  is  frequent.  A  i>eouliar  eadaveric 
or  tishy  sture  is  noticed  in  many  eases.  The  cxiimination  of  the 
blood  reveals  an  aiiieniia  varying  from  a  slight  ditniruition  of  hiemo- 
globin  and  cells  to  the  tirulings  of  a  pernicioua  ananiiia,  though  the 
hemoglobin  is  usually  relatively  lower  tluin  in  the  latter  disease. 
The  red  celle  may  be  as  low  as  500,000.  Tliey  are  altered  in  size, 
polycliromusia  is  present,  niieleated  cells,  an<i  even  megalohlasts  are 
found.  Tbere  is  frequently  absolute  leucoeytosis,  though  tiiis  is  be- 
lieved to  be  due  to  eomplications.  Eosinophilia  is  an  important 
finding  in  thi«  di.^oaso,  varying  from  a  .slight  inereaae  to  ."iO  or  40  pev 
cent  The  jmratsite  extracts  tiie  blood  by  suction,  and  also  forma  a 
hieraolytic  toxin. 

T[>e  symptoni};  diifer  in  severity  with  the  genera!  health  of  the  in- 
fected jier.xon.  and  with  the  number  of  parasites  in  tbe  intestine.  If 
present  in  scanty  numbers  the  evidences  of  tlieir  action  are  few;  but 
if  in  midtittides,  tlieir  dcstruitive  action  on  the  blood  is  excessive. 

IHtilfiiiisifi. — The  only  absolutely  iliagnoatic  point  is  the  finding  of 
worms  or  eggs  in  the  stools  (Fig.  iHi2).  In  a  majority  of  the  cases  a 
diagnosis  may  be  nmdc  by  placing  a  small  portinn  of  the  fa?ces,  which 
arc  of  a  reddish  colour,  on  blotting-paper,  whereupon  a  distinct  bkiod- 
red  .-^tain  is  left.  Ordinary  white  blotting-paper  is  employed,  and  the 
stool  should  lie  upon  it  for  one  hour. 

Stiles  suggests  that  if  a  microscopic  examination  is  impracticable, 
the  worms  may  be  found  by  giving  a  moderate  dose  of  thymol,  fol- 
lowed by  a  saline.  The  residting  stools  are  to  be  washed  a  number 
of  times  in  a  deep  vessel,  decanting  the  washwater.  The  remaining 
sediment  should  be  inspected  for  the  worms.  To  the  naked  eye  they 
appear  about  half  an  inch  lonij,  and  about  the  diameter  of  a  large 
pin,  with  one  end  sharply  recurved. 

1'ro^Moiii.i.  —The  mortality  is  high,  but  chiefly  due  to  intercurrent 
diseases.  The  American  discHse  seems  not  to  he  of  such  a  severe 
type  as  tfuit  due  to  /hfoiipuftlis. 

(V)  Filariasis  (Fihtria  fjftncruffi,  Filan'n  iliurna,  and  Filaria 
per-itaiix). — Tbere  are  three  conditions  which  may  be  classed  as 
symptoms,  due  to  this  parasite,  the  first  two  of  which  are  due  to  the 
Filarin  ba urrof it  or  norlu run  ;  fiwinatochi/luriu,  the  occasional  passage 
in  the  urine  of  bloo<l  clots,  the  nrine  being  of  an  opaque  white  or 
milky  appearance,  and  slinwing  a  slighlly  reddish  depo.sit  on  settling; 
lymph  .srro/iini,  showing  enornious  thickening  of  tissues  and  dis- 
teiuled  lymph  vessels;  and  dephantiasis.     See  also  page  G29. 

(VI)  Trbocephalus   Dispar    (  ll7/j/>«'onn).— The    symptoms    are 
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few  and  rare.  By  some  it  is  thought  to  be  the  caase  of  beri-beri. 
Profound  anaemia  with  diarrhoea  have  been  associated  with  this 
worm.  The  diagnosis  depends  upon  the  presence  in  the  stools  of 
the  eggs  (See  C,  Fig.  261,  page  662). 

(VII)  Dioctophyme  Gigas.— The  worm,  male,  about  1  foot  long, 
female  nearly  3  feet,  is  in  man  nsually  found  in  the  region  of  the 
kidney,  and  has  been  known  to  entirely  destroy  that  organ. 

(VIII)  Strongyloides  Intestinalls. — This  worm  is  found  abun- 
dantly in  the  diarrhoea  of  hot  countries,  and  is  sometimes  associated 
with  miner's  anaemia.  When  found  in  large  numbers  it  is  osoally 
responsible  for  severe  diarrhoea  and  anaemia. 

III.  Cestodas  {TapeworTns). — The  cestodes,  or  tapeworm  group 
of  intestinal  parasites,  possess  a  twofold  clinical  interest  based  upon 
their  regional  distribution  and  condition  of  maturity.  The  mcUure 
worm  occupies  the  small  intestine,  the  symptoms  to  which  it  gives 
rise  depending  largely  upon  the  size  and  number  present,  and  even 
when  abundant  they  seldom  prove  directly  fatal ;  but,  per  control,  the 
visceral  distribution  of  the  larvcB  or  immature  parasite  frequently 
causes  grave  and  important  symptoms.  The  following  group  includes 
the  more  important  varieties  of  the  mature  tapeworm,  the  symp- 
toms arising  from  each  being  much  the  same. 

(I)  Intestinal  Cestodes  (Tapeworms). — Tania  saginata:  In  its 
larval  condition  it  is  known  as  Cysticercus  saginata  or  beef  measle 
worm.  It  is  the  most  common  form  of  tapeworm  in  man,  being 
derived  from  beef  used  as  food  (see  also  page  149).  Tania  solium : 
The  pork  or  armed  tapeworm  (see  also  page  150).  In  its  larval  con- 
dition it  is  known  as  Cysticercus  celluloses.  Tania  cucumerina  (dog) 
and  Tania  elliptica  (cat)  are  by  some  considered  as  the  same  species. 
They  are  found  in  both  adults  and  children.  Tania  flavopunetata  : 
A  small  variety  of  taenia ;  when  found  it  is  usually  in  children,  giv- 
ing rise  to  few  symptoms.  Bothriocephalus  latus :  Is  also  known  as 
the  Tania  lata  or  broad  tapeworm.  It  is  a  very  conunon  worm  in 
Sweden  and  Switzerland. 

Symptoms. — The  symptoms  arising  from  this  group  of  intestinal 
parasites  are  all  of  the  same  general  character,  are  both  local  and 
general,  and  persist  until  the  entire  parasite  has  been  removed. 

(1)  Local  Symptoms. — The  diagnostic  local  symptoms  are  the 
finding  of  segments  in  the  stools,  or  at  times  in  the  clothing,  the 
segments  extruding  themselves  from  the  anus,  particularly  in  the 
case  of  the  Tania  saginata  ;  and  the  occasional  vomiting  of  segments, 
especially  in  women.  In  the  latter  case,  if  it  is  the  Tania  solium, 
portions  are  likely  to  remain  in  the  stomach,  rendering  the  patient 
liable  to  measles  or  cysticerci.     There  may  be  distressing  itching 
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about  the  anus,  witli  abdominal  uneaainess,  fulness,  or  pain,  nausea, 
Tomiting,  and  diiirrhoea.  At  times  there  nmy  be  a  sense  of  move- 
ment in  the  intestine  due  to  the  worm,  this  condition  being  in- 
creased by  fasting  and  often  relieved  by  a  full  meal, 

(2)  General  Sjmptoras.— The  appetite  is  variable,  the  breath 
fetid,  and  the  tongue  usually  furred.  The  patient  may  be  pale  and 
emaciated,  showing  discoloratioiis  about  the  eyes.  Anaemia  ia  not 
uncommon  in  long-continued  cases,  with  dizziness,  fulness  in  the 
head,  buzzing  in  the  ears,  twitching  of  the  face,  and  dull  headache. 
A  fatal  form  of  anaemia  may  be  due  to  the  botlirioeeplialus  (schau- 
mann).  There  may  be  great  mental  depression,  even  hypochondria- 
sis, in  chlorotic  and  hysterical  pei-sona,  and  not  iufrecjututly  some 
uterine  disorder.     Fainting,  chorea,  and  epileptic  fits  are  rare. 

(II)  Visceral  Gestodes. — The  larvse  of  two  of  the  cestodes  may 
infest  the  solid  organs,  producing  affections  that  may  be  serious,  the 
7h t)i a  soHii tit  and  the  Tt^uia  trhinococcus.  The  larva  of  the  former 
is  known  as  the  CysficeTcua  cellulosa  or  pork  measle  worm ;  that  of 
the  latter  as  the  eebinoeoccus. 

Cysticercus  Cellulos.^;. — Infection  occurs  by  swallowing  the 
cgga  or  mature  segments  of  the  tapeworm.  They  have  been  found 
in  the  brain,  muscles,  eyes,  liver,  kidneys,  lungs,  heart,  and  subcu- 
taneous tissues.  When  present  in  largo  numbers  in  the  muscles 
there  are  stiffness,  pain,  general  weakness,  numbness  and  tingling, 
and  painful  nodules  containing  cysticerci  are  found  in  the  sub- 
cutaneous tissue's.  When  iu  the  brain  and  cord  they  may  give  rise 
to  obscure  symptoms — e.  g.,  evidences  of  diabetes  and  anomalous 
nervous  manifestations.  The  cysticercus  has  been  found  pressing 
upon  the  floor  of  the  4th  ventricle.  It  may  be  present  in  the  vitre- 
ous humour  of  the  eye.  The  diagnosis  of  the  condition  when  affect- 
ing the  internal  viscera  ia  practically  impossible ;  but  they  can  be 
detected  in  the  eye,  so  also  in  a  subcutaneous  nodule  after  excision. 

EcHiNOcoccus. — Derived  from  the  Ttenia  rrA/wwYircH.?  or  hydatid 
tapeworm,  and  is  the  cause  of  hydatid  tumours.  The  mature  worm 
is  found  in  the  dog,  infection  occurring  by  swallowing  the  eggs. 
Hydatid  tumours  are  most  common  in  the  liver,  but  may  occur  in 
the  lungs,  kidneys,  spleen,  omentum,  subperitoneal  tissue,  heart, 
brain,  spinal  canal,  pelvic  viscera,  and  bones. 

St/mptonis  and  />iV/yno.t(',<r. — .SmuU  atid  few  cysts  in  the  lirer  cause 
little  or  no  disturbance.  If  very  large,  there  may  be  a  feeling  of 
weight  or  pressure  in  the  region  of  the  liver.  If  near  the  surface, 
there  is  a  distinct  tumour  which  may  have  a  firm,  tense,  sometimes 
fluctuating,  feeling.  If  situati'd  to  the  left  of  the  suspensory  liga- 
ment, they  may  press  upward  on  the  heart  and  increase  the  area  of 
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cardiac  dulness.  If  supparation  of  the  cyst  occars,  pyaemic  symp- 
toms rapidly  follow,  i.  e.,  jaundice,  rigours,  sweating,  rapid,  feeble 
pulse,  and  loss  of  weight.  The  cysts  may  perforate  any  of  the  sur- 
rounding hollow  organs— stomach,  bile  passages,  colon,  pleura, 
bronchi,  pericardium,  or  peritoneum.  Perforation  into  the  inferior 
vena  cava  or  pericardium  is  rapidly  fatal.  They  may  open  exter- 
nally. External  rupture  and  aspiration  of  the  cysts  are  frequently 
followed  by  urticaria.  The  general  health  may  be  good.  In  simple 
echinococcus  the  liver  is  irregularly  enlarged ;  in  the  multilocular 
variety  the  enlargement  is  regular  and  smooth  ;  jaundice  is  a  com- 
mon symptom,  there  are  progressive  emaciation  and,  later  in  the  dis- 
ease, frequent  hemorrhages.  It  is  confined  almost  entirely  to  the 
liver,  the  symptoms  being  not  unlike  those  of  tumour  or  cirrhosis. 
The  hydatid  thrill  or  fremitus  (page  470)  is  a  diagnostic  sign  when 
it  can  be  elicited.  The  sudden  development  of  septic  symptoms 
where  there  has  been  an  enlargement  of  the  liver  associated  with 
previously  good  health  is  suggestive  of  suppurating  hydatids.  In 
the  same  connection  a  sudden  intense  jaundice  may  indicate  perfo- 
ration into  the  bile  passages. 

When  the  larvae  develop  primarily  in  the  pleura  the  early  symp- 
toms may  be  those  of  compression  of  the  lungs  and  displacement  of 
the  heart.  The  physical  signs  are  those  of  effusion,  and  the  condi- 
tion readily  may  be  mistaken  for  simple  hydrothorax.  Hydatid  dis- 
ease of  the  right  lobe  of  the  liver  may  encroach  upon  the  right  pleural 
cavity  and  pass  for  primary  involvement  of  the  pleura.  Examina- 
tion of  aspirated  fluid,  which  reveals  a  non-albuminous  liquid  (see 
also  (8),  page  697),  is  suflScient  for  differentiation.  The  hydatid 
may  rupture  through  the  chest  wall,  in  which  case  echinococcus 
cysts  are  frequently  found  in  the  discharge. 

Development  of  the  cysts  in  the  lungs  is  attended  by  symptoms 
of  compression,  later  by  the  formation  of  cavities,  and  occasionally 
gangrene.  Pulmonary  hemorrhage  may  follow  extensive  destruction 
of  lung  tissue.  Most  of  the  cases  of  primary  hydatid  formation  in 
the  lung  are  during  life  mistaken  for  gangrene  or  tuberculosis. 
Occasional  rupture  occurs,  either  into  the  pleura  with  resulting 
empyema,  or  into  a  bronchus.  In  the  latter  case  there  is  a  discharge 
of  fluid  containing  fragments  of  cyst  membrane,  and  sometimes  par- 
tial or  complete  booklets.  The  majority  of  these  cases  are  fatal, 
rupture  into  the  pericardium  inevitably  so. 

In  the  order  of  frequency,  hydatid  development  in  the  kidneys  is 
second  only  to  that  occurring  in  the  liver.  The  kidney  may  reach 
an  enormous  size  and  resemble  a  hydronephrosis.  An  exploratory 
puncture  is  necessary  to  a  positive  diagnosis.     When  rupture  occurs 
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into  the  pelvia  of  the  kiilncy,  cysts  or  membrane  may  be  passed  in 
the  urine,  attended  by  colicky  paius  resembling  renal  colic.  The 
general  health  is  not  usually  much  impaired. 

In  tlie  hruin  the  Bvmjrtoms  are,  as  a  rule,  tliosi'  of  tumour,  i.  e., 
convulsions,  distressing  headache,  and  gradually  developing  blind- 
ness. There  is  notking  to  distinguish  this  condition  from  other 
forms  of  brain  tumours. 

IV.  Parasitic  Arachnida.  — (I)  Sarcoptes  (Aearus)  Scabiei 
[lUh  Insect). — This  is  the  common  parasite  of  itch,  and  is  found 
orditiariiy  in  the  folds  of  the  skin,  or  where  the  skin  is  delicate. 
The  insect,  usually  Hie  female,  is  altout  0.45  mm.  iu  length,  pearly 
white  in  colour,  easily  detected  by  the  naked  eye,  and  occupies  a 
small  burrow  iu  the  epidermis.  The  princij)al  st/ttip/oins  are  dis- 
tressing itching  and  an  eruption  wiiicli  iiuiy  be  i«ipular,  vesicular,  or 
pustular,  and  general  irritation  of  the  skin  resulting  from  the  scratch- 
ing. There  is  seldom  any  doubt  as  to  tlio  dmt/nosiSy  tfie  appearance  of 
the  panisite  under  the  skin,  accompanied  with  the  evidences  of  irri- 
tation and  scratching,  being  usually  sufhcient. 

(11)  Demodei  FoUiculorum  {Sieatozoan). — Principal  habitat  is  in 
the  eehaceous  glands  of  the  face,  neck,  and  chest,  which  present 
minute  elevations,  containing  in  their  centres  exposed  blackish 
points  {romedonex  or  Uarkhmdit). 

V.  Parasitic  Insects. — (I)  Pediculi  {Body  Lice). — These  are: 
Pedirtihts  C<tpih's. — Found  in  regions  containing  long  hair,  prin- 
cipally in  the  heiid.  They  multiply  rapidly  by  the  deposit  of  egga 
which  cling  to  the  body  of  the  long  hairs,  appearing  as  white  specks, 
sometimes  called  nits.  The  symptoms  are  itching  and  irritation  of 
the  scalp.  If  abundant,  an  eczema  or  pustular  dermatitis,  with 
crusts  and  scabs,  may  appear  on  the  head,  resulting  in  a  dense  mat- 
ting and  tangling  of  the  crusts  and  hair,  known  as  the.  plifu  poloni'ca. 
There  is  no  difficulty  in  duiynnsiH,  the  eggs  or  nits  clinging  to  the 
shafts  of  the  hair  being  distinctly  visible  to  the  naked  eye. 

Pedi'culiiA  Co rpor is. ^Lives  in  the  clothing  and  sucks  blood  from 
the  body.  The  resulting  hemorrhagic  specks  are  very  common  on 
the  back,  abdometi,  and  neck,  and  create  a  distressing  desire  for  con- 
stant scratching.  Urticaria  may  follow  as  a  result  of  the  irritation. 
The  Bo-called  vagabond's  disease — morlns  errorum — occurs  in  cases  of 
long  standing,  and  is  characterized  by  a  rough,  thickened,  often  pig- 
mented skin.  The  diagnosis  depends  upon  the  finding  of  the  para- 
site in  the  clothing,  and  the  irritation  and  peculiar  hemorrhagic 
spots  on  the  skin.  The  only  condition  with  which  it  may  be  con- 
founded ia  the  bronzing  of  Addison's  disease  (page  990). 

Pedinilus  Puiis. — The  symptoms  produced  by  this  louse  resemble 
70 
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those  just  mentioned.    They  occupy  the  sites  of  the  shorter  hairs, 
especially  the  pubes,  occasionally  the  axilla  and  eyebrows. 

(II)  Gimex  Leotularias  {Common  Bedbug). — The  sympioms  due  to 
the  sting  of  this  bug  vary  according  to  personal  susceptibility.  In 
some  individuals  there  is  little  or  no  reaction,  in  others  there  may  be 
intense  urticaria  and  hypersemia  of  the  skin.  The  bite  resembles 
somewhat  a  papular  urticaria,  but  has  in  its  centre  a  dark  pin-point 
discoloration  made  by  the  proboscis  of  the  animal.  The  diagnosis 
depends  upon  the  finding  of  the  bug  and  inspection  of  the  bite. 

(III)  Pulex  Irritans  ( Common  Flea). — Easily  transferred  from  one 
person  to  another  during  temporary  crowding  in  public  places.  The 
irritation  following  a  bite  is  similar  to  that  of  (II),  preceding. 

(IV)  Palez  Penetrans  {Sand  Fleorjigger). — Much  smaller  than  (III) 
and  usually  attacks  the  feet.  It  penetrates  the  skin  and  burrows, 
producing  inflammation,  sometimes  vesicular  or  pustular  swelling. 
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Ahdoroen,  absent  respiratory  mofion  nf,  457; 
Buncultation  of,  474;  Ruseiiltalory  percus- 
ainn  of.  40rU;  litmy  Iniidiniirkn  iukI  mirface 
markinRs  of.  45:2;  cauMM  of  disilention  of, 
441;  cauaeii  of  piun  in.  49;  condition  of 
walls  of.  460;  disteatioa  of.  from  tumoiim. 
4fll,  4t!5;  enlarged  arteriwi  "f  wnlJ  of,  457; 
enlarRBci  veins  of,  ma;  examinatiun  of  tu- 
mours of.  4tJ7. 

Abdomen,    "flicking"    percussion    of.    4flO; 
friction   nound.i  over.   47.'>;   general   disten- 
tion of,  401;  indication*  from  tlie  nitnotion 
of  tumourn  of,  47!.  472;  innpeclinn  of.  lech-    ; 
nic,  455;   inensuration  of,  4.59;  nielhi>ili»  of 
indicating  lucnlion  of  leaiunM  in.  454;   miy    ' 
Idlity  (if  tumourti  of.  46B;  pain  in,  49;  pal-    i 
patian  of,  lechnic,  4.58,  4.09. 

Ahdamen.  |>crcu»»ion  of.  technic,  459;  resultJi 
of  ([enpral  [inlpation  and  pcrciiHsion  of,  4t}0:    | 
reauIlM  of  inspection  of,  in  dieeam,  456;  ro-   i 
traction  of,    4<il ;    rigid  recti   rauscles,  461; 
akin  of,  45tJ;  t«ndemi»M  of,  61 ;  the  nnrmiil.    , 
455;  topographical  anatomy  of,  453;  to|H>- 
CrapliicAl  are&9  of,  452;  tiunoiir*  of.  wltirh 
move   with    respiration.    467;    visible   peri- 
stalau  over.  4.'>7. 

Abweaa,  atheromatous,  966;  fircal,  474;  medi- 
aatinal.  935;  of  brain,  1072;  of  liver.  875;  of 
luns*  919;  of  aural  meatus,  192;  uf  ovary, 
8S3;   pcrinephritic.    1010;    retropharyngeal,    ' 
820;  mibphrenic.  >t50;  puncture  of,  093.  | 

Acanis  scabei,   1141. 

Accommodation ,  low  of  power  of,  214;  re- 
sponse to.  203. 

Acetone  and  acctonuria.  682. 

AehylU  gBatrica.  650. 

Acid,  aoetio,  significance  of,  in  gastric  con- 
t«nU.  658;  teat  fur.  654. 

Acid,  butyric,  mgniRc^ince  of,  in  atomocb 
contenU.  658;  text  fnr,  654. 

Acid,  diucetic.  in  urine.  t3N2 

Acid.  glyKwurie,  in  urine,  niixtaken  for  glu- 
cose. 681. 

Acid,  hydrochloric:  determining  amount  of 
free.  649;  determining  ivmount  of  com- 
bined, 651;  tests  for  free,  04S;  variations 
in  amount  of,  in  gastric  juice,  667. 

Acid,  lactic,  aicnificance  of,  in  atomacb  oon- 
tenta,  658;  teaU  for,  651. 


Acid,  oxyhutyric,  in  urin(>,  682. 

Acid.  uric,  amount  of.  in  urine,  67.5. 

Acid  salt«,  ileleriniuiiig  amount  of,  in  stomach 
eoutcnte,  6.51. 

Acidity,  delermining  total,  of  stomach  con- 
tents, 650. 

Acids,  determining  amount  ol  organic,  in 
stomach  contents,  (J51 

Acne  roaaccA,  1124. 

Acoria,  123. 

Acromegaly,  1020;  shape  of  head  and  face  in 
172. 

Acting  nam,  231. 

.\ctJnomyce34,  examination  for,  in  sputum,  642. 

Actinomycosis,  symt>iotus  ami  (liaKrwii^LH,  809. 

Activity,  decreased  pHychriniotur.  I0»8;  in- 
creased psychomotor.   lOtM 

Aculo  and  subacute  articular  rheumatism, 
774, 

AddiiKin's  disenso,  090. 

Adenitis,  tuberculous  cervical,  symploDM  and 
dingiiosis,  708;  tnl>ercii]ou8,  081, 

Adenoiils  of  pharynx,  822. 

Adip<jse  tis.«ue.  amount  and  character  of,  20, 

Adiposis  dolorosa,  1133.  1124. 

Adrenals,  tuberculosis  of,  800. 

j£stivo-autuninal  malarial  fevera,  770. 

Aftcr-sen-iulinii.  057. 

Age,  its  influence  on  disease,  15. 

Ageusia.  240. 

Agr»mpht)bia,  lt)85. 

Aichninphobia.  1085. 

Alber8-.Sel>oenberK  conipreiaion  diaphragm, 
703. 

Albuminuria.  675;  febrile,  to.xic.  and  circula- 
tory. 076;  neurotic,  funrlional  (cyclic,  di- 
etetic, transitory),  orgnuic,  and  extra-renal, 
677;  of  delirium  trrmeos.  1006. 

Albumosuria,  678. 

Alcohol,  coma  of.  76. 

Aleohnlisin.  1094-1100,  1124;  and  diaeaae,  25; 
and  parens;  differential  signs  of,  1007;  and 
pseudo-pareaiB,  1007;  dream  states  of.  1008; 
hallucinations  of.  1007;  history  of.  aa  ox- 
planatory  of  the  preMnee  of  certain  diseaaaa, 
2.5;  symptoms  attending,  1125. 

Alcoholism,  acute,  1124;  diagnosis  of ,  1125. 

Alcohoti.iru.  chronic,   1096,   1194;  anaesthesia 
(the  hemianjHithetic  form  of  Magnan)  in, 
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1096;  effects  of,  on  the  nervoua  system, 
I09ft;  epilepsy  as  a  result  of,  1097;  mental 
changes  in,  1096;  motor  disturbances  in. 
1096;  paranoid  state  of,  1098,  1009;  poison- 
ing of,  1096;  psychic  dbturbances  in.  1099; 
sensory  disturbances  of.  1096. 

Algolagnia,  active,  1111;  passive,  llll. 

Alimentary  canal,  tuberculosis  of,  799. 

Alkaptonuria,  681 

Allantiasis,  1132. 

Allochiria,  567. 

Alpine  scurvy,  1133. 

Amaurosis.  224. 

Amblyopia.  224. 

Amenorrhora,  as  a  symptom,  163. 

Amentia,  1092. 

Amnesia.  1090,  1098 

Amoeba  coli,  in  sputum,  642. 

Amyloid  kidney,  1004;  urine  in,  690 

Amyosthenia,  1015,  definition  of.  65Z 

Amyotrophic  lateral  sclerosis,  1049. 

Amyotrophy,  progressive  spinal,  1045. 

Anachlorhydria,  651. 

Amcmia,  975;  brickmaker's,  miner's,  tunnel, 
or  mountain,  1136,  1137;  progressive  per- 
nicious, 977;  splenic,  992. 

Anaemic  headache,  47. 

Ansmtheaia,  563;  bilateral,  564;  dolorosa, 
666;  irregular,  565 

Analgesia,  566.  567. 

Anamnesis,  the,  5. 

Anarthria,  263. 

Anasarca,  95,  07. 

Anatomy,  topographical,  of  heart,  337;  of 
intestines,  488;  of  kidneys,  507;  of  liver, 
493;  of  lungs,  40S;  of  pleura,  410. 

Anchylostomiasis,  1136. 

Aneurism  and  alcoholism,  2.5. 

Aneurism,  arterio-venous,  975;  of  abdominal 
aorta,  974;  of  heart,  959;  of  splenic  artery. 
975;  of  thoracic  aorta,  962;  of  thoracic 
aorta,  dulness  of,  358;  pulse  of,  404;  tho- 
racic, vertigo  in,  67;  varieties  of,  968. 

Aneurismal  varix,  969. 

Angina  Ludoviri,  821. 

Angina  pectoris,  960;  sinking  sensation  in,  65. 

Angio-ataxia,  ,582. 

Angio-cholitis,  simple.  867. 

Angio-neurolic  (circumscribed)  ccdema,  1028. 

Angio-paralyais.  581. 

Angio-aclerosis,  966. 

Angio-spaam.  582. 

Anidrosis,  90. 

Anisocoria,  204. 

Ankle  clonus,  573. 

Ankylostoma  duodenale.  152. 

Anomalies,  congenital,  of  heart,  962. 

Anorexia  nervosa,  122;  symptoms,  839. 

Anosmia,  234. 

Anthracosin.  914. 

Anthrax,  807. 

Anuria,  159. 

Anxiety  neurosis,  1018. 


Aorta,  abdominal  aneurism  of  974;  dulneaa 
of  aneurism  of  thoracic  358:  neurotic  (dy- 
namic) pulsation  of  abdominal  974;  neu- 
rotic (dynamic)  pulsation  of  thoracic,  973: 
thoracic,  aneurism  of,  960. 

Aortic  incompetency  (regurgitatioD),  045: 
pulse  of,  404;  vertigo  in   67. 

Aortic  stenosis,  946;  pulse  of.  404. 

Aortic  stenosis  and  incompetency  direct 
effect  of,  upon  the  heart.  332 

Apex-beat,  character  and  extent  of.  343:  dis- 
placement of.  342;  position  of  341;  weak- 
ness of,  343. 

Aphasia,  263;  auditory.  272;  causes  of.  272; 
conduction,  272;  examination  for,  260;  mo- 
tor, 271;  varieties  of.  268;  visual,  271. 

Aphonia,  260;  hysterical.  1015. 

Aphthous  stomatitis.  816. 

Apoplexy  and  alcoholism.  25;  cerebral.  1068; 
coma  of.  77;  from  embolism.  1071;  from 
hemorrhage,  1068;  from  thrombosis,  1071; 
mental  condition  following.  1 100;  pulmo- 
nary apoplexy,  808. 

Appendicitis,  acute,  848;  chronic.  854; 
diarrhoea  in,  140;  recurrent.  854.  855; 
vomiting  in,  129. 

Appendicular  hypochondriasis,  855. 

Appendix,  ensiforra,  as  a  landmark,  322. 

Appendix,  vermiformis,  situation  of,  488. 

Appetite,  abnormalities  in,  122. 

Apraxia,  260;  examination  for,  267. 

Aprosexia.  823. 

Arachnida,  paiasitic,  1141. 

Arcus  senilis,  200. 

Argyll-Robertson  pupil,  204,  1061. 

Arm,  miscellaneous  signs  and  symptoms  con- 
nected with,  295. 

Arrhythmia,  394. 

Arsenic-poisoning.  1131. 

Arsenic,  therapeutic  overaction,  1131. 

Arterial  tension.  329;  estimation  of,  387 

Arteries,  "•beading"  of,  382;  diseases  of.  966: 
enlarged,  of  abdominal  wall,  457;  inspec- 
ti<m,  palpation,  and  auscultation  of,  382; 
normal  palpable  pulsation  of,  382;  pain  in 
disease  of,  52;  pulsation  of  retinal,  227; 
syphilis  of,  805;  thickened.  395. 

Arterio-capillary  fibrosis,  966. 

Arteriosclerosis,  966;  associated  with  failure 
of  the  mental  faculties,  1109;  cardio-vascu- 
lar  symptoms  of,  967;  cerebral  symptoms  of, 
967;  diabetes  and  granular  kidney  in.  967; 
gait  in,  967;  paralysis  of  the  legs  in,  967; 
pulse  of,  408;  renal  symptoms  of,  967;  ver- 
tigo in,  67. 

Arterio-venous  aneurism,  968,  975. 

Arteritis,  iif  coronary  arteries.  958. 

Artery,  carotid,  pulsation  of,  284;  embolism 
and  thrombosis  of  the  central,  of  retina. 
227;  femoral,  thickened  and  pulsating,  297; 
full  and  empty.  4(X);  of  cerebral  hemorrhage, 
539;  splenic,  aneurism  of,  975;  superior  mea- 
enteric,  embolism  or  thrombosis  of,  863. 
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Arthralgta  satumins,  1120. 

AiibritU  defurraatu,  1 119. 

Arlbritifl,  Ificalijed,  of  sUoulticr  joint,  1121. 

ArtbropathJCT.  102,  lO0(l. 

Articular  aenne,  (lUlurbiuioe  of,  506;  test- 
ing, 501. 

Ascari*  lurobrionidea,  description  of.  140; 
qrmptocna,  1135. 

Aadtes,  eikusRi  of,  iM.  843;  character  of  fluid 
in,  803;  chylouii,  or  chyloid,  696;  diacnotiii 
of,  401. 

Af<|>hyxia,  local,  1027. 

Aspirated  flui'U*.  exaniinutidii  iinti  {■hamotcn 
of,  09,5,  OSW. 

Aspimtioii.  ilia^iostic.  of  cavities,  002. 

A/<m>cittto<l  niovcnients,  554). 

Astasia-abiuiia.  507. 

Asthenic  bulbar  |iaruly»ifi,  1048. 

Astbenopia,  3lti;  niuseiilnr,  127;  nauxea  rrotn, 
127.  128. 

Asthma,  hmnchial,  905;  "cnrdinc."  900; 
"Imy."  890;  ■•renal,"  000;  "  thymic,"  8B9. 
9»7,  008. 

Ataxia,  cerel)ellar.  ,^62;  herpililory  fTriml- 
reich's).  ItJOl;  of  drunkurdii,  112.1;  varietiea 
of,  and  teating,  542. 

Ataxic  gait,  30. 

Atelectaais,  pulmonary,  915. 

Atheroma) ou!!  aiuHvsoi,  966;  ulcer,  BS6. 

Athrlons.  548. 

Athyrea.  995. 

Atonic  dyspepsia,  842. 

Atrophira,  occupation  musetllar.  1042. 

Atrophy,  arthritic  niuwular.  1042;  atonie. 
1045;  facial  hemi-,  1028;  infantile  prngrw ■ 
ive  muwular  (DuchenncV  \i}-i2;  »f  miuclea, 
541;  jiT<»icriM8ive  hen^ditnry  niufx'xilar,  of 
lc(E  type  <('harct->t-Mai-i»-Tooth>,  1047;  pro- 
ETciuive  niusculikr,  I04.'i;  progrcaaive  mus- 
cular, spaatio  form  (Charcot),  1040;  tonic, 
1045. 

Auricles,  hypertrophy  of.  953. 

Auscultation,  of  arterien,  384;  of  bf«rt,  868; 
of  intestines,  402;  inethoiiii  and  technio  of, 
312:  of  stomach.  482;  of  liver  ami  itall- 
bUdder,  495;  of  lungt.  tvchnic  of,  437;  of 
the  obdimwn,  474. 

Auscultatory  percussion,  300;  of  lieart.  353. 

Automatism  from  effects  of  alcohol,  1098. 

Bacelli's  sign,  446. 

Bacillus,  Boait-Oppler,  050;  lrt>r*<,  809;  mallei, 
808;  tuberculodbi,  examination  fur,  in 
vputum.  642:  to  rliiilinguish.  from  (.ejilo- 
Ihrix  buccalis.  055. 

Bacillus  dyMntcriiP  (.ShiKal  in  the  (itoolc,  764. 

Back,  acute  or  chronic  utifTness  of,  302;  idgns 
and  symptoms  connected  with,  300,  301: 
swellings  in,  3(M;  tenderneaa  in,  01. 

■Bail  taatea,"  250. 

Ballooning  of  the  stomaoh,  484, 

Ba««law'»  diseaae,  9M. 

Bearing-down  seoaadoo,  03. 


Beck's  diaphragm,  702. 

Bedbug,  1142. 

Bcdnar's  ulcer  of  hard  palate,  818. 

Beefy  tiingiie.  248. 

Behaviour,  general,  diagnostic  hints  from,  27. 

Belching,  \M. 

BeU's  palsy.  1039. 

Bell-tynipany,  437 

Beri-beri,  812. 

Biermcr's  phenomenon.  436. 

Bile-<hicl,  common,  impacteil  gallstone*  in, 
87'J:  8>'mptom«  of  cttmplete  and  incom- 
plete obstruction  €)f.  4t'i8. 

Bile-<luct,  cy.itic,  imtiacteil  gallstone*  in.  873. 

Bile-duct*,  acule  catarrh  of,  a<17;  cliroiiic 
catarrh  of,  WW;  diseaws  of.  Wi«i;  sleniwis 
and  obstruction  of,  86'.l;  suppurulive  in- 
8ammation  nf,  809, 

Rilhnriia  hn-matohium,  630,  631, 

Biliou.*  alUck.  1119. 

■■  Biliiius  headaehes,"  1013. 

BiliouA  viiniiting.  I.'t2. 

Birth  piilcie*.  1074. 

Bluckhen^In,  1110. 

Bladder,  urinary.  CBnrer  nnil  tuberculosis  of, 
urine  iu.  002;  pain  in  diitease  of,  tiO:  imli- 
eatiims  from  iiiflanimatiun  or  irritation  of, 
612;  lulxTculosis  of,  797 

Blee<ler!i,  086. 

Btepfaaritis,  197. 

Blipbaraapaim.  184, 

Blood,  ascertaining  sptYrific  gravity  of,  002; 
diseases  of,  975;  in  the  stvils,  145,  147; 
obtaining,  for  baeteriologieal  examination, 
635;  table  of  cellular  elements  of,  614. 

Blotnl  cells,  red.  ginni,  616:  nucleated.  616; 
variation.'^  in  numlier  of,  Ol.'i:  variations  in 
shape  of.  Ol,');  variations  in  size  of.  610. 

Blixxl  cells,  white,  rlaaHlication  of  tite.  618; 
differeutiol  count  of,  621;  in  disease,  6'22; 
in  health.  621 ;  transition  forms,  010;  va- 
riclies  of.  fM7. 

Blood  dust.  Mailer's,  625. 

Blood  examination,  counting  red  cells,  591; 
counting  white  cells,  504;  diagnofstic  sig- 
nificance of  results  (if.  613:  c^liinaling  the 
tuemuglobin.  601;  esUinaiLng  the  volume 
of  the  cells,  600;  in  special  diseases  (table), 
636.  637:  microscopical,  607;  order  of  prooo- 
dure  in,  612;  technic  of,  .591. 

Blood  films,  preparing,  fixing,  and  staining, 
607-«12. 

Blood,  "occult,"  in  stools.  147. 

Bloo<l  parasites,  Leishmann-Donovan,  632. 

Blood  plates.  625. 

Blond  teats,  for  diatietes,  <}34. 

Blood-veaaels,  innervation  of,  330. 

"Blue  disease."  963. 

Blue  lI^dema,  1015. 

Blue  or  waxy  fingers,  291. 

Booa-Oppler  bacillus,  655,  656. 

BoBt'i  teot  (modification  of  Weber's)  forpre*- 
enoe  of  blood  in  stools,  133. 


1146 


INDEX 


Boss's  test  breakfast,  64A. 

Body,  congenital  and  acquired  abnonnaUtiee 
in  the  conformation  of,  30. 

Boils,  94. 

Bones,  of  leg,  curvatures  of,  297;  pain  in  dis- 
ease of,  57,  60. 

Bothriooephalus  latus    152. 

Botulism,  1132. 

Brachycardia,  393;  essential.  394. 

Brain,  abscess  of,  972;  acute  softening,  971; 
blood-supply  of,  538;  diseases  of  substance 
of,  1068;  effect  of  valvular  lesions  upon, 
337;  hydatids  (echinocoecus)  of,  1141;  in- 
flammation of  membranes  of,  1066;  syph- 
ilis of,  804;  tuberculosis  of,  800;  tumour  of, 
1075. 

"Bread-«rumbling"  movement,  1023. 

Breast,  "hysterical,"  565. 

"Breast-pang,"  960. 

Breath,  odour  of,  236. 

Breath  sounds,  amphoric,  442;  bronchial,  in 
disease,  441;  bronchial,  in  health,  438; 
broncho-vesicular,  in  disease,  443;  broncho- 
vesicular,  in  health,  439;  characteristics  of 
the  normal,  438;  "cog-wheel,"  444;  harsh, 
444;  indeterminate,  443;  puerile,  414; 
vesicular,  in  disease,  413;  vesicular,  in 
health,  438. 

Breathing,  abdominal,  415;  Cheyne-Stokes, 
419;  jerky,  stertorous,  stridulous.  wavy, 
420;  rhythm  of,  418;  simple  irregularity 
of,  419;  thoracic,  414. 

Brick-dust  deposit  in  urine,  668. 

Bright's  disease,  acute,  100  ;  urine  in, 
602. 

Bright's  disease,  chronic  diffuse  (parenchym- 
atous), 1003;  urine  in,  692. 

Bright's  disease,  chronic  interstitial,  1003; 
urine  in,  690. 

Bromatotoxismus,  1131. 

Bronchi,  diseases  of,  899. 

Bronchia,  obstruction  of,  965 

Bronchiectasis,  002. 

Bronchitis,  acute,  899;  "capillary,"  899,  913; 
chronic.  900;  fibrinous  (plastic),  903;  pu- 
trid, 901. 

Bronchophony,  445. 

Broncho-pneumonia,  910. 

Bronchorrhoea,  901. 

Bronzing  of  skin,  89. 

Brown-S^uard  paralysis,  1056. 

Bruit  d'airain,  437. 

Bruil  dt  diable,  385. 

Bruit  dt  galop,  364. 

Bubonic  plague,  symptoms.  769. 

Buccal  caN-ity,  eruptions,  ulcers,  and  sloughs 
in.  238;  petechial  and  pigmented  spots  in, 
237. 
Bulb  (medulla'),  disease  of,  1043. 
Bulbar  paralysis,  asthenic,  1048;  progressive, 

1047;  progressive  upper,  1048. 
Bulimia,  122;  paroxysmal,  839. 
Burning,  tingling,  numbness,  62. 


Cachexia,   malarial,  771;  strumipriva.   997; 

syphilitic,  801. 
Cachexias,  32. 
Ctecum,  position  of,  488. 
Caisson  disease,  causes  and  symptoms  of,  1054, 

1055;  means  of  preventing,  1055. 
Calculi,  of  pancreas,  886;  renal,  1007. 
Calculus,  renal,  urine  in,  601;  vesical,  uiine 

in.  691. 
Calf,  increase  in  sise  of,  298. 
Cancer,  Lobstein's,  893. 
Cancer  of  stomach,  831. 
Cancrum  oris,  817. 
"Canker"  sore  mouth,  816. 
Capsulitis  (perihepatitis),  881. 
Caput  Meduss,  456. 
Caput  quadratum,  1122. 
CJarbundes,  94 

Carcinoma,  of  gall-bladder,  871;  of  intestine, 
860;  of  pancreas,  884;  of  peritoneum,  893; 
of  rectum,  862;  of  stomach,  831. 
Card  outfit,  6. 

Cardia,  spasm  of,  841;  situation  of,  478 
Cardiac  crisis,  1060. 
Cardiac  cyde.  326,  327. 
Cardio-pulmonary  murmur,  381. 
Carotids,  abnormal  pulsation  of,  284 
Carphologia,  160,  549. 
Carpo-pedal  spasm,  899. 
Case  histories,  keeping,  6. 
Casts  in  urine,  686;  fatty,  hyaline,  waxy,  688. 
Catalepsy,  551,  1090;  stupor  with,  1092. 
Catarrh,  acute  nasal,  894;  apical,  795;  chronic 

nasal,  895;  suffocative,  911. 
Catarrhal  gastritis,  chronic,  827. 
Catarrhal  stomatitis,  816. 
Cavities  in  lung,  signs  of,  704. 
Cayenne  pepper  deposit  in  urine,  668. 
Cerea  flexibilitas,  551. 
(Cerebellar  ataxic  gait,  36. 
Cerebral  abscess,  1072;  apoplexy,  1068;  embo- 
lism and  thrombosis,  1079;  localisation,  588; 
syphilis,  804;  tumours,  1075. 
Cerebral    and    spinal    lesions,    summary    of 
diagnostic  points  bearing  upon  nature  and 
location  of,  587. 
(Cerebro-spinal  fluid,  696. 
Orebro-spinal    meningitis,  735;    clinical  va- 
rieties of,  735. 
Orvical  glands,  enlargement  of,  282. 
Cesto<les,  intestinal,  1138;  visceral,  1139. 
Chalicosis,  914. 
Chalk  stones.  1118. 

Character,  pathological  traits  of,  1111. 
Charcot's  disease,  1049. 

Charcot-Marie-Tooth  type  of  muscular  atro- 
phy, 1047. 
Cheeks,  puffing,  237. 

Chest,  anatomical  landmarks  of,  322;  causes 
of  pain  in,  49;  distended  or  enlarged  veins 
of.  321 ;  emphysematous,  916;  flat,  ptery- 
goid or  alar,  317;  mensuration  of,  315;  ob- 
taining outline  of  transverse  section  of,  316; 
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isdema  nt,  321;  pnin  in.  49;  paralylip.  2P0; 

Cnlira  Pictcinum,  1127.                                                ^^^| 

phthiMiral,  317;  racliitir.  318;  nemi-circuni- 

Colitis.  844;  simple  ulcerative,  848.                                ^^^H 

(eretice  ami  tlianieterr)  nf,  318;  unilatcntl  or 

Collnpse,  fiyinptom  group  and  cauaea  of,  167.             ^^^^| 

Incoliieil  RwrUiiiga  or  prominences  of,  310. 

Colon,  rordlike,  784;  dilatation  of,  862;  im-            ^^^| 

Clieynf-Stokwn  rmpiratiim,  -191. 

paction  of,  53;  Iom  of  power  in  the,   1,38;             ^^^^M 

Chicken  pnx.  UK. 

l>ercUMion    of,    491;    position   of,  457;     V-            ^^^^| 

"Child  crowing."  899. 

shaped,  401,  843,                                                            ^^H 

rhil<UKMKl  and  infancy,  15,  10;  diamieg  inci- 

Coloptoda,  843,                                                                ^^^| 

itpnt  to,  16. 

C-olour  analysis  of  leucocytes,  621.                                ^^^^| 

Chillineas,  63. 

Colour  index,  614.                                                              ^^^H 

Chfllii.  130,  121;  WKnlficanee  of,  11. 

Coma,  74,  165;    aJoohoUe,   76;    diabetic,  70;            ^^^| 

CbloBsma,  179. 

<liagno«is  of  varietien  of,  75;  epileptic,  78;            ^^^^| 

ChJaro-anrniis.  976;  weight  in,  .30. 

from  apoplexy,  77;    from  gas  poisoning,  79;             ^^^^| 

Chloroe3».  976;  Kfopiiar.  102H;  rubra,  180. 

from  opium.  76;  from  sunstroke,  79;  hy»-            ^^^H 

•Choke.!  dim;,"  226. 

terical,    78;    significance   of,    74;   symptom            ^^^^| 

Cholungitis,    chronic    catarrhal,    868;    auppu- 

group  i)f,  165;  uricnvic,  77.                                           ^^^H 

rative,  869. 

Coma  %'igU,  74.                                                                     ^^B 

CholMyutitis.  acute.  876. 

Combined  scleroses  (Putnam's),  1063.                                   J 

Chnlclithiaiiiii.  871. 

Conieilones,  1141.                                                                    ^^^^| 

Chiilero  .\i«i«lira.  767. 

Compcnxation,   broken,  of  valvular    defect*,            ^^^H 

Chiilurn  intBntum.  845. 

^^H 

Cholerine.  7B8. 

Compulsions.  1080.  1111.                                                     ^^H 

Chorcu.    Imbit.    1020;    Hunlinslon's  (her*>1i- 

Conformation  of  the  body.  30,  31.                                ^^^^| 

tar)-).  11)20,  1 108;  mnniiical.  1019;  paralytic. 

Confusion  of  the  cmnd,  1091:  primary,  noon- 

1020;  senile,  I02((;  Syileiihaai'n,    549.   620, 

dary.  1093. 

050.  1108. 

Conjugnto  deviation.  211. 

ChorPIt-'  movement*,  .549. 

Consriouwnese,   disturbance*  of,  74;   clouding 

Choruitlal  eul>errlcs.  228. 

of.  1082.  1083;  double,  from  alcohol,  1098. 

ChiiVBlek'i  symjifoni.  IffiM. 

Coiiiiiipaiion.  causes  of,  1.38;  headache  of,  48; 

Chromiilrusid.  96. 

nervoujt,  863, 

Chronir  tiyilnicephalus.  1073. 

Constitutional  diseases,  1114. 

Chyloun  and  chytoid  exudates,  086. 

Con.itrictioD,  precordial.  65. 

Chyluria,  683. 

C«ntrarti«m.  paradoidcal,  571, 

Cinal  rices,  94. 

C«>n!racture«,  551. 

Ciiiie)i  leclulariu.'!,  1 142. 

Cnnvulsifin  of  epilppxy,  80;    of   hysteria,  81;             ^h 

Circulation,   connUtinus  which  interfere  with 

ul  infancy.  81;  of  strychnine  poisoning.  82;             ^^^^fl 

pulmonary  or  »yi<leniic,  8.^;  symptom  group 

of  tetanus,  82;  of  um-mia,  81;  pueri>cral,  81.            ^^^^H 

of  olintriictcd  iiortjil,  1C9. 

Convulsions,  varieties  of  general,  70,                          ^^^^| 

Circulatory  Kystem.  ^xaniination  tjf,  326;  ^IIb- 

Convulsive  tic,  184.                                                         ^^^H 

eoaes  of.  e3lj. 

Coprolalia,  184.                                                                         ^^^^| 

Cireunulanlialily.  1087. 

Coprophogy,  123.                                                                 ^^^H 

Cirrhiwisi  of  the  liver  and  aleoboliHm,  26. 

Cornea,  affections  of,  200;  ttlcers  of,  201,                   ^^^H 

Clftiiiliraliim.  intermittent,  36. 

Corrigan's  pulse,  946.                                                        ^^^H 

ClBUstr(»phobin ,  1  OH,i . 

Coryia,  anite,  804.                                                            ^^^^|| 

Claviceps  pur|iurea,   113^1. 

Cot  for  |>rotection  of  finger  in  exploring  the           ^^^H 

Ctavicle.  »»pllinit»  on  or  above.  281. 

rectum.  49.S.                                                                          ^^^^H 

Claw  band,  280.  ,=i44. 

Cuugli.  rimrarter  and  varieties  of,  273;  direct           ^^^^| 

Clny-ciiloured  Ktoolii.  143. 

au<l  in<lirect  causes  of,  279.                                         ^^^^| 

"Clear"  perciiiwion  note.  .305. 

Coup  de              1 133.                                                           ^^H 

Ctergyman's  (ore  Ihroal,  820. 

Crackeil-pol  sound,  diagnostic  significance  of,            ^^^^| 

Ctouua,  ankle,  573, 

^^■j 

Clubfoot.  209. 

41.  ,^50.                                                                        ^^H 

Cocaine  bug,  1009. 

Cranial  ucr^'es.  motor  functions  of.  533.                        ^^^^H^ 

Cocalnisin,   1090;  delirium  of,  1090,   1100. 

rmniolabcs.  176,                                                                 ^^^| 

Coccygodynia,  1029. 

Cranium,  nodes  on,  176.                                                   ^^^^H 

Cccliac  affection,  the,  846, 

"Cranks."  Iin.                                                                  ^^H 

'■  Coiled"  posture,  34. 

Cretiitant  rMe,  448.                                                        ^^^H 

Coin  percuuion,  437, 

€reT>ila*ion,  precordial,  381,                                         ^^^H 

ColdncM  of  handa  nnd  feel,  289,  290. 

Crcliniam.  905,  1094;  shape  of  head  and  face  in            ^^^H 

Coldnen,  or  oold  aensations,  63. 

sporadic.  117.                                                                        ^^^^| 

(JoUo,  ■ppendicular,  854;  flatulent,  864;  gall- 

Crises.  113;  vesical.  156;  gastric,  diatinguiahed            ^^^H 

(tOM,  871:   hepatic.   871;   inte«tinnl,   864; 

from  gastric  ulcer,  830.                                                 ^^^^| 

had-,  1127;  mtiooui.  865;  renal,  1007. 

Crisis,  in  locomotor  atuda,  1060,                                 ^^^H 
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Crookes'  tube,  701,  702. 

"Cross-legged"  (spastic)  gait,  37,  1062. 

Crossed  paralysis,  187. 

Croup,  membranous,  753;  spasmodic,  896. 

Crystals,  Charcot-Leyden,  cholesterin,  hsm- 

atoidin,  and  fatty  acid,  in  sputum,  641. 
CutBcbmann's  spirals,  640. 
Cyanosis,  causes  of,  85,  86;   chronic,  993. 
Cycloplegia,  214. 
Cylindroids,  688. 
Cyrtometry,  316. 
Cyst,  hydatid,  fluid  in,  697;  ovarian,  fluid  in, 

697;  of  pancreas,  fluid  in,  697. 
Cystieereus  cellulose,  symptoms,  1139. 
C^tinuria.  682. 
Cystitis,  urine  in,  691 . 
Cysts,  mesenteric,  862;  of  kidney,  1009;  of 

pancreas,  885;  puncture  of,  693. 

Dactylitis  syphilitica,  803. 

Dare's  hsemoglobinometer,  604. 

Dead  fingers.  1027. 

Deafness,  nervous,  194;  non-nervous,  195. 

Death,  facies  of  impending,  178. 

DebUea,  540. 

Debility,  symptoms  of,  168. 

Decreased  mobility,  552. 

Defecation,  135;  painful,  141. 

Degeneracy,  stigmata  of,  539. 

Degenerates,  540. 

Delayed  conduction,  567. 

Delirium,    72;    acute,    1092;    collapse,    1092; 

febrile,  1091;  infection,  1091;  initial,  1092; 

occupation,  1095;  senile,  1111. 
Delirium  sine  delirio  (of  D6llken).  1090. 
Delirium  tremens,  1095, 1124;  abortive  tjrpe of , 

1096;  albuminuria  in  cases  of,   1096;  and 

alcoholism,  25;  diagnosis  of,  1096;  febrile, 

(of  Hagnan),   1096;  leucocytosis  in,  1096; 

prodromal  period  of,  1095;  tremor  of,  1095. 
Delusions,  72,  1083,  1084. 
Dementia,  alcoholic,  diagnosis  of,  1096:  simple, 

1102. 
Dementia  pnrcox,    1101;   general    character- 
istic of,  1101;  general  symptomatology  of, 

1102. 
Demodex  folliculorum,  1141. 
Dengue.  7.32. 

Dentition,  early,  delayed,  or  diflicult,  240. 
Depression,  mental,  71.  1090. 
De  R  (reaction  of  degeneration),  .580. 
Dercum's  disease,  1123. 
Deterioration,  emotional,  1090. 
Devonshire  colic,  1129. 
Dextrocardia.  3.58. 
Diabetes,  boils  of,  04;  liability  of  Jewish  race 

to,    19;    mental    disorder   associated    with, 

1093. 
Diabetes  insipidus.  1115;  urinalysis  in,  691. 
Diabetes  mellitus,  1116;  blood  tests  for,  634; 

coma  of.  79;  dietetic  test  for,  681;  urinalysis 

in.  691. 
Diaceturia,  638,  682. 


Diagnosis,  definition  of,  1;  descriptive  terms 
applied  to,  2;  difficulties  in,  3;  methods  and 
order  of  obtaining  evidence  for  a,  5;  meth- 
ods of  reasoning  in,  4. 

Diaphragm,  Beck's,  702;  compreesioD,  Alber»- 
Schoenberg's,  703;  enlarged  capillaries  along 
line  of  attachment  of,  321 ;  plate,  701 ;  signs 
of  paralysis  of,  414,  415;  tubular,  701. 

Diaphragmatic  hernia,  932. 

Diarrhoea,  acute  dyspeptic,  845;  causes  of, 
139;  chronic,  844;  "hill,"  847,  lienteric,  145; 
"  morning."  863;  nervous,  863. 

Diastolic  shock  of  aneurism,  362. 

Diatheses.  31. 

Diaxo-reaction  in  urine,  value  of,  683. 

Dietl's  crisis,  853. 

Digestion,  physiology  of,  645. 

Digestive  system,  diseases  of,  816;  examina- 
tion of.  475. 

Digiti  mortui,  1027. 

Dilatation  of  heart,  955. 

Dimethyl-amido-asobenzol  test  for  free  HCl, 
648. 

Diootophyme  gigas,  1138. 

Diphtheria,  753. 

Diphtheroid  sore  throat.  820. 

Diplegia,  definition  of,  552;  facial,  190. 

Diplegias,  infantile  cerebral,  1074. 

Diplococcus  intracellularis  meningitidis,  735. 

Diplococcus  pneumonia,  examination  for,  in 
sputum,  644. 

Diplopia,  210. 

"  Dipping."  459. 

Dipsomania,  1124. 

Discharges  from  the  nose,  232. 

Discharges,  vaginal,  163. 

Disease  and  alcoholism,  25. 

Disease,  caisson,  cause  of,  1054;  Charcot's,  di- 
urnal exacerbation  of.  24;  Duchenne-Aran's, 
1045;  Friedreich's,  1114;  Gilles  de  la  Tou- 
rette's,  1022;  Hodgkins.  981 ;  Little's,  1062; 
obtaining  the  evidences  of,  5;  Korsakoff's, 
and  alcoholism.  25;  Marie's,  1029;  Morvan's, 
1037;  Parkinson's.  1022;  policeman's.  1030; 
Raynaud's,  1027;  seasonal  prevalence  of, 
24;  Thomsen's,  1114;  vagabond's,  1141; 
varieties  of  gait  in,  36;  Weil's,  814. 

Diseaaes.  attacks  of,  which  render  subt«quent 
attacks  probable,  22;  attacks  of,  which 
render  subsequent  attacks  unlikely,  22; 
chronic  (Lieflwich),25;  constitutional,  1114; 
due  to  animal  parasite!!,  1135;  hereditary. 
14;  incident  to  active  occupation,  20;  inci- 
dent to  infancy  and  childhood,  15;  incident 
to  middle  age.  17;  incident  to  old  age,  18. 

Diseases,  incident  to  puberty  an<l  adolescence, 
17;  incident  to  sedentary  occupations.  20; 
incident  to  special  occupations.  20;  in- 
fluence of  occupation  in  causing,  20;  most 
common  in  females,  19;  most  common  in 
males.  18;  of  arteries.  96S;  of  blood  and 
ductless  glands,  975;  of  circulatory  system, 
936;  of  digestive  system,  816;  of  esophagus. 
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823;  of  foot  and  mouth.  815;  of  heart.  841; 
of  heart  valves.  844;  of  kidney,  998;  poeture 
in  cerebral,  34. 

Diseases  of  liver,  gall  bladder,  and  bile  ducts, 
860;  of  mediastinum,  933;  of  muscles,  1112; 
of  nervous  system,  1011;  of  pericardium, 
93G;  of  peripheral  motor  neurones,  1034; 
of  peripheral  sensory  neurones,  1029;  of 
pharynx,  820;  of  salivary  glands,  819;  of 
spinal  cord  and  bulb  (medulla),  1043;  of 
spleen.  991 ;  of  thymus  gland,  997;  of  thyroid 
gland,  994;  of  tongue,  8i9:  of  tonsils,  821. 

Diseases  of  the  mind.  1079-1 1 12;  organic,  and 
injury  of  the  brain,  1108;  symptoms  fol- 
lowing, other  than  nervous.  1109;  visceral, 
with  mental  symptoms,  1109.  1110. 

Diseases,  ophthalmoscopic  signs  of  extraocular. 
225;  purpuric,  of  newborn,  484;  seasonal 
prevalence  of.  24;  special,  the  urine  in,  689; 
systemic,  of  spinal  cord.  1058;  which  may 
have  sequelae.  23:  which  should  be  diagnosed 
with  special  caution,  23;  with  diurnal  ex- 
acerbations. 24;  with  which  pain  u  asso- 
ciatei],  51. 

Disorientation,  1083. 

Distoma  (Bilharzia)  hiematobium,  630,  631. 

Distoma  pulmonale  in  sputum,  641 

Distominsin,  002,  1137. 

Diotractibihty.  1087. 

Dittrich's  plugs,  902. 

Double  sensibility,  567. 

Doubt,  108.5. 

Dream  states.  1086.  1 106. 

Dress,  diagnostic  hints  from,  27. 

Dribbling.  238. 

Dropsy,  95. 

Drug  eruptions,  93. 

Drunkard's  ataxia,  1125. 

Drunkenness,  delirium  of,  1095;  depressed  type 
of,  1094;  exalted  type  of.  1904;  pathological, 
1094.     >See  also  Alcoholism. 

■•Dry-mouth."  123.  753. 

••  Dry  retching."  828. 

Duchenne,  infantile  progressive  muscular  atro- 
phy of,  1042. 

Duchenne-Aran's  disease,  1045. 

Dudgeon's  sphygmograph.  405. 

Dulness.  areas  of  cardiac.  349;  of  spleen.  505; 
over  lung,  429;  mental.  71. 

Dumbness,  263. 

Duo<lenal  ulcer,  symptoms  of.  831. 

Duodenitis.  843. 

Dupuytren's  contraction,  293. 

Dura  mater,  cerebral,  inflammation  of,  1067. 

Durham's  lucmometer,  597. 

D}-8acU8Ls,  196. 

Dysentery.  763.  764,  766. 

Dysmenorrhcca  as  a  symptom,  163. 

Dyspepsia.  826;  atonic.  842;  nervotis,  836. 

Dysphagia,  its  causes.  254. 

Dysr)na?a,  fades  of,  177;  symptom  group  of, 
165;  varieties  and  causes  of,  421,  422; 
ursmic,  1001. 

n 


Dystrophies,  541;  progressive  muscular,  969. 
Dystrophy,     facio  -  scapulo  -  humeral    (Lan- 

duuxy  -  Dejerine),    1043;    scapulo-bumeral 

(juvenile  of  Krb),  1043. 
Dysuria,  155,  156. 

Ear,  abscess  of  meatus,  192;  causes  of  pain 
in.  141;  colour  of,  191;  discharges  from, 
102;  hematoma  of,  191;  hemorrhage  from, 
102;  shape  of  the,  102. 

Earache,  119. 

Ecchymoses.  91 ;  subconjunctival.  200. 

Echinococcus  (hy<latids).  in  sputum,  641;  of 
brain,  1141;  of  kidneys.  1140;  of  liver, 
1139;  of  lungs.  1140;  of  pleura.  1140;  symp- 
toms, 1139,  1140. 

Echokinesis.  184. 

EcholaUa.  184.  1090. 

Echopraxia,  1090. 

Eclampsia,  infantile,  puerperal,  81. 

Ectopic  gestation.  853. 

Effusion,  pericardial,  signs  of.  938,  039. 

E^Eophony,  446. 

Ehrlich's  diaxo-reacrion.  ((83;  triple  stain, 
610,  620. 

Elder's  twelve  questions  (to  determine  the 
presence  of  word  deafness).  269. 

Electro-tliagnosis,  indications  from,  570;  re- 
action of  degeneration,  580;  technic  of, 
574. 

Elephantiasis,  1137. 

Emboli,  pulmonary,  non-septic,  and  septic, 
909. 

Embolism,  cerebral,  1071;  in  endocarditis, 
evi<lences  of.  943;  of  superior  mesenteric 
artery.  802;  of  the  central  artery,  227;  pul- 
monary. 909;  septic,  signs  of.  761. 

Embryocardia,  364. 

Emotional  state,  significance  of  the,  71. 

Emotions,  disorders  of  the,  1090. 

Emphysema  and  alcoholism,  25. 

Emphysema,  atrophic.  918;  compensatory, 
918;  hypertrophic.  916;  interstitial.  916; 
of  skin,  100;  pulmonary,  915. 

Emphysematous  chest,  917. 

Emprosthotonus,  34. 

Empyema,  necessitatis,  928;  of  gall  bladder, 
870;  of  pleura.  928;  pulsating.  928. 

Encephalitis,  acute  exudative^  of  gray  mat- 
ter, 1071;  acute  exudative,  with  hem- 
orrhage, 1071;  acute  suppurative,  072. 

Encephalocele,  176. 

Encephalopathia  satumina.  1130. 

Endocarditis,  chronic,  044;  malignant  (ul- 
cerative), 942;  simple  (benign),  941. 

Enophthalmos.  207. 

Ensiform  appendix,  as  a  landmark,  322. 

Enteralgia,  864. 

Enteritis,  acute  catarrhal.  843;  chronic  ca- 
tarrhal, 844;  croupous.  847;  diphtheritic, 
847;  membranous,  865;  phlegmonous,  847; 
varieties  of.  in  infancy  and  childhood,  845; 
with  "peritoneal"  symptoms,  844. 
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Entero-coUtis,  acute,  846. 

Knteroptosis,  842. 

Enterospasm,  863. 

Eosinophiles,  620. 

Kuainophilia,  624. 

Ephemeral  fever,  813. 

Epigastric  pulsation,  328. 

Epilepsy.  101 1;  alcoholic,  1007;  coma  from, 
78;  convulaion  of,  80;  difficulty  of  differ- 
entiating from  hysteria.  1106;  Jacksonian, 
648;  mental  disturbances  of,  1107;  inter- 
paroxysmal  and  paroxysmal,  1107;  psychi- 
cal. 1011. 

Epiphora,  200. 

Epistaxis,  232. 

Episternal  notch,  pulsation  in,  284. 

Epithelioma  of  eyelid,  200,  236. 

Erb,  juvenile  dystrophy  of,  1042. 

&b'8  palsy,  1037. 

Ergotism,  1133. 

Erroneous  projection,  211. 

Eructations,  130,  131;  nervous,  841. 

Eruptions,  91 ;  from  drugs,  03. 

Erysipelas,  of  face  and  head,  191.  756. 

Erythema,  93. 

Erythema  nodosum,  205. 

Erythromelalgia,  292.  1072. 

Esopbagitis,  acute,  823. 

Esophagus,  acute  inflammation  of,  823;  anat- 
omy of,  476;  cancer  of,  824;  dilatation 
of.  825;  diseases  of,  823;  diverticula  of, 
825;  instrumental  examination  of,  477; 
palpation  and  auscultation  of,  476;  rup- 
ture of,  826;  spasm  of,  823;  stricture  of, 
824;  ulceration  of,  823. 

Esophoria,  218. 

Ether  pneumonia,  782. 

Euchlorhydria,  657. 

Evidences  of  disease,  the  manner  of  ascer- 
taining. 5. 

Ewald's  test  breakfast,  646. 

Exaltation,  1090. 

Examinations,  synopsis  or  schedule  of,  xxv. 

Exanthemata,  the,  93. 

Excitement,  mental ,  71 ,  343. 

Excitement,  katatonic,  1103;  diagnosis,  1103; 
paranoid  forms  of.  1103;  mixed  forms, 
1103. 

Exhaustion  psychoses,  1092. 

Exhibitionism.  1112. 

Exophoria,  218. 

Exophthalmic  goitre,  994;  facies  of.  177. 

Exophthalmos,  207. 

Expansion,  deficient  respiratory,  416;  in- 
crease<l  respiratory.  417. 

Expiration,  prolonged.  444. 

Extremities,  causes  of  pain  in.  49;  signs  and 
symptoms  found  in  the,  288;  tenderness 
in.  62. 

Exudative  encephalitis,  1071. 

Eye.  conjugate  deviatiim  of,  211;  dryness 
and  moisture  of,  200;  pain  in  and  around, 
206;  signs  and  symptoms  referable  to,  196. 


Eyeball,    mechanism    of    normal    conjugate, 

lateral  movements  of,  207;  position  of,  208; 

protruiiion  of,  207;  recession  of,  207. 
Eyelid,  epithelioma  of,  108;    initial  lesion  of 

syphilis  on.  189;  swelling  and  puffinesa  of, 

196;  verruca  upon,  197. 
Eye  muscles,  to  test,  214. 
Eye  strain,  vertigo  in,  67. 
Eyes,    duskiness    under,    190;    irregular    or 

spasmodic  movements  of,  214. 

Face,  colour  of,  179;  ecchymoses  of.  180; 
flushing  of  the,  180;  in  acromegaly,  156; 
in  facial  hemiatrophy,  172;  in  hydroceph- 
alus, shape  of ,  170,  172;  in  leprosy,  shape  of, 
174;  in  myxcedema,  172;  in  osteitis  de- 
formans, 172;  in  rachitis,  171;  in  sporadic 
cretinism,  171;  miscellaneous  affections  of 
the  head  and,  191 ;  myopathic,  1042;  oedema 
or  swellings  of,  182;  skin  of,  180. 

Facial  diplegia,  196. 

Facial  expression,  significance  of,  70. 

Facial  hemiatrophy,  progressive,  1028;  shape 
of  face  in,  172. 

Facial  paralysis,  varieties  and  causes  of,  185. 

Facial  spasm,  1020;  varieties  and  causes  of, 
183. 

Facies.  of  special  diseases,  176;  of  acute  peri- 
tonitis, 177;  of  dyspnoea,  177;  of  exophthal- 
mic goitre,  179;  of  hereditary  syphilis.  170; 
of  hysteria,  178;  of  impending  death,  178; 
of  phthisis,  178;  of  pneumonia,  178;  of 
renal  disease,  178. 

Fipcal  obstruction,  793,  859. 

Fa-ces,  incontinence  of,  140;  microscopical 
examination  of.  660;  Plasmodium  malaris 
and  amceba  coli  in,  663;  other  micro-organ- 
isms in,  663,  664. 

Faintness,  64. 

Fallopian  tubes,  tuberculosis  of,  798. 

False  angina,  862. 

Family  history,  13. 

Farcy,  808. 

Fat,  in  stools,  148;  febricula,  813. 

Fatty  diarrhoea,  148. 

Fatty  diathesis  (Bazin),  32. 

Fatty  heart,  957. 

Fear,  1085. 

Feeblemindedness.  1112. 

Females,  diseases  most  common  in.  19. 

Femur,  periostitis  of,  298. 

Festination,  37,  38. 

Fetichism.  1111. 

Fetid  stomatitis.  816. 

Fever,  "break-bone,"  732;  causes  of,  114; 
cerobro-spiiial,  672;  crisis  of,  115,  116;  diag- 
no.stic  cla.-»<i6cation  of,  115;  ephemeral,  813; 
facies  of  typhoid,  178;  general  symptoms, 
of,  110;  glandular,  814;  hectic,  symptom 
group  of.  169;  malarial.  769;  malarial  in- 
termittent, types  of,  770;  Malta,  814. 

Fever,  manner  of  invasion,  course  and  ter- 
mination of,  113;  mountain,  813;  one-night. 
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of  infants.  813;  iiernicious  mnliiruil,  771; 
relacKiinK.  "31;  rrmitrcnt  luaJaml,  770; 
rheumatic,  acule  ami  nuboeule.  774;  Mmi>lo 
continued,  813;  supiiuruljve,  t*ynix>tuni 
group  ur,  160. 

Faver,  i>arat}-ptioJ<l>  dioSDoeis  of,  729;  in 
luialesecnta  uikI  younK  a<lulta,  729;  tem- 
perature in,  lOD;  tick,  030. 

Fever,  apotted.  030,  733.  734;  habitat,  734. 

Fever,  ayniprom  gruup  of,  169;  terminology 
of.  Ill;  Ihermic.  1125;  type*  of  (con(iuue<i, 
remittent,  intermittent ,  recurring,  irregg- 
lar),  111,  112;  typhuid.  7l.'i;  typhoid,  faciea 
of.  178;  typhus,  729;  yellow.  7U2. 

Fpvern,  initivo-aulumnaJ,  770. 

Fibriuuriii,  078. 

Filaria  homioiii  sanguiuiii.  629. 

Filariuis,  1137. 

Finger,  flexed,  2^;  initijil  lesion  of  ■i>i>hili.i 
on.  289. 

Finger  nails,  canditinn  of,  288. 

Fingprs.  hlue  or  m-nxy,  291;  clubbing  of.  291; 
rjia  tort  ion  of,  292. 

Fish,  piiiiiiiiung  hy,  1124. 

■"  Fit.  «f  passion,"  889. 

FUi-f.x.t.  290. 

Flntuleiico,  492. 

Flea,   1142. 

Flexibilittts  c<>rea,  1090. 

"Flicking"  percussiim  of  abdomeo.  4flO. 

"Flint"  murmur.  372.  940. 

Fluid  vein,  30«. 

Fluiils.  (wpirote*!,  character  of  cetvbro-spiiial 
and  pnncmtlic.  69f).  C97;  of  ilropMcal  and  in- 
Qaminatory,  094;  of  i«erouA,  hvtiiorrhagic, 
punileiil.  putrid,  and  chylnu.^.  090;  fruin 
h.vdnlid  O'tt.  dis(en<JeH  gall  bladder,  hy- 
dronephriMiji",  and  riviirian  cyst.  697. 

Flukes.  113.=). 

FluoruMopy,  703;    in  pneumonia,  710. 

Fltishing  of  the  face.  180. 

Fiilliciilar  stomatitis,  810. 

Follicular  ton«iliti«.  W2l. 

Fontanels,  Higiiifiea.nec  of  prottilueTbt  ur  bulg- 
itig,  174;  sunken,  large,  or  delayed  eineure 
of,  176. 

Food-piiinrining.   1131. 

Fni'jt  and  Inf,  misrellfioenus  tigns  and  symp- 
toms c(iniiei*t<H|  wilb,  290. 

Foot,  chatigps  in  shape  or  lioformitiea  of,  294; 
gaagreoc  of.  298. 

Foot-Kirop.  545.  1039. 

Forced  positiun*  ur  movements,  ASO. 

Formication  and  itching,  causes  of.  04. 

Fracture  of  skull,  symptoms,  1120. 

Fractures,  spontaneous,  1060. 

Fremistement  ealairt.  348. 

Fremitus,  bronchial  (rhonchal),  422;  frieticin. 
424;  hydaliij.  470;  vocal,  422;  vocal,  in- 
crease or  absence  of,  422. 

Friction  fremitus,  .14S.  349, 

Friction,  pericardial.  380;  pleural,  381;  pleoro- 
l>erieardial,  381. 


Friction  sound,  subphrenic,  381. 

Friction  sounds,  character  ami  seal  of,  450; 
over  abdomen,  475;  mediastiiwl.  940;  iieri- 
cardial,  380;  pleuro-pericardial  and  pleural, 
381. 

Friction,  siibpleural.  450. 

Friedreich'.'t  ataxia.  lOfll;  disease,  U14;  phe- 
nomenon. 435:  sign,  940. 

Fulness,  nenaalion  of.  causes,  64. 

Funnel  chest,  319, 

Furuncl«s,  94. 

Gabbctt's  method  of  staining  for  tubercle 
liarillus,  643. 

Gait,  cro»-legge<l.  1016,  1063;  in  arterio- 
scleriwis.  907;  in  hemijilegia,  .38;  in  hysteri- 
cal paraplegia.  1015;  in  pregnancy,  30;  in 
saltatory  »pa»m.  38;  in  disease.  30.  .37. 

tialaciotoxismus,  1132. 

Galuet-uria,  683. 

(iailoping  rhythm,  304. 

Gail  bladder,  acute  infective  inflammation 
of.  870;  carcinoma  of,  871;  discrimination 
uf  dislendeil,  from  movable  kidney,  512; 
diseiMes  of,  800;  dropsy  of,  803;  dropsy  of, 
Ruid  in,  694;  empyeina  of,  870,  examina- 
llnn  <i{.  49,^1 ;  pain  in  i  lu«ascs  of ,  M;  palpa- 
Uijii  uf,  408;  |)ercu8!iiun  of,  407;  poaitioo 
of,  4013. 

Oallstonr.  ball-valve,  action  of,  808;  im- 
pacted, in  cystic  dact,  873:  impacteil,  in 
common  duct,  873;  inte.<^tinBl  obHiruction 
fnjm,  859;  occasional  sequeUr  arid  compli- 
cations of,  874;  search  for.  in  sKkiIs,  148; 
symptoms  ami  liiognosis,  871. 

Gangrene  of  lung,  019. 

Gangrenous  )^tuinaliti».  817. 

Gas  poisniuug,  coma  from,  70. 

Gastrolgia.  distinguished  from  gastric  ulcer, 
830;  symptoms  and  diagnosis  of,  840. 

Gastreclusia,  examination  for.  488;  symptonu 
ami  diajcnuHis,  834.  836. 

Gottric  cri-it),   1000. 

Gastric  jiiicr.  aciility  of.  (k')6;  ni^riiial  fiiulinga. 
009;  quoutity  of,  650;  testing  digestive 
power  of,  650. 

Gastric  nourow.-".  836. 

Gastritis,  acute  catarrhal.  826;  atrofihio  or 
sclerotic,  820;  chronic  catarrhal,  827; 
chronic.  distingiiiahe«l  from  gastric  ulcer, 
831;  diphtheritic.  827;  mucous,  828; 
phlegmonous  or  suppurative,  827;  ample, 
828;  lojdc,  827. 

Uaslrodiaphany.  485. 

QostroHiuodenitis,  843. 

Oostmptosig,  842;  results  of  examination  for, 
488. 

Gastroseopy,  485. 

Gastrosuccorrh'ra,  650,  838 

Gastroxynsis.  772. 

General  actung,  44. 

General  apjiearance,  diagnoetie  indieationa 
from,  27. 
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GeniUlia,  pain  in  disease  of,  56, 60. 

Genitalia,  symptoms  referable  to,  in  males, 
160;  in  females,  162. 

Geographical  tongue.  819. 

Gerhardt's  phenomenon,  436. 

Gestation,  ectopic,  symptoms  of,  853. 

Gigantoblast,  616. 

Gilles  de  la  Tourette's  disease,  1022. 

Girdle  sensation,  causes  of,  64. 

Gland,  mammary,  position  of,  325;  mammary, 
tuberculosis  of,  800;  parotid,  gaseous  tu- 
mours of,  819;  prostate,  tuberculosis  of, 
797;  thymus,  diseases  of,  997;  thyroid,  dis- 
eases of.  994;  thyroid,  enlargement  or 
atrophy  of,  281. 

Glanders,  symptoms  and  diagnosis,  808; 
prognosis,  809. 

Glands,  cervical  lymphatic,  enlargement  of, 
282,  283;  ductless,  diseases  of,  975;  in- 
guinal, enlargement  of,  296;  tuberculosis  of 
cervical,  tracheo-bronchial.  and  mesenteric, 
798,  799;  mediastinal,  inflamed,  937;  sali- 
vary, diseases  of,  819. 

Glaucoma,  201. 

"Gldnard's  disease."  842. 

Glossitis,  varieties  and  symptoms,  818. 

Glosso-labio-laryngeal  paralysis,   1047. 

Glossy  skin,  201. 

Glycosuria,  681. 

Goitre,  exophthalmic,  994,  1108;  facies  of 
exophthalmic,  177;  simple,  994. 

Gonorrhoea,  102. 

"Goose"  gait,  37. 

Gout,  1117;  acute,  1117;  alcoholism  as  a  cause 
of,  25;  chronic,  1118;  irregular,  1118;  excre- 
tion of  uric  acid  in,  674;  rheumatic  (arthritis 
deformans),  1119;  suppressed  (retrocedent), 
1118. 

Gouty  diathesis,  1118. 

Cowers'  htpmometer.  603;  table  of  laryngeal 
paralyses.  260 

Grain-poisoning,  1133 

Gram's  solution,  655. 

Grand  mal,  1011. 

Granulations  of  leucocytes,  617. 

"Gravel"  from  kidnoy,  1007. 

Graves's  disom-e.  994. 

Gray  skin,  99. 

"  Green  sickness,"  998. 

Green  stools,  144. 

Groin,  enlarged  glands  in,  296. 

Gums,  colour,  sponginess,  ulceration  of,  239. 

Gunilelach's  tube,  701. 

Gunibcrg's  test  for  free  HCI,  648. 

Gurgling  in  right  iliur  fossa,  490. 

Habil  chorea,  1020. 

Habit  spaj<ni.  184.  1020. 

Habits,  influence  of.  upon  disease,  22. 

Hspmanalysi.t  chart  and  card,  592. 

Hcematemesis.  causes  of,  132. 

Ha?matidrosis.  91. 

Hajmatochyluria,  1137 


Hasmatocrit,  the,  600. 

Utematoglobinuria,  680. 

Hematoma  auris,  191. 

Heematomyelia,  1054. 

Hiematoporphyrinuria,  680. 

Hsmatorrhachis,  1053. 

Hsmatospast,  Moore's,  593. 

Hsmsturia,  679. 

Htemin,  test  for,  133. 

"  Hsmoconien,"  625. 

Hoimocytometer,  Thoma-Zeiss,  594. 

Haemoglobin,  variations  in  amount  of,  608. 

Hsmoglobinometer,  Dare's,  605. 

Ha^moglobinometer,  Sahli's,  604. 

Hicmoglobinuria  neonatorum,  984. 

Hcemometer  (or  luemoglobinometer),  v. 
Fleischl's,  601 ;  Cowers',  603. 

HiEmopericardium,  940. 

Haemophilia,  966. 

Hasmoptysis,  causes  of,  279;  diagnosis  of, 
278;  parasitic.  1135. 

Hiemothorax,  929. 

Hair,  colour  and  loss  of  the,  181;  tumour- 
like mass  of  swallowed,  834. 

Hallucination.  1081.  1082. 

Hallucinations.  72;  alcoholic,  1097;  auditory, 
1095;  of  delirium  tremens,  1095. 

Hallucinosis,  alcoholic,  1097;  delusions  of, 
1098;  diagnosis  from  delirium  tremens, 
1098. 

Hand,  accoucheur's,  550;  atrophy  of,  289; 
claw  (main-en-ariffe\ ,  289;  of  arthritis  de- 
formans, 293;  of  pulmonary  osteo-arthrop- 
athy,  291 ;  spade.  289. 

Hands,  coldness  of,  289;  excessive  sweating 
of.  291. 

Handwriting,  defects  in,  295. 

Harrison's  sulcus,  318. 

Hay  asthma.  896. 

Hay  fever,  805. 

Hayem's  fluid.  625. 

Head,  abnormal  fixity  or  retraction  of,  183; 
abnormal  movements  of,  182;  in  acromeg- 
aly, shape  of,  172;  in  hydrocephalus,  shape 
of,  170;  in  idiocy,  shape  of,  170:  in  leon- 
tiasis  ossea,  shape  of,  174;  miscellaneous 
affections  of  the  face  and.  191. 

Hea<l,  nodding  spasm  of,  182;  in  rachitis, 
shape  of,  171;  in  osteitis  deformans,  car- 
riage of,  172;  in  sporadic  cretinism,  shape 
of.  171;  pain  in,  causes  of,  44;  sweating  of, 
excessive.  191 ;  tenderness  in.  61. 

Hea<lache,  causes.  44;  character  of.  44;  defi- 
nition of,  44;  from  constipation,  48;  loca- 
tion of.  40;  varieties  <if.  47. 

Hearing,  disorders  of.  192. 

Heart,  aneurism  of.  0.59;  auscultation  of,  358; 
auscultatory  percussion  of,  353;  dilatation 
of.  955;  direct  effects  of  valvular  lesions 
upon,  331;  diseases  of.  941;  displaced, 
causes  of,  343;  dulness.  areas  of,  349;  fatty, 
957;  fibroid,  958;  hypertrophy  of,  963; 
physiology  of  the,  326-331. 
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Heart,  increase  of  Uulnesa  of,  351,  354;  in- 
nervatiuD  of,  329;  irritable,  456;  lessened 
I)ercu8sion  Uulneaa  of,  351;  limitations  of 
percussion  of,  354;  mobility  of,  339;  neu- 
roses of,  959;  pain  in  disease  of,  52;  per- 
cussion of,  Sonsom's  method,  353;  phys- 
ical examination  of,  340. 

Heart,  pulsations  in  the  neighborhood  of, 
344;  percussion  of,  technic  and  choice  of 
methods,  350, 351;  Rdntgen  rays  in  exami- 
nation of,  713;  rupture  of,  893;  shape  and 
relations  of,  337,  338;  sounds  of  normal, 
327;  syphilis  of,  805;  topographical  anatomy 
of.  337;  valves,  areas  of  audibility  of,  369; 
valves,  iKwition  of,  3.")8. 

Heartburn,  131. 

Heart  sounds,  exocardial,  .179-382;  rpluplica- 
tion  of.  363;  variations  in  intensity  and 
character  of,  360,  365. 

Heat  exhaustion,  1133. 

Heat,  subjective  sensations  of,  04. 

Hebephrenia,  1102. 

Hebenlen's  no<)es,  293,  1119. 

Hebetude,  71. 

HelMudophrenia,  1102. 

Hcicht,  28. 

Height-weixht  ratio,  28. 

HemioReusia.  250. 

HeniianiFiithesia,  .ViG,  563. 

Hemianopia,  220. 

"  Uemianopic  pupillary  inaction,"  222. 

Hemianopsia,  220. 

ilemicrania,  1012. 

Ilemiopia,  220;  altitudinal,  223;  unilateral, 
222. 

Hemiplegia,  cerebral,  1068;  crossed,  definition 
of.  .5.'i6;  definition  of,  556;  Kait  in.  37.  38;  in- 
fantile, 1074;  sinnificance  of,  .WO. 

Hemorrhage  artery  of  cerebral,  5;i9;  broncho 
pulmonary.  279;  from  ear,  192;  from  in- 
testines. 144;  from  wre,  232;  from  stom- 
ach, 132;  in  acute  arteriosclerosis,  967; 
intracranial.  1068;  retinal,  225;  spinal. 
10.53;  subconjunctival,  200;  symptom 
group  and  causes  o'  internal,  166. 

Heinorrhogp^.  cutaneous,  91. 

Hemorrhagic  encephalitis,  1071;  pericarditLi, 
939;  pleurisy.  929;  pun>ura,  985. 

Hen<K-h"»  purpura.  985. 

Hetiatoptosis.  K42. 

Herolitary  ataxic  parapleioa,  1064;  diseases, 
14;  spinal  ataxia,  1061. 

Hernia,  diaphragmatic,  932. 

Her|>es  facialis,  92;  of  pharynx,  252. 

Herpes  laliialis,  92. 

Herpes  zoster,  191,  1031. 

Heterophoria,  217." 

Hiccough,  causes  of,  131. 

Hippiis.  204. 

Histor>-,  clinical,  manner  of  reconling,  6;  of 
present  illness,  25;  the  family,  13. 

Hoarseness,  200. 

Hodglun's  disease,  981. 


"  Holding  the  breath,"  899. 

Hordeolum,  196. 

Humerus,   enlargement,   swelling,   and  pain 

of,  295. 
Hutchinson's  disease,  238;   ("screw-driver") 

teeth,  241. 
Huxley,  definition  of  scientific  reasoning,  4. 
Hydatid  thrill,  or  fremitus,  470. 
Hydatid  (echinococcus)  disease,  1139. 
Hydatids  (echinococcus).  of  brain.  1141;  of 

kidneys,    1140;    of   liver,    1139;    of   lungs, 

1140:  of  pleura,  1140. 
Hydrencephaloeele,  176. 
Hydrencephaloid  state,  846. 
Hydrocephalus,  chronic,  1073;  shape  of  head 

and  face  in,  170;  spurious,  846. 
Hy<lronephroBis,  1006;  fluiil  in,  097;  urine  in, 

691. 
Hydropericardium,  940. 
Hydrophobia,  811, 
Hyilrothorax,  930. 
H>'peracusis,  196. 
Hypera-mia,  of  kidney,  999. 
Hypertpstheaia,  565;  gastric,  840;  ocular  or 

retinal.  207. 
Hyperalgesia,  566. 
Hyperamnesia,  1000. 

Hyperchlorhydria,  657;  symptoms  and  diag- 
nosis of,  837,  838. 
Hypendrusis,  90. 
Hyperleucocytosis,  623. 
Hyperosmia,  234. 
Hyiierphoria,  217. 

Hyperpyrexia,  119;  symptom  group  of,  166. 
Hyiiersecretion  of  gastric  juice,  656;  varieties 

and  symptoms.  838. 
Hyperthyrea,  995. 
Hypertniphy.  of  auricles,  953;  of  heart,  952> 

of  left  ventricle.  952;  of  muscles,  541;  of 

right  ventricle,  953. 
Hypochlorhydria,  6.57,  839. 
Hypochonclriasis,  apiwndicular,  85.5. 
Hypochondrium,  bulging  of  right,  319. 
Hypoleucocytosis.  623. 
Hysteria.  1013;  coma  of.  78;  convulsion  of, 

81;  facies  of.  177;  headache  of.  47;  major. 

1014;  major,  crises  of,  1016;  minor,  1014; 

traumatic,  1018. 
Hysteria,  episo<lic  phenomena  of.   1106;  in- 

ten>aroxysmal    perio<l    of.    1105;    mental 

symptoms  of,  1105;  mental  stigmata  of,  1 106. 
Hystero-epilepsy.  1016. 
Hysterogenic  zones,  565,  1014. 

Ichthyotoxismus,  1133. 

Icterus,    86;    neonatorum,    860;    satuminus, 

1128;  simplex  and  gravis,  88. 
Ideas,  association,  1087;  fixed,  1086;  flight  of, 

1086;  hypochondriacal,  of  paranoia,  11(X). 
Idiocy  and  imbecility,  1112. 
Idiocy,  shape  of  head  in,  172. 
Ileo-coUtis,  843. 
Qluaions,  72. 
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Immobility  of  body,  35. 

Impending  death,  fades  of,  178. 

Impotence,  162. 

ImpulxioDs,  morbid,  1111. 

Incompetency,  aortic,  045;  mitral,  047;  pul- 
monary, 052;  of  pylorus,  842;  tricuspid, 
051,  052. 

Incontinence  of  urine,  157;  of  feces,  140,  141. 

Indican  and  indicanuria,  672. 

Ineffectual  systole,  048. 

Infancy  and  childhood,  diseases  incident  to, 
15,  16. 

Infantile  cerebral  palsies,  1074. 

Infantile  hemiplegia,  1074. 

Infantilism,  1111. 

Infarction,  intestinal,  863;  pulmonary,  008. 

Infection-exhaustion  psychosis,  1001. 

Inflation  of  the  stomach,  484. 

Influenza,  epidemic,  738;  bacillus,  examina- 
tion for,  in  sputum,  644. 

Insanities,  periodical,  1101. 

Insanity,  1101;  alternating,  1101;  circular, 
1101;  manic-depressive,  1101;  mixed  states 
of,  1101;  of  double  form,  1101;  pre-senile, 
1110:Bemle,  1110. 

Insects,  parasitic,  1140. 

Insolation,  1133. 

Insomnia,  73. 

Inspection  and  palpation  of  veins,  384. 

Inspection,  of  abdomen,  technic  of,  455;  of 
intestines,  489;  of  kidney,  500;  of  liver, 
485;  of  stomach,  479:  of  thorax,  314. 

Intellection,  disorders  of,  71,  72. 

Intercostal  spaces,  bulging  and  retraction  of, 
417. 

Intermenstrual  pain,  164. 

Intermittent  malarial  fever,  760;  differential 
diagnosis,  763. 

Internal  hemorrhage,  symptom  group  and 
causes  of,  166. 

Interspaces,  identification  of,  322,  858. 

Intestine,  acute  obstruction  of,  its  causes,  792; 
carcinoma  of,  860;  causes  of  obstruction  in 
large,  857;  causes  of  obstruction  in  small, 
857;  chronic  obstruction  of.  its  causes,  792; 
diminished  sensibility  of,  864;  neuroses  of, 
863;  strangulation  of,  858;  ulceration  of, 
847;  ulcers  of,  847. 

Intestines,  auscultation  of,  492;  determining 
cause  of  obstruction  of,  857;  determining 
site  of  obstruction  of,  857;  diseases  of,  842; 
effect  of  valvular  lesions  on,  .335;  examina- 
tion of,  480;  inspection  of,  489;  obstruction 
of,  causes,  855,  856;  obstruction  of,  from 
gallstones.  8.50. 

Intestines,  obstruction  of.  from  stricture  or 
tumour,  859;  obstruction  of,  rare  causes, 
850;  pain  in  disease  of,  53;  palpation  of, 
400;  percussion  of,  490;  practical  obstruc- 
tion of,  from  paresis  of  muscular  coat.  859; 
topography  of,  488;  tuberculosis  of,  800. 

Intoxicants,  mi.<!cellaneous,  1100. 

Intoxications,  1 1 24. 


Intussusception,  858. 

Iridoplegia,   accommodative,   with  preserved 

light  reflex,  204;  reflex  and  accommodative, 

202. 
Iris,  inflammation  of,  202;  physiolosy  of,  202. 
Iritis.  202. 

Italian  leprosy.  1133. 
Itch  insect,  1141. 
Itching  and  formication,  causes  of,  64. 

Janeway,  succussion  sound  in  subphrenic  ab- 
scess, 890. 

Jaundice,  86;  obstructive,  87;  symptom  group 
of,  166;  toxsmie,  87;  with  reference  to  its 
origin,  86;  with  reference  to  its  severity,  88. 

Jaw,  paralysu  of,  242. 

Jenner's  stain,  612. 

Joint,  shoulder,  stiffness  and  pain  in,  295. 

Joints,  Charcot's,  in  tabes,  103;  examination  of , 
and  the  significance  of  joint  symptoms,  101— 
104;  pain  in  diseases  of,  60. 

Jugtilar  veins,  collapse  of,  285;  distention, 
respiratory  movement  or  pulsation  of,  286; 
diastolic  collapse  of,  288, 

Jugulars,  pulsating,  286. 

June  cold,  895. 

Kakosmia,  235, 

Katatonia,  1102. 

Keel  breast,  318. 

KelUng's  test  for  lactic  acid,  649. 

Keratitis,  interstitial,  201. 

Kemig's  sign,  300. 

Kidney,  amyloid.  1004;  urine  in,  690. 

Kidney,  cancerous,  tuberculous,  cystic,  urine 
in,  601. 

Kidney,  congestion  (hsrperamia)  of,  090; 
cysts  of.  1000;  discrimination  of  movable 
right,  from  distended  gall  bladder.  511; 
diseases  of,  008;  effect  of  valvular  lesions 
on,  336;  embolism  of,  urine  in,  601;  en- 
larged, causes  of.  512;  enlarged,  to  dis- 
tinguish from  spleen.  512. 

Kidney,  hypenrmia,  acute  and  passive,  urine 
in,  600;  large  white,  1003;  movable.  998; 
movable,  urine  in,  689;  movable  and  float- 
ing, to  examine,  510;  pain  in  disease  of,  54; 
palpable,  to  examine.  509;  perinephritic 
abscess.  1010;  tuberculosis  of,  797;  small 
white.  1003. 

Kidneys,  hydatids  (echinococctis)  of,  1140; 
inspection  of.  509;  palpation  of,  509;  phys- 
ical examination  of,  508;  syphilis  of,  805; 
topography  of,  507. 

KopUk's  spots,  2.38. 

Korsakoff's  disease  and  alcoholism,  25. 

Korsakoff's  psychosis,  1105,  1107. 

Kreotoxismus,  1132. 

Kryoscope.  Fontaine's,  600. 

Kryoscopy,  698. 

Kyphosis.  301.  302. 

Lachr>-malion,  causes  of,  200. 
Lactoeuria,  681. 
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LaoUDar  tonailitu.  821. 

Ladder  pattern  in  abUvmea,  457, 

LagopUthalmm.  190. 

LnndoLijiy-Dejprine  ly)ieu(dyalra|ib>',  ItHU. 

Loiidry'»  riaflyM*.  1030. 

Larvs  of  tapewuniiA,  1 138. 

LarynB>al  criau.  l(KK). 

LAryncesI  puralyiis,  caiues  of,  250. 

Lar>-niieal  vrrlUco  (Rynoope,  epUeiwy).  68. 

LaryiiRiHiiiuH  KtridiiLus.  899. 

Laryniritis.  acuCe  catarrhal,  890;  ariile.  with 

apsjtm   of   idotti;  (spnfltnudic  croup),  80G; 

chronic,  897;  syphilitio,  898;    tuberculnuit, 

898. 
Larynx.   autoMopy    (Kimlrin)    of,   256;    dis- 

taae*  of,  806;  exaininution  of,  £J5;  itispir- 

ntory  dwcrni  <if,  282;  OMlema  of,  897;  ptt- 

ralynes  uf.  viuieties  nnd  cnUACs.   257,  269; 

tumour.-"  (if,  898. 
Latvrul  spinal  M-lernHU,  1002. 
Ijathyrism,  1 133. 
Lead  culio.  1127.  1129. 
Lea<l  Mulxy.  1 1 29. 
Leod-poiwjtiinK,     1127;     acute,     in     rhiltiren, 

1128;  chronic.  1128. 
Leg  and  foot.  ni].«c«ll»neoitH  Aign.'*  anil  Hyinp- 

tonw  connectol  with,  29C. 
Log,    ptririhernl    patsieii    uf.    1039;    variCMie 

veins  of.  2"JH. 
I^shinnn-Daniivan  blood  paraidte,  632. 
l-,eiAhtiiania  diiiio%'ani.  632. 
Leonliasij  ixvca.  shape  of  lieod  and  face  in,  174. 
Leprosy,  809;  Italian.  1133;  iihape  of  face  in, 

174. 
Leptomcnincitu,  ooutfl  spinal,  1065;  cerebral, 

lOOT;  cliniiiic  «pinal,  1056. 
Leptol.hrix  Vnircali.^.  655. 
LeKiuiin.  fli.  I.'W,  lfl,S;  uf  ihi'  hrart  and  lune». 

108;    of    the    skin.    01;    valvular,    indirect 

efTi'cIs    of.    335;     which     annul    conncious 

cerebral  activity.  158. 
Letliaricv,  74. 
Leucirriiia,  pMudo-.  980. 
Leuci-niia,    uplcnn-rawliillary    fmyeloeenoun), 

978;  lymphatic  nymphiPUiia),  980. 
Leucm'ytes.  boiiopliilic.  (520;  rloMiifiraliiin  of, 

618;    miiint  of,  in   acute   apiiendiciliH.  8,i2; 

tljffprential  count  of,  621;  in  di."easie,  621; 

in  health.  021;  pigTiient-hearinn,  590,  591; 

traJiHiiion  forms.  610;  varieties  of.  niH.  Slfl. 
lisueocytoais,  622.  623;  »bi«ence  of.  in  typhoid 

fever,  718;  in  delirium  tremens.  109*5. 
Leucopeiiia,  024. 
I^uoiplakiu  liuccaUo,  819, 
Lire.  1141. 
Ijentery,  145. 
Lilientlud's  method  tm  letkrehiiic  stools  for 

■olid  bodies.  144. 
Lipaciduria,  682. 

Lipg.  colour  of,  2.35;  foam  on,  236;  herpes,  fis- 
sures, chancre,  mucous  patches,  epithelioma 

of.  2.'?fi:  open,  235;  swellius  of,  236;  twitch- 

ins,  235;  unilateral  deviation  of,  235. 


Lipuria.  (iXi. 

Lithirnua,  1 1 1 R. 

Lit  ten's  phenomenon,  417. 

LJI tie's  ili»ea»c.  I0C2. 

Liver,  abnormal  coti&iiileDee  or  roushneoa  of. 
601;  aliHco«  of.  875;  acute  yellow  atrophy 
of,  882;  aiuyloid.  879;  nusoultatory  |)er- 
eiusian  of.  497;  carcincima  of.  880;  cirrho- 
sis of.  877:  cirrh'isLi  of,  nnd  alcoholism,  25; 
cirrhosis  iif.  dlslingiiished  from  gastric  ulcer, 
831 ;  dimLtiinhed  siie  of.  5U1 ;  effect  of  valvu- 
lar lesions  on,  335;  enlarcoment  of,  499; 
examinalioD  of,  495. 

IJver.  fatty.  879;  hylatils  (echinoooccus) 
of,  10,30;  hyperofinia,  active  anri  passive, 
4)f,  874;  hypertroriliic  cirrhosis,  818;  irreK- 
ular  shape  of,  .SOI;  "lacirin"  or  "corset," 
866;  movable  or  floating,  877;  "nultncB," 
874;  onliiiary  percusstoei  of.  496;  pain  in 
dL<H>a.>e  uf,  .54;  p>d[>iitiiin  of.  498:  pulsation 
of,  347;  puncture  <if,  093;  syphilis  of,  814; 
trip'i«Taphical    anatomy    of,    43;    tnbercti- 

Insis  of,  800. 

Liver  and  spleen,  combined  cnlargemeut  uf 
507. 

"  Ijvcr  cough."  276. 

"  Liver  spots."  179. 

Lobar  pncumotiia,  770. 

Ivi>l)wtPinV  rant*er,  8?>.1. 

Local  asphyxia,  1027;  syncope,  1027. 

I.ockjaw,  242. 

I/)comotor  ataxia,  10.58. 

Ixjeffler's  solution.  644. 

Lordosis,  .301 . 

Lumbajco.  1 1 15. 

Lumbar  bulging,  302. 

Lunibur  iMnirture  ((.iiiincke).  693. 

I.uiiB.  alweess  of.  919;  hydatids  (ecbino- 
coccusl  iif,  1140;  gangrene  of.  919;  new 
growth.-*  in.  919. 

Luni(s,  acute  miliar>'  tuberctilosis  of.  789.  790; 
auscullatian  of,  technic,  437;  changes  in  po- 
sition of  borders  of,  427;  congestion  of.  ac- 
tive nn<l  passive.  907;  disease  of,  results  of 
percussion  in.  427;  diseases  of,  907;  effect  of 
valvular  lesdons  on.  3,3.i;  hemiirrhage  or  in- 
farction of,  908:  inH|>eclic>ii  ami  palpation  of, 
413;  irdemn  of,  908:  pain  in  disease  of,  53. 

I/Ungy,  percussion  of.  increased  resonance. 
431;  |iercu«.Tion  of.  decrea-sed  resonance, 
420;  phthinis,  acute  nnd  chnjnic.  790,  701; 
physiology  of.  410;  results  of  percussion  in 
norma],  426:  signs  of  cavities  in.  794; 
•yphflis  of,  604;  lei'hnic  of  auscultation  of, 
437;  teehnic  of  percussion  of,  424;  topo- 
graiihiral  anatomy  of,  408. 

Lupini>sis.  1 13.'l. 

Lymphadenitis,  mediastinal,  935. 

Lyniplupinia,  980. 

I.ytnph  glands,  cervical,  enlargement  of,  282; 
in  groin,  296;  ItdMfrcuIosis  of,  798. 

Lymph  scnilum,  1137. 

Lymphocytes,  010.  624. 
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Malta  fever,  814. 

Mania,  unpruductive,  1101. 

Mania  a  potu,  1 124.    See  Delirium  tremens. 

Mannerisms,  1089. 

Marie's  disease,  1029. 

Masochism,  1111. 

Hast  cells,  620. 

Mastodynia,  1031. 

Mastoid  process,  tendemeas  of,  61. 

Masturbation,  162. 

McBurney's  point,  488. 

Measles,  751. 

Meckel's  diverticulum,  858. 

Mediastinal  abscess,  935;  glands,  inflammation 
of.  935;  lymphadenitis,  935;  tumours,  933. 

Mediastino-pericarditis,  indurative,  939. 

Mediastinum,  diseases  of,  067. 

Medulla  (bulb),  diseases  of,  1043. 

Hegalnblast,  616. 

Megalocytes,  616. 

MegaloKastria,  488. 

Hegalonychosis,  289. 

Megastria,  488. 

Meltrna,  145. 

Melancholia,  agitated,  1110. 

Membrane,  character  of,  in  mucous  colic,  865. 

Membranous  enteritis,  865. 

Memory,  loss  of,  72;  disorders  of,  1090. 

Menidrosis,  91. 

Menii're'B  disease,  67. 

Meningitis,  acute  tuberculous,  788,  789;  cere- 
bral. 1066;  cerebral  serous  (alcoholic),  1066; 
cerebm-spinal.  clinical  variations  of,  735; 
cerebro-spinal  (of  children),  caused  by  the 
Diplococcua  intracellularis  meningitidis,  735; 
external  spinal.  1064;  internal  spinal,  1065. 

Meningocele,  cerebral,  176;  spinal,  1053. 

Meningo-myelitis.  chronic.  1066. 

Meningo-myelocele.  spinal,  1053. 

Menorrhagia  as  a  symptom,  1(J4. 

Menstruation.  19. 

Mensuration  of  chest,  315. 


xuuK    ptc'iuitrE«a,  oiu. 


Mimic  Biiasm,  183. 

Mimic  tic,  1020. 

Mind  blindness,  deafness,  anaomia,  aKPT>sl 

and  atactilia,  267. 
Mind,  diseases  of  the,  1079-1112. 
Miosis,  205. 
Mirror  writing,  295. 
Mitral  incompetency,   947;   direct  effect   a 

upon  the  heart,  333. 
Mitral  regurgitation.  947. 
Mitral  stenosis,  949;   pulse  of,  404. 
Moisture  of  skin,  90. 
Monoplegia,   definition   of,   562;   tagnHi-^ru 

of,  558. 
Morbus  cscruleus,  963. 
Morbus  coxie  senilis,  1 120. 
Morbus  errorum,  1141. 
Morbus  maculoBus  neonatorum,  084,  085. 
Morphine  habit,  1126. 
Horphinomania,  1126. 
Morton's  neuralgia,  1030. 
Morvan's  disease,  1057. 
Mosquito  as  carrier  of  malaria,  628. 
Motility,  increased,  546. 
Motor  functions  of  cranial  nerves,  533. 
Motor  localiiation  in  spinal  cord,  518. 
Motor  neuroses,  1019. 
Motor  path,  the,  515,  516. 
Motor  points  of  muscles,  S70. 
Motor  power  of  stomach,  test  for,  653. 
Mountain  fever,  749;  sickness,  749. 
Mouth,  diseases  of,  750. 
Mouth,  dryness  of,  238;  "tapir,"  1042. 
Mouth-breathing.    178;    causes    and    ayinii 

toms  of,  822;  fades  of.  178. 
Movements,  forced,  or  associated,  550. 
MovinfT,  mode  of,  35. 
Mucous  colic,  865. 
Mucous  patches,  802. 
Mucus,  in  gastric  contents,  658. 
Muguet.  817. 
Multiple  (disseminated)  scleroais,  1077. 
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raplaee  the  valve  douixiii,  36ft;  efTcct«  ur 
poalure  on  heart.  30t>;  ejKluooriliui.  300-379; 
milral  presj'stolic,  371;  niitrnl  »>'slolic.  372; 
inusicul  Jimtlulic.  376;  pliJ'sical  causes  of, 
366;  ixunl  of  maximum  iolcnsity  (md  line  of 
propaiitation,  300;  pulnionar>'  clinstuUc,  378; 
pulmonary  systolic.  377;  time,  qu&lity.  >ad 
inteQHity  of,  307;  tricuspid,  376. 

MuMSP  vulitanten,  219. 

Mu<cles,  atrophy  and  hypertrophy  of,  541; 
atrophy  of  leg.  298;  dineascs  of.  1112;  ex- 
aminntinn  of,  .541;  ocular,  iiisuflicieocie*  of. 
218;  ocular,  paralysis  uf .  2 1 4;  <  if  calf ,  atrophy 
of,  298;  of  nye,  to  l«9L,  214;  of  hand,  atro- 
phy of.  289;  of  larynx,  pnralysi^  of.  257,  259. 

Muscle*,  the,  iunervaleii  by  special  ner^'es. 
535;  motor  points  of.  570;  pain  in  diaeiuie 
of,  60:  rigid  recti.  401 ;  serv'atun  magnua, 
panilyins  of,  103S;  tables  showing  evidences 
of  deficient  action,  their  innerv'ation  and 
representation  in  9|>innl  cord.  .^24-.W2; 
tefitiii((  motor  power  of,  .'>42;  tone  or  tension 
of,  542;  te»line  fiowcr  of  individual.  54.1. 

Hiuoular  atrophies,  occupation.  1(M2. 

Xnxnilar  Btroph.v',  arthritic.  1042;  infantile 
procremive  (Ducheune).  1043;  prosresfqve, 
I04S;  proKrcitsive  here<litary.  of  lei  lyi>e 
(Chttrcot-Marie-Tonth).  1047;  proBreMive. 
«pa»tic  form  (Charcot).  1040. 

Muscular  mechanism.  124. 

Muscular  eeiue,  disturbances  of,  SflO;  le<tiu|c, 
iS6I. 

Muscular  tissue,  amount  and  character  of,  ?0. 

Mussels,  poisoninic  by,  1132, 

MiiCism.  203. 

Mycotic  stomatitis,  817. 

MydrioKLs,  204. 

Myelitis,  1050;  acute  transverse,  tO-'iO;  chronic, 
I0S2;  conipreasiou.  1052,  subacute,  1052. 

Myelocytes,  620. 

MyeIocyt<i8i«.  624. 

Myocarditis.  9.";  pulse  of.  404. 

Myocarditis  and  alc<ihotism.  25. 

Myoclonia,  1114. 

Myoidema.  550. 

Myositis.  1 1 2;  <i8si{icans.  1113. 

Myotonia.  1114. 

Mytilus  e^lulis.  11,32. 

Myxiedema,  095.  997;  operative.  907;  shap* 
of  face  10,905,1004, 

Nails,  diagnostio  appearaD«es  of  288. 

Nareoids.  i>pium.  1126. 

Narm.  uclinK.  331. 

Nasal  en\-ilies,  examination  of.  228. 

Nasal  ilischarKcH.  2^3, 

Noaal  stenosis.  232. 

Natioiuiliiy,  influence  of,  upon  disease.  19. 

Naunyn,  liistinctivc   iii«n«  of  impacte<l  eall- 

■tonea  in  common  duct,  873. 
Neck,  pulsating  arlerien  of.  284;  rigidity  of, 

281;  shaT>e  of,  280;  tendemesa  in,  61;  vtana 

of,  condition  of,  284. 


Necrophilia,  1112. 

Ncgaliviam.  1080. 

Nematodes,  1 135. 

Nctdirilic  hendocbe,  47, 

Nephritis,  acute.  1001;  urine  in,  690. 

Nephritis,  chronic  diffuse  Uiarenchymatoua), 
10O3;  urine  in,  mO. 

Nephritis,  chronic  interstitial,  1003;  and 
alcohuli«m.  25;  urine  in.  U90. 

Nephritis,  facies  of.  178. 

Nephrolithiasis,  1(K)7. 

Nephroptosis.  842. 

Nerve,  anterior  crural,  parolysu  of.  103fl; 
eighth  (or  auditory),  to  test,  584;  fifth  (nr 
trigeminus),  to  test.  583;  fourth,  paralysis 
of.  210,  217;  me<lian,  paralysis  of,  1038; 
musculorspiral,  poralysis  of,  1038;  ninth  (or 
Klossopliarj-nKeal),  to  test,  584;  obturator, 
parolyisis  of.  1039. 

Nerve,  phrenic,  paralysis  of,  1(J37;  posterior 
thoradc,  paralysis  of.  1038;  sixth,  paralysis 
of.  218;  spinal  pari  of  accessory,  paralysis 
of.  1036;  suprascapular,  paralysis  of,  1038; 
tenth  (or  pneumogastric).  to  teat.  ,'>»3;  thinl, 
pHnilyHi«  of,  314,  318;  tUnor,  paralysis  of, 
1036. 

Nerves,  brachial,  combined  paralysis  of,  tOS7; 
brachial  plexus,  paralysis  of  single,  1038; 
cranial,  functions  of.  .^82;  cranial,  motor 
functions  of.  .5,3,3;  lumbar.  paral>-se»  of, 
1039;  motor  functions  of  niixe<l  spinal.  534; 
muscles  inuervaletl  by  special,  5.35;  |»e- 
ripheral.  ,^2;  sensory  distributi*m  of  mixed 
sfiinal,  538;  vaso-oonstrictor  and  dilator, 
.330, 

Nervous  diseases,  1 1 07,  1  lOB. 

Nervous  dyspepsia,  8.36. 

Nen.'ou8  eructations,  841. 

Nervous  mechanism,  124. 

Nervous  prc^stmlitm  (neurasthenia),  J017. 

Nervous  syphilis.  1079. 

Nervous  system.  disea.ses  i>f.  1011;  examina- 
tion of.  410.  ,'i.39;  pain  in  disease  of,  51; 
sympathetic,  .532;  syphilis  of,  1079. 

Nervniis  vomiting,  841 . 

Neuralgia,  cervico-bmchial ,  1032:  cervico- 
occipital.  1032:  ctmgeslive.  1027;  crural  (fem- 
oral). 1030;  definition  of,  44:  digital,  ia32; 
intercostai.  10.30;  lumbo-alKiorninal.  1031; 
mnmmnry.  1030:  Morton's.  1030:  plantar. 
1030;  rectal  or  pubic.  R(14;  rml,  of  feet,  1027. 

Neuralgias.  1U29;  of  the  trigeminus.  ia33. 

Neunutbeiiia.  1029;  flciiuire<i  and  constittl- 
tional,  1106;  clonsificalion  of.  1106;  head- 
ache of.  47;  symptoms  of,  1106;  vertigo 
from.  86;  vomiting  in.  !27. 

Neuritis,  dermalills,  1031;  efiidemic  multiple 
(lieri-lieri),  812;  migrating,  10.36;  multiple, 
1034;  optic.  23U:  spontaneous  ulnar.  1036. 

Neuritis  iu>d  alcoholism,  25. 

Neurone,  the.  513. 

Neuroneo,  central  and  peripheral.  613. 

Neuropatliic  diathesis,  32, 
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Neuro8ei>,  cardiac,  950;  inteatinal,  863;  motor, 
1019;  of  occupation,  1023;  of  8tomach,  836; 
sensori-motor,  1011;  traumatic,  1011    1018. 

Neurotic  angina,  962. 

Neutrophiles,  polymorphonuclear,  619. 

Newborn,  purpuric  diseases  of  the,  984. 

New  growths  of  pleura,  932. 

Nipple,  position  of,  323. 

Nodding  spasm,  182,  1021. 

Nodes,  Heberden's,  1119;  on  skull,  177;  on 
tibia,  297. 

Noma,  817. 

Normoblasts,  616. 

Nose,  discharges  from  the,  232;  diseases  of, 
894;  examination  of,  228.  229;  pain  in 
or  around,  230;  regurgitation  of  fluids 
through,  231;  shape,  colour,  ulceration  of, 
230;  stenosis  of,  230,  232. 

Nucleo-albuminuria.  678. 

Numbness,  tingling,  burning  sensations,  54. 

Nystagmus,  definition  and  causes  of,  213. 

Obesity,  1122;  ana>mie,  1122;  hydrsmio,  1122, 
1123;  plethoric.  1122. 

Obsessions,  1085,  1111;  of  doubt,  1085. 

Obstruction,  bronchial,  904. 

Obstruction,  causes  of,  in  large  intestine,  857; 
causes  of,  in  small  intestine,  857. 

Obstruction,  intestinal,  acute,  855;  chronic, 
856;  causes  of  acute,  856;  determining  cause 
of,  857;  determining  site  of.  857;  from  gall- 
stones, 859;  from  stricture  or  tumour,  859; 
rare  causes  of,  859;  faH:al,  859;  practical,  from 
paresis  of  muscular  coat,  859. 

Occupation  neuroses,  1023. 

Occupations,  diseases  incident  to  active.  19; 
diseases  incident  to  sedentary,  18;  diseases 
incident  to  special,  19,  20. 

Ocular  headache,  48. 

Ocular  muscles,  insufficiencies  of  the,  216. 

Ocular  vertigo.  67,  21 1 . 

Oculo-motor  paralysis,  214,  215. 

Odour,  of  breath,  236;  of  stools,  143;  of  vom- 
itus,  135. 

(Edema,  angio-neurotic  (circumscribed).  1028; 
"blue,"  1016;  causes  and  varieties,  95;  of 
the  face,  182;  one  arm  and  hand,  295;  pul- 
monary, 908;  toxspmic,  96;  topographical 
occurrence  of,  97. 

Old  age.  <li8ease8  incident  to,  18. 

Oligocytha>mia,  615. 

Oliguria,  665. 

Onanism.  162. 

Onychia.  289. 

Ophthalmoplegia,  progressive,  1048;  varieties 
of,  214. 

Ophthalmoscopic  signs  of  extra-ocular  dis- 
eases. 226. 

Opisthotonus.  34. 

Opium,  coma  of,  76. 

Opiumism,  1098,  1099;  diagnosis  of,  1099. 

Opium-poisoning,  acute,  1126. 

Oppression,  sense  of,  65. 


Optic  atrophy,  220. 

Orientation,  1083. 

Orthophoria,  218. 

Orthopnoea,  35. 

Osteitis  deformans,  shi^M  of  head  and  face 

in,  172. 
Osteophytes,  1120. 
Otorrhoea,  192. 
Ovaries,  tuberculosis  of,  798. 
Ovary,  abscess  of,  853. 
Overaction,  therapeutic,  1131. 
Oxaluria,  671. 
Oxyuris    vermicularis,    description    oC     150; 

symptoms,  1135. 
Oysters,  poisoning  by,  1 132. 
Oxffina,  232. 

Pachymeningitis  and  alcoholism,  25. 

Pachymeningitis,  externa,  cerebral,  1067;  spi- 
nal, 1064;  interna,  spinal,  1065. 

Pain,  38;  diagnostic  import  of  character  of, 
40;  diagnostic  import  of  the  seat  of,  42; 
differences  in  susceptibility  to,  39;  diseases 
associated  with,  51;  in  abdomen,  causes  of, 
49;  in  chest,  causes  of.  49;  in  extremities, 
causes  of,  49;  in  sole  of  foot,  299;  inter- 
menstrual, 148;  manner  of  statement,  39; 
miscellaneous  causes  of,  60;  of  the  nervous 
system,  50;  transferred,  42;  varieties  of,  40, 
41,  42. 

Pain  areas.  Head's,  42. 

Pain,  cardiac.  51. 

Pain  sense,  561 ;  disturbances  of,  566. 

Painter's  colic,  1128,  1129. 

Palate,  amesthesia  of,  252;  perforation  or 
paralysis  of,  251;  ulcers  of  (Parrott,  Bed- 
nar).  818;  vesicles  on,  252. 

Pallor  of  skin,  83. 84. 

Palpation  of  abdomen,  technic,  458;  of  gall 
bladder,  498;  of  intestines,  490;  of  kidney, 
509;  of  liver,  498;  points  to  be  determined 
by.  305;  of  spleen,  503;  of  stomach,  480; 
theory  and  practice  of,  304. 

Palpatory  percussion,  311. 

Palpitation  of  heart,  959. 

Palsies,  facial,  1039;  peripheral,  of  leg,  1039. 

Palsy,  Erb's,  1037;  facial  (ReH's).  1039;  lead, 
1129;  pressure,  1122;  shaking,  1022. 

Pancreas,  carcinoma  of,  885;  cysts  of,  884; 
diseases  of,  882;  hemorrhage  into,  885; 
pain  in  disease  of,  54;  physical  examina- 
tion of,  471;  relations  of,  502;  topographical 
anatomy  of  the,  502. 

Pancreatic  calculi,  880. 

Pancreatitis,  chronic,  884;  gangrenous,  884; 
hemorrhagic.  883;  suppurative,  883. 

Papilla  duodenalis.  860. 

Papillitis.  226. 

Panesthesia,  1095,  1096. 

Panpsthesia,  trigeminal.  1034. 

PariDstheaias,  diagnostic  significance  of,  02. 

Parageusia,  250. 

Paragraphia,  269,  270. 
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PwrftlyaM,  functinn&I.  5S'5;  infsutile  cerebral, 
1074;  iBrynKf-nl.  C.uwera  taUe  of,  261);  of 
lumhiir  nerven.  1039. 

Pnroiyws.  .>4.1:  ftcut*  BJC«ndin|C  (Lnndry'n), 
543;  iijifbtinir  hulhiir,  1048;  BrowTi-SAiunrri, 
IMO;  ronibinoil,  of  brachial  nerves,  1037; 
orowed,  187;  ilijMCnositic  pignificancc  of  the 
type  of.  504;  diphtheritic,  755;  diver's 
(eaiann  disease).  1054;  double,  of  fare,  IVO; 
Krb'n,  1037;  faci&l,  variotiea  and  caUK"!!. 
185;  glo«»o-labiii-lnr>'n(teal.  1IH7;  lower 
neurone,  i)«ri])lieral,  spinal,  flaccid,  or 
atropltic,  ."ioS;  iwulur,  214. 

i'oralyids.  ociilo-diotnr.  21.');  nf  anterior  cru- 
rn],  1039;  of  Kirciiniflex.  103*);  of  ilinphniicin. 
»ism>  of ,  414.  4l.i;  of  fourth  nerve.  21ft;  of 
jaw  muscles,  242;  of  mc<liiim.  103.S;  of  nm."!- 
culo-spiral,  1039;  of  oblurulor.  1039;  of 
phrenic  iier\'e.  10.37;  of  posterior  thoracic, 
IDCWt;  of  single  brarhtul  plcxu.i  nerves,  1038; 
of  nxtb  nerve,  218;  of  mfl  palate,  2,'i7. 

Paralysis,  of  spinal  port  of  aecessorj'.  103fl;  of 
suprascapular.  103S;  of  the  tnuscular  coat  of 
the  inlesljue.  475;  of  lh«  tongue,  244.  24.^; 
of  third  Der\'e.  214;  of  ulnar,  1038;  of  vocal 
cords.  2.')7:  proijressive  bulbar.  1047;  pseutlo- 
hypertrophic,  1040;  spastic.  546;  spastic 
si>tnal.  1002:  upper  ncur^rne,  central  cerebral, 
or  spastic,  .5,52;  vasomotor,  .581. 

Paralyns  aeitaiis.  1022;  faries  of,  177;  nuuiner 
of  talking  in.  203;  tremor  of.  547. 

Paralysis  laryngeal.  2.57;  causes  and  diagnostic 
'•aliie  of.  2.59. 

Paralysis  uf  the  legs  in  arterio-aelerosis,  007 

Paralysis  uf  thou«ch(.  1088. 

Pandysis  saturniiui,  1129. 

Paralytic  chest.  246. 

Faraiunesia,  1090. 

Paramyoclomis  multiplex.  1026. 

ParatK)ia,  IIOO;  alcoholic  pseiido-,  1008; 
diaKn<»is  uf,  11(X);  syai|itonu>  of,  1100, 

Paraphasia.  200.  270. 

Paraplegia,  definition  of,  5.52;  hereditary 
ataicio.  SflO;  significance  of,  558. 

Paraplegia,  aenile,  907. 

Parasite*,  animal,  diseases  dtte  to,  113.5;  in 
the  stools,  140;  intestinal,  149-13.5;  in 
Tonutua.  135. 

Parasites,  blood,   Leishnuui- Donovan,  Ii^l2. 

Parasitic  arachnirla.  1141. 

Parasitic  hemoptysis,  1 135. 

Panudtie  stomatitis.  817. 

Paratyphoid  fever,  729;  diagnosis  of,  729, 

Paresis.  .543;  alcuhidic  pscudrK.  1097;  diagnosis. 
1007;  definition  of.  5.53:  diagnosis.  1104. 
1105;  difficulty  of  diagnoaing  from  alcohol- 
LHui,  1104;  Brst  period  of.  IKU;  general 
chnraoleristics.  1103;  of  intestines,  793; 
rtwemblance  of  brain  tumour  to,  1105; 
■econd  period  nf.  1104:  third  period  ol, 
U04. 

Faraais  and  alcoholism,  difTerential  idxns,  1097. 

Farkinaon's  disease,  1022 


Parkinson's  mask,  177. 

rarosmia,  23.5. 

Parotid  gland.  ga.->eous  tumourii  of.  819. 

Parotitis,  chronic.  819;  epidciuic,  741;  mip- 
purative.  810;  syniplornalic,  810. 

Parroit's  ulrer  of  hard  palate,  819. 

Parry's  disease,  994. 

Pntholoiriral  traits  of  rhararter,  1111. 

Pffllticilogy,  i>syi'hose»  'if  known,  1103;  of  ol>- 
srure  or  unknown.  1100. 

Patient,  interrogation  .if  the,  5. 

Ptttiems  of  luuuitity  in  abdomen,  497, 

PecioriltHjuy.  445. 

Peiliculi.  1141. 

Peliomats.  719. 

Pellaicrn,  11.33. 

Pemphigus.  8ft3. 

Pepsin,  absence  of,  (J58;  determining  pres- 
enoc  of,  in  gastric  juice,  6.50. 

Peptonuria.  018. 

Perception,  10RO;  liisorders  of.  1081-1083. 

Percussifin,  auscidtatftry,  309;  auscultatory, 
of  aljdoinen,  400;  auscultatory,  of  heart, 
,3,53;  au.scultatory,  of  stoniiich.  482;  coin, 
436:  "flicking."  of  abdomen,  4iiO;  of  ab- 
domen, techidc  of.  459;  of  col<in.  491;  of 
inlestine.s,  490;  of  liver  and  gall  bladder, 
495. 

Percussion,  of  lungs,  decreased  resonance, 
429:  of  luntis,  increased  resonance.  431;  of 
lungs,  lechnic  of  424;  of  heart,  349;  of 
benrl.  its  limitations.  3.54;  of  spleen.  .50.5; 
ordinary,  of  sloninch.  481;  palimtory  uml 
direct.  311;  practice  of.  30*5;  results  of.  in 
diseases  of  lungs  and  pleura,  427;  residts  of , 
in  normal  lungs,  42A:  sense  of  resistance  in, 
311. 

Percussion,  Baiuom's  method  of,  353. 

Percussion  souml  or  note,  amphoric.  4<32; 
elements  and  varieties  of,  307;  "wooden." 
430. 

Percussion  sounds,  nmflling  of.  308. 

Percussion  stroke,  proper  strength  of.  308. 

Percussion,  theory  of.  305. 

Perforating  ulcer  of  fool  occurring  with  loco- 
motor ataxia.  298. 

Pericardial  ca%Hty.  puncture  of.  602. 

Perirardia!  effusion,  signs  of,  357. 

I'ericardiHl  friction  sounds,  380. 

Pericarditis,  ocute  pinstic.  0.30;  chronic  ad- 
hesive, 039;  henitirrhngic.  939;  in  general. 
936;  purulent.  9,30;  nero  -  fibrinous  (with 
effunion).  9,37. 

Pericanlium,  diseoiiee  of,  936;  tubcrouloeis  of, 
795. 

Perihepatitis,  881. 

Perinepliritie  abs<?ess.  1010. 

Periislir  vomiting.  841. 

Periostitis,  acute,  of  femur  or  tibia,  298; 
syphilitic,  297. 

Peristalsis,  -x-tsible.  o^-er  abdomen,  4.57, 

Peristaltic  unrest,  841. 

Peritoneal  cu\ity .  free  gas  in,  465. 
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Peritoneum,  carcinoma  of,  892;  diseases  of. 
820;  examination  of,  489;  tuberctilosis  of, 
symptoms  and  diagnosis,  796. 

Peritonitis,  acute  diffuse,  886;  acute  diffuse, 
facies  of,  176;  acute  localized,  889;  chronic 
diffuse,  892;  chronic  local,  891;  "hysteri- 
cal," 888;  subphrenic,  889. 

Perityphlitis,  854. 

Pernicious  ansemia,  977. 

Pernicious  malarial  fever,  771 . 

Pertussis,  740. 

Perversion,  sexual,  1111. 

Pes  equinus  (talipes),  varus,  valgus,  and  cal- 
cancun,  299. 

Petechia,  91,  237. 

Petit  null.  1011. 

Phantom  tumour,  406. 

Pharyngitis,  acute,  820;  chronic,  820;  mem- 
branous, 824. 

Pharyngitis,  chronic,  and  alcoholism,  25. 

Pharynx,  acute  infectious  phlegmon  of,  820; 
adenoids  of,  822;.aniP8the«ia  of,  253;  diag- 
nostic appearances  of,  252;  diseases  of,  819; 
distended  veins  of,  819;  examination  of, 
250;  hjrpenEraia  of,  819;  motor  and  sen- 
sory disorders  of,  253;  paralysis  of,  2.M; 
retropharyngeal  abscess,  820;  ulcers  in, 
253;  visible  pulsation  in,  820. 

Phenomena,  episodic.  1106. 

Phenomena,  Litten's,  417. 

Phenomenon,  Biermer's,  436;  Frie<lreich'8, 
436;  Gerhardt's.  436;  Wintrich's,  434,  4."}6. 

Phlebitis,  of  deep  veins  of  leg,  298. 

Phlebofclerosis,  966. 

Phlegmonotis  gastritu,  827. 

Phloroglucin-vanilUn  test  for  free  HCI,  648. 

Phobias,  1085. 

Phonendoscope,  in  auscultation,  313;  in  aus- 
cultatory percussion,  311. 

Phosphaturia,  670. 

Photophobia,  200. 

Phrenasthenia,  1111. 

Phthisical  chest,  317. 

Phthisis,  acute  pulmonary  (i)neumonic  and 
broncho-pneumonic),  790;  chronic  pul- 
monary, 791;  fibroid,  795. 

Phthisis,  facies  of,  178. 

Physical  signs,  definition  of,  1;  descriptive 
terms  applie<l  to,  3. 

Pia  mater,  cerebral,  inflammation  of,  1007; 
spinal,  acute  inflammation  of,  10(i5;  chronic, 
1066. 

Pica,  123. 

Pigeon  breast.  318. 

Pin  worm,  1135. 

Piroplosma  hominis,  6.30,  7.13,  734. 

Piroplasmala,  632. 

Pituitary  body,  di.»eaae  of,  1020. 

Plague,  bubonic,  769. 

Plantar  neuralgia.  1031. 

Plasmodium  malaria;,  clinical  relations  of, 
628;  how  detecte<l  in  the  blood,  627;  vari- 
eties and  life  history  of,  625. 


Plehn's  double  stain,  610,  618. 

Plessor,  306. 

Pleura,  diseases  of,  924;  hydatids  (echino- 
coccus)  of,  1 140;  new  growths  of,  932;  pain 
in  disease  of,  S3;  topographical  anatomy 
of,  410;  tuberculosis  of,  795. 

Pleural  and  pleuro-pericardial  friction 
sounds.  381. 

Pleural  cavity,  puncture  of,  693. 

Pleural  effusions,  estimating  amount  of,  925; 
physical  signs  of,  924. 

Pleurisy,  acute  fibrinous,  923;  adhesive,  030; 
chronic,  929;  diaphragmatic,  925;  en- 
cysted, 926;  hemorrhagic,  929;  in  general, 
922;  interlobar.  926;  latent.  925;  pulsat- 
ing. 928;  purulent.  928;  RAntgen  ray.  diagno- 
sis of,  710;  sero-fibrinous  (with  effusion), 
923;  tuberculous,  795. 

Pleurodynia,  1008. 

Pleuropneumonia.  783. 

Pleximeter,  306;  Bansom's,  method  of  use, 
353. 

Pleximeter  finger,  306. 

Plica  polonica.  1141. 

Plugs,  Dittrich's,  902. 

Plumbism,  1127. 

Pneumatosis,  465,  841. 

Pneumaturia,  669. 

Pneumucoccus,  examination  for,  in  q>utum, 
644. 

Pneumonia,  "aspiration,"  910;  chronic  in- 
terstitial, 913;  broncho-,  910;  "ether,"  910; 
facies  of,  218;  hypostatic,  907;  lobar,  776; 
differentialing,  from  typhoid  fever,  700. 

Pneumonia  and  alcoholism,  25. 

Pneumonokoniosis,  904. 

Pneumopericardium,  941, 

Pneumothorax,  931. 

Poikilocytosis,  615. 

Poisoning,  arsenic-,  1131;  by  ojrstem  and 
mussels,  1132;  by  phosphorus.  882;  fish-, 
1133;  food-,  11.31;  grain-,  1133;  lead-. 
1127,  1128;  meat-,  1132;  milk-.  1132; 
opium-,  acute,  1126;  strychnine-,  conv\ilsion 
of.  87;  irritant,  symptom  group  of,  169. 

Policeman's  disease,  1030. 

Polio-encephalitis,  1071;  inferior,  1044;  sui>e- 
rior,  1044. 

Poliomyelitis  anterior,  acute,  1044;  chronic, 
1045. 

Polyscsthesia,  567. 

Polycytha-mia.  015,  933. 

Polyneuritis  potatorum,  1107,  1125. 

Polyphagia,  122. 

Polyuria,  665. 

Portal  circulation,  symptoms  of  obstructed, 
169. 

Positions,  forced,  550. 

Posterior  spinal  sclerosis,  1058. 

Posture,  in  bed,  33;  "c«ile<l,"  34;  effects  of, 
upon  heart  murmurs,  369. 

PrH>cordial  bulging.  319. 

Pra^cordial  constriction,  sense  of,  05. 
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Prscordixil  crepitation,  381.  382. 

Pnccortiial  splashing  Bounds,  382 

Prsoordium,  shape  of,  319. 

Pregnancy,  eztrs-uterine.  symptoma  of  863; 
gait  in,  36. 

Present  ilineas,  history  of,  25 

Pressure  palsy,  1 122. 

Priapism,  161 

ProctiUs,  844. 

Prootospasm,  863. 

Progressive  ophthalmoplegia,  1048;  upper 
bulbar  palsy,  1048. 

Propulsion,  37. 

Pseudo-angina,  896l 

Pseudo-Ieucsmia  (Hodgkin's  disease),  980; 
clinical  aspect  of,  981;  definition  of,  98, 
980. 

Pseudo-hydrophobia,  812. 

Pseudo-hypertrophy,  542. 

Pseudo-muscular  hypertrophy,  1040 

Pseudo-paranoia,  alcoholic,  1098. 

Pseudo-paresis,  alcoholic.  1097 

Pseudo-tabes,  1125 

Psychic  stigmata,  540 

Psychical  condition,  70. 

Psychical  epilepsy,  1011. 

Psychomotor,  decreased,  activity,  1068;  in- 
creased, activity,  1088. 

Psychoees  associated  with  other  diseases, 
1105-1110;  auto-toxic,  1093:  exhaustion, 
1092;  infection-exhaustion,  1091,  1093;  in- 
fection-exhaustion, diagnosis  of,  1093;  of 
known  pathology,  1103;  of  obscure  or  un- 
known pathology,  1100;  of  the  involution 
period,  1110. 

Psychoses,  post-febrOe,  1092;  thyroigenous, 
1094;  toxic.  1094. 

Psychro-ssthesias  and  psychro-algia    63. 

Ptosis,  alternating,  238. 

Ptyalism,  238. 

Puberty  and  adolescence,  diseases  incident 
to,  17. 

Puffing  cheeks,  237. 

Pulex  irritans,  1 142. 

Pulex  penetrans,  1142. 

Pulmonary  atelectasis,  915. 

Pulmonary  congestion,  acute,  783. 

Pulmonary  incompetence  (regurgitation),  952 

Pulmonary  stenosis,  952. 

Pulmonary  stenosis  and  insufficiency,  <lirect 
effect  of,  upon  the  heart,  334. 

Pulsation,  carotid,  284;  epigastric,  347;  in 
epistemal  notch.  284;  of  liver,  347. 

Pulsations,  determining  the  rhythm  of,  344; 
in  the  neighbourhood  of  the  heart,  344. 

Pulse,  bigeminal.  394;  capillary,  288;  centrip- 
etal venous,  384;  Corrigan's  or  "water- 
hammer,"  946;  dicrotic,  387;  decreased 
frequency  of,  393;  elements  and  technic  of 
examination  of  the,  386;  "gaseous,"  400; 
high-tension,  significance  of,  387;  increased 
frequency  of,  301;  intermittent  or  irregu- 
Iv,  394. 


Pulse,  large,  small,  400;  low-tension,  signifi- 
cance of,  400;  paradoxical,  304,  395;  sig- 
nificance of  variations  in,  391 ;  slow,  quick, 
403;  subungual,  288;  the  normal,  391;  uni- 
lateral abnormalities  of,  403 

Pulse  rate  in  infants  and  children.  392. 

Pulses  of  special  diagnostic  value  (mitral 
stenosis,  aortic  stenosis,  and  incompetency, 
arteriosclerosis,  aneurism,  myocarditis), 
404. 

Pulsus,  altemus,  394;  bigeminus,  304;  bis- 
feriens,  400;  oeler,  403;  durus,  395;  frequens, 
391;  magnus,  400;  mollis,  400;  paradoziu, 
394,395;  parvus,  400;  plenus,  400;  tardus, 
403;  trigeminus,  394;  vacuus,  400. 

Puncture,  diagnostic,  results  of  examination, 
fluid  obtained  by.  692;  diagnostic  technic 
of,  692;  lumbar,  693. 

Pupil,  absent  skin  reflex  of,  206;  Argyll- 
Robertson,  1060;  contracted,  205;  dilated, 
204;  response  to  accommodation,  and  skin 
reflex,  202;  response  to  light,  201 

Pupillary  skin  reflex,  202,  206. 

Purins,  in  urine,  673L 

Purpura,  983;  arthritic  (rheumatic),  084; 
erythematosa,  984;  fulminans,  984;  hem- 
orrhagic, 984;  rheumatica,  985;  simplex, 
984;  symptomatic,  984. 

Purpuric  diseases  of  newborn,  984. 

Pustule,  malignant,  807. 

Putnam's  combined  scleroses,  1063. 

Pyvmia,  758,  759;  arterial,  943;  symptom 
group  of,  169. 

Pyelitis,  1005;  urine  in,  693. 

Pyelonephritis.  1005. 

Pylorus,  hypertrophic  stenosis  of,  834;  in- 
competency of,  842;  situation  of,  478;  spasm 
of,  841. 

Pyonephrosis.  1005. 

Pyopneumothorax,  931 

Pyropbobia,  1085, 

Pyrosis,  131. 

Pyuria,  684. 

Quadruplegia.  definition  of,  ,5,'>2. 
Quincke,  lumbar  punrture.  693. 
Quinsy  sore  throat,  822. 

Rabies  (hydrophobia).  81 1 

Rachitis  (rickets),  1121;  shape  of  head  and 

face  in,  171. 
Radius,  enlargements  of,  295;  pain  over  head 

of,  295. 
Railway  spine.  1018 
R&le,  crepitant,  420 
R&les.   dry,   446;    moist,   448;   varieties  and 

significance,  446,  449. 
Rashes.  91 . 

Raspberry  tongue,  248. 
Raynaud's  disease,  1027. 
Reaction  of  degeneration,  580. 
Reaction  of  stools,  143. 
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Reetum,  eateinoma  of,  862;  examimttioii  of 
and  findings  in,  492;  neuralgia  of,  864; 
spasm  of,  863;  syphilis  of,  805. 

Red  neuralgia  of  feet,  1027 

Redness  of  skin,  84. 

Reduplication  of  heart  sounds,  363. 

Reflex,  pateUar,  571. 

Reflexes,  568;  deep,  diagnostic  significanae 
of  alterations  in,  571;  deep  (or  tendon), 
569;  significance  of  the  sui>erficial,  568; 
testing  superficial  568;  testing  deep  (or 
tendon),  568. 

Regurgitation,  aortic,  945;  of  fluids  through 
the  nose,  231 ;  of  food,  130;  pulmonary, 
932;  tricuspid,  951. 

Relapsing  fever,  731;  spirilla  or  spirochsttc 
of.  629,  731. 

Remittent  malarial  fever,  770 

Renal  colic,  1007. 

Renal  disease,  facies  of,  178 

Renal  insufficiency,  667. 

Rennin,  absence  of,  658;  test  for,  653. 

Residence,  diseases  incident  to,  21. 

Resonance,  amphoric.  433;  osteal,  287;  "Sko- 
daic,"  433;  tympanitic  and  pulmonary,  306. 

Resonance,  vocal  varieties  and  significance 
of,  445. 

Resorcin  test  for  fr«e  HCl,  648. 

Respiration,  abdominal,  415;  absent  abdom- 
inal, 457;  amphoric,  443;  bronchial,  in 
disease,  441;  broncho-vesicular,  in  disease, 
443;  Cheyne^Stokes,  419;  "  cog-whe<»l." 
444;  harsh,  444;  jerking,  stertorous,  strid- 
uloua,  and  wavy,  420;  movements  of,  414. 

Respiration,    muscles    of,    413;    normal    fre- 
quency of,  413;  puerile.  444;   rapid,  414 
rhythm  of,  418;  simple  irregularity  of,  419 
■low,  414;  in  health,  438;  in  disease,  441 
thoracic,  414;  vesicular,  in  disease^  443. 

Respiratory  centre.  412. 

Respiratory  expansion.  415. 

Respiratory  system,  diseases  of.  894 

Restlessness,  34. 

Retardation,  1088;  initial,  1088;  executive, 
1088. 

Retinal  hemorrhage,  225. 

Retinitis,  varieties  and  significance  of   224 

Retraction,  cauaen  of  cervical,  183 

Retroperitoneal  sarcoma.  893. 

Retropharyngeal  abscess,  820 

Retropulsion,  37. 

Rhachi^chisis  posterior,  1053 

Rhagades,  804 

Rheumatic  diathesis,  32. 

Rheumatic  fever,  774 

Rheumatic  gout  (arthritis  deformans)    1119. 

Rheumatic  purpura.  985. 

Rheumatisim,  acute  and  subacute  articular, 
774;  chronic,  1114;  gonorrha'al,  806;  mus- 
cular, 1115. 

Rhinitis,  acute,  894;  atrophic,  895;  hyper- 
trophic, 895, 

Rhinoscopy,  anterior,  219;  posterior,  229. 


Ribbon-ehaped  stoola,  142. 

Ribs,  flexibility  of,  321 ;  identification  of,  322. 

Rickets  (rachitis),  1121;  foetal,  996. 

Rigid  recti  muscles,  461. 

Rigours,  144,  145, 

Ringworm,  181. 

Risus  sardonicus,  71. 

Robert's  (Dr.  Dudley  B.),  stocA  neve,  144 
145. 

Romberg  symptom  (static  ataxia),  562. 

ROntgen  light,  the  uses  of,  in  medical  diagnosis, 
701,714. 

Rontgen  rays,  701 ;  as  an  aid  in  the  diagnosis 
of  obscure  disorders,  704;  dermatitis  from 
long  exposure  to,  703;  examination  of  pa- 
tient with,  704;  examination  of  the  brain, 
esophagus,  gall-bladder,  kidney,  and  stom- 
ach with,  713.  714;  examination  of  thorax 
and  lungs  with,  704;  in  diagnosis  of  pletuisy, 
710,  711;  in  diagnosis  of  tuberculosis,  705- 
709;  examination,  of  the  heart,  713;  in  the 
handi  of  (he  expert,  704;  outfit  for  use  of,  701 ; 
use  of  various  devices  to  limit  extent  and 
direction  of  the  702; 

Rose  cold,  895. 

Roseola,  93 

RAtheln,  752. 

Roundworm,  113& 

RubeUa,  752. 

Rubeola,  751. 

Rumination,  130,  841. 

"S"  curve,  in  pleura]  effusions,  924. 

Saccharomyces,  655. 

Sadism,  1111. 

Salaam  convulsion,  182. 

Sahli's  hiemoglobinometer,  604. 

Salivary  glands,  diseases  of,  819. 

Salivation,  238. 

Sallowness,  179. 

Salol  test,  for  motor  power  of  stomach,  664. 

Salpingitis,  symptoms  nf,  853. 

Saltatory  spasm.  1020 

Sand  flea-jigger,  1142. 

Sansom's  pleximeter.  method  of  using,  353. 

Sarcina  ventriculi.  655. 

Sarcoma,  retroperitoneal,  893 

Sarcoptes  scabei,  1141. 

Saturnism,  1127. 

Scalp,  distended   veins  of,   191;    tenderness 

of,  61. 
Scanning  speech,  263. 
"Scaphoid"  abdomen,  461. 
Scapula,  position  of,  324. 
ScapulK,  prominence  of,  301. 
Scarlatina,  747. 
Scarlet  fever,  747. 
Scars,  significance  of.  94,  246. 
Schedule  of  examinations,  xxv. 
Schistosoma  hematobinum,  1 135. 
Schfinlein's  disease,  985. 
Sciatica.  1030. 
Scleroderma,  295. 
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518;  tegmental  fiensory  locjdixation  in.  .''>32:             ^^^H 

Sim|>le  ntntinued  fever.  813. 

aurfncc  nnd  other  relutiona,  anil  nanint  and             ^^^^| 

Sinking  .-wniuliiin.  fli. 

function...  nf  the  |i»rl<i  of.  ol.*!;  vyiihilis  nf,              ^^^^^ 

SitoloxismiiB,  1133, 

804;  •y.^l.-ihic  diseimca  of.  10.!i7;  tubereulo-             ^^^H 

Skiagraphy.  703,  704. 

Kin  of,  .S(M);  (umonr.s  of    ia'>5.                                           ^^^H 

Skin,  broncing  of  llie.  89;  roldnens  of  the,  80, 

.Spinal   hemorrhage.   lOriS:  into  subitanoe  of            ^^^H 

gt);    c<jlour    nf,    83;    cmphyM'ina    of.    100; 

coni,  1(^4;  meningral.  10.'>3.                                           ^^^^^| 

bemorrhngea  into  or  beneath,  01;  heat  uf. 

Spinal  Icpto-mcuijigilia,  ucute,  lOttS;  ohronio             ^^^^| 

80;   miiioture  of.  00;   of  nbdomen,   innfiec- 

^^H 

tion  of.  4.'iO. 

iSpinnl  meninges,  inflammation  uf,  1004;  ex-             ^^^^| 

Skin  reflex,  of  pupil.  202. 

leniol,  964;  internal.  065.                                              ^^^H 

"  Skoilaic"  percussion  n<ite,  433. 

Spinal  pia  mater,  acute  inflamination  of,  085;            ^^^^| 

Skull,  fracture  of,  1120. 

chronic.  907                                                                           ^^^H 

Sleep,  Hlorling  in,  73. 

Spine,  rurvuturen  of,  'M)\:  posterior  curvature             ^^^^^| 

Smallpox.  731. 

of. 3110;  "railway."  1018.                                              ^^^| 

Smell,  diflttirhances  of  the  sense  of,  S34. 

Spiiioiut  prncessm,  idetitifying,  323.                                ^^^^^| 

Smoker'n  patch,  247. 

St>iriUa  of  relapsing  fevor,  020.                                        ^^^^| 

Soeexing.  213. 

Spirocha-ta;  of  relapaing  fever,  620,                              ^^^H 

•Snuffles,"  232,801. 

Splanchnoptosis,  842.                                                         ^^^H 
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Rplmhing  gounds,  prsBCordul,  382. 

Splenomegaly,  primitive,  902. 

Splenoptosis,  842. 

Spleen  and  liver,  combined  enlargement  of, 
S07,  993. 

Spleen,  auscultation  of,  506;  causes  of  en- 
largement of,  506;  displacement  of,  507; 
effect  of  valvular  lesions  on,  335;  enlarged, 
to  distinguish  from  kidney,  504;  enlarged, 
to  <UstinguiBh  from  left  lobe  of  liver,  505; 
infarcts,  abscess  and  new  growths  of,  921; 
inspection  and  palpation  of,  503;  movable, 
901 ;  pain  in  disease  of,  55 ;  percussion 
of,  473 ;  rupture  of,  023 ;  tuberculooa  of, 
800. 

Spondylitis,  1120. 

Spondylitis  rhisomelia,  302,  303. 

Spota,  KopUk's,  238. 

Sputum,  animal  parasites  in,  642;  red  blood 
cells  in,  638;  crystals  in,  641;  fibrinous 
casts  and  Curschmann's  spirals  in,  640; 
gross  (macroscopic)  characters  of,  276;  leu- 
cocytes, epithelium  and  elastic  fibres  in, 
630;  making  preparations  of,  637,  638; 
microscopical  examination  of,  637. 

Squint,  200. 

Stains,  Ehrlieh's  triple,  610,  .618;  Jenner's, 
612;  Plehn's  double,  610,  618. 

Stamps,  outline-,  for  history  keeping,  0; 
type-,  for  history  keeping,  10. 

Station,  35. 

Status,  epilepticus,  1011;  lymphaticus,  32; 
prssens,  5;  typhoid,  symptoms  and  causes 
of,  169. 

Steatoso6n,  1141. 

Stenocardia,  060. 

Stenosis,  aortic.  946;  mitral,  949;  nasal,  232; 
of  pylorus,  834;  pulmonary,  052;  tricuspid, 
051. 

Steppage  gait,  37. 

Stereotypy,  1089;  of  attitude,  1080;  of  move- 
ment, 1089;  of  speech.  1089. 

Stemo-mastoids,  prominence  of  the,  281. 

Sternum  as  a  landmark,  322. 

Stethoscope,  choice  of,  312;  clifTerential.  313. 

Stiffness  of  shoulder  joint,  205. 

Stigmata  of  degeneracy,  539;  psychic.  540. 

Stomach,  anatomy  and  surface  relations  of, 
418;  auscultation  of.  483;  auscultatory  per- 
cussion of,  482;  cancer  (carcinoma)  of.  831; 
dilatation  of,  examination  for.  487;  diseases 
of.  826;  effect  of  valvular  lesions  on.  335; 
general  diagnosis  of  neuroses  of,  842. 

Stomach  contents,  chemical  tests  required  in 
examination  of.  647;  determined  amount  of. 
combined  HCI  in.  651;  determining  amount 
of  free  HCI  in.  649;  determining  amount 
of  organic  acids  and  acid  salts  in,  651 ;  de- 
termining the  presence  of  acetic  and  butyric 
acids  in,  652;  determining  total  acidity  of, 
650;  diagnostic  results  of  the  examination 
of,  656;  examination  of,  645;  methods  of 
testing  for  free  HCI  in,  648. 


Stomach  contents,  microscopic  findingn  in 
654;  mucus  in,  658;  obtaining  the,  486; 
reaction  of,  647;  results  of  examination  of, 
in  special  diseases,  650;  significance  of  the 
presence  of  lactic,  acetic,  or  butyric  acids 
in,  658;  testing  digestive  power  of,  650; 
tests  for  free  lactic  acid  in,  649;  test  for 
rennin  in,  653. 

Stomach,  dilatation  of,  834;  hour-^ass  con- 
traction of,  830;  inflation  of,  484,  486;  in- 
spection of,  470;  motor  neuroses  of,  841; 
neuroses  of,  856;  ordinary  perciuadon  of ,  481 ; 
pain  in  disease  of,  S3;  palpation  of,  480; 
physical  examination  of,  410;  prolapse  of, 
examination  for,  488. 

Stomach,  relaxation  of,  842;  secretory  neu- 
roaes  of,  837;  sensory  neuroses  of,  839; 
spasm  of,  841;  succussion  sounds  in,  480; 
technic  of  obtaining  the  contents  of,  486; 
test  for  motor  power  of,  653;  the  normal, 
487;  tumour  formed  by,  in  cirrhotic  gas- 
tritis, 820;  tumour  of,  480;  ulcer  of,  829. 

Stomach  cough,  274,  828. 

Stomach  disorders,  vertigo  from,  67. 

Stonuuih  tube,  contraindications  to  use  of,  487. 

Stomatitis,  aphthous  or  follicular,  816;  ca- 
tarrhal, 816;  gangrenous,  817;  mercurial, 
818;  parasitic  or  mycotic,  817;  subvarieties 
of,  818;  ulcerative  or  fetid,  816;  iu«mie, 
1000. 

Stone  in  the  kidney,  1007. 

Stools,  eonsistenoe  and  colour  of,  143;  ab- 
normal contents  of,  144;  blood  in,  145,  147, 
174;  foreign  bodies  and  parasites  in,  149; 
mucus,  pus,  shreds,  fat,  and  gallstones  in, 
147,  149;  r.hape,  odour,  and  reaction  of, 
142:  Bacillus  ilysenteriip  (Shiga)  in,  764. 

Strabismus,  209;  paralytic,  210. 

Strangulation,  858. 

Strangury,  155. 

Strawlierry  tongue.  248. 

Streptococcus  pneumonia,  782. 

Streptothrix  actinomyces,  745. 

Slrongyloides  intestinalis,  1138. 

Strychnine  poisoning,  convulsions  of,  82. 

Strzyzowski's,  C,  ha-min  test,  133. 

Stupor.  74.  1090;  katatonic.  1102;  maniacal, 
1101;  with  catalepsy,  1092. 

St.  Vitus's  <lance.  349,  1019. 

Subconjunctival  hemorrhage  or  ecchymoeis, 
200. 

Subphrenic  friction  sound,  381. 

Subphrenic  peritonitis  (abscess),  889. 

Subsultus  tendinum.  160,  540. 

Succussion  sounds  in  thorax,  440. 

Sudaniina,  03. 

Suggestibility.  10S9. 

Sunstroke,  1134;  coma  from.  79. 

Suppuraticm,  io<line  reaction  in,  634. 

Suppurative  gastritis.  821. 

Suppurative  tonsilitis,  822. 

Suprarenal  capsules,  800;  tuberculosis  of, 
990. 
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Sweat,  kmuonc  mjui  colour  of,  90. 

Svcatinc  of  bcaii.  exnaaTv.    191; 
815. 

SvcUiiis  >»  lunibar  nsion.  aB. 

SwcUiniei  >n<l  m«a)C»  in  the  '■gmiwl  ana.  474; 
in  the  splenic  ana,  474. 

SmOinv  or  niiawn  in  the  appendinilar  ana. 
473;  in  the  (astrir  area.  473:  in  the  hepatic 
ana.  473;  in  the  nmhitiral  area.  472; 
without  ciefinite  locaUiatvja.  473-474. 

Sympatbelie  nerrous  iy>t«n.  S32. 

Symptom,  the  Romberg.  562. 

Sjnmptom  group  and  cataea.  of  internal 
bemorrfaaee.  166;  of  shock  or  coUapoe.  167; 
of  the  typhoid  itatiis,  169. 

Symptom  group,  of  coma.  1^;  of  dyspnora. 
165;  of  fevw.  165;  of  hjrperpyiexia.  166; 
of  irritant  poisonins.  169;  of  jaundice.  169; 
of  obetnieted  portal  circulation.  160;  uf 
pyvmia.  160;  of  suppurative  (hectic)  fever, 
109;  of  syncope.  168;  of  tympanites.  16S; 
of  weaknem  or  debility.  168. 

Symptomatology,  general,  of  the  psyrhoees, 
1081. 

Symptoms,  descriptive  terms  applied  to,  3; 
objeetive  and  subjective.  1 . 

Syncope,  75.  78;  symptoms  of,  168. 

Synopsis  of  examinations,  xxv. 

Syphilis,  801 ,  1 109;  congenital,  803;  diagnoeis 
of.  805;  iuemorrbagica  neonatorum,  984;  he- 
reditary, facies  of.  179;  of  arteries.  805;  uf 
heart,  8a5;  of  kidneys.  805;  of  lao'nx.  898; 
of  liver.  804;  of  lungs.  804;  of  nervous  sys- 
tem. 1078;  of  rectum,  805;  of  testicles,  805; 
visceral.  804. 

Syphilis,  cerebrospinal,  1105. 

Syphilitic  uireration,  bead  and  face,  190. 

Sjrringomyelia,  1057. 

Syringo-myelocele,  spinal,  1053 

Systole,  ineffectual,  948. 

Tabea  dorsalis,  1058;  mesenterica,  799; 
pseudo-,  125. 

Tache  cerebrale,  719. 

Taches  bleufttres.  719. 

Tachycardia,  paroxysmal,  393,  926, 

Tactile  (contact  and  pressure)  sense,  testing, 
560. 

Ttenia,  echinococcus,  1139;  medioraneUata 
saginata,  description  of,  150;  solium,  de- 
scription of.  151:  symptoms  of,  1138. 

Tapeworms,  description  of,  LW;  intestinal. 
1138;  symptoms  from.  1138;  visceral,  1139. 

Tapir  mouth,  1042. 

Tarry  stools.  146. 

Tarsalgia,  10.30. 

Taste,  disorders  of,  249;  sense  of,  to  test, 
249. 

Tastes,  "  bad."  2.'50. 

TeeUi,  240;  dates  of  eruption  of,  240;  grind- 
ing of,  242;   Hutchinson's,   241;   notched. 


dcfttatcd.  or  tkcaycd.  341;  "  wnrw-diiwr.'' 
i4l. 

Temper,  irritable,  or  chance  in.  71. 

Temperament.  tSO. 

Tcmperaluce  of  the  body.  v]iasn>.«ta:  indink- 
tiuos  from.  114:  taking  and  nMucding  the. 
liH:  in  fever.  100. 

Temperature  sense.  distttriMsom  of.  366; 
testing,  561. 

Temperatures,  normal.  107:  abnormal.  IDS: 
normal  surface  of  bead.  rh«»t.  and  abdoown. 
108:  submvmal.  130. 

Tenderness.  60;  in  head,  scalp,  thorax,  back. 
and  abdomen.  61 ;  in  rxtremitic*.  ftj. 

Tendinous  sense,  disturbances  uf  561.  561$; 
testing.  561. 

Teneemus.  41;  rectal.  143. 

Tension,  arterial.  3J9:  estimation  uf.  3S7. 

Test.  Roas's  (moiliticatiiMi  v»f  \Velier's>  for 
presence  of  blonl  in  »toi>ls.  133. 

Test,  for  aretic  acid,  653;  fur  tupuun.  133. 

Test  meab.  646. 

Tevticles.  pemlulous,  161;  syphilis  uf,  tttU; 
tuberculosis  of,  798. 

Tests,  for  free  HCl,  647;  f.»  hu-lir  ariti, 
649, 

Tetanus,  810:  con>-ulsion  of.  82. 

Tetany,  550.  1025;  causes  uf,  1025;  e|>iilemic. 
1025;  rheumatic,  UV25:  gastric.  1025.  1026; 
prognosis  uf.  1026:  symptoms  uf,  1025. 

Tetany  and  tetanus,  differentiation,  1025, 

Thermic  f^vcr,  1 1.T5. 

Themiugenesis,  108 

Thermolysis,  108. 

Tliinking.  1080;  difficulty  .»f.  1088. 

Thirst,  abnormalities  of  the  sense  uf.  123. 

Thonut-Zeiss  counting  slide.  594,  ."tOA. 

Thoma-Zeiss  pi|>ettes,  >'>94, 

Thomsen's  disease,  1114, 

Thoracumetry,  315. 

Thorax,  anatomical  landmarks  uf,  322;  bi- 
lateral defurmities  uf,  377;  churarters  of 
th^  normal,  314,  315;  descriliiiig  the  rite  uf 
lesions  in,  .125;  diagnosing  diseases  of,  with 
the  Kuntgen  rays,  704;  u-denia  of,  221;  in- 
creasetl  rigidity  uf,  acting  as  a  resonator, 
.321;  insi>ectiun  uf,  314. 

Thorax,  local  tlepressiuns  of,  321 ;  miiicella- 
neous  signs  and  symptuins  runneoted  with, 
321;  mensuration  of,  315;  fi>denia  of.  321; 
pulsating  aieas  uf,  .343,  344;  topographical 
areas  uf,  324;  unilateral  contraction  of,  320; 
unilateral  defurmities  of,  319. 

Thought,  di.<«irders  of  the  content  of,  1083; 
disorders  of  the  train  of,  1086. 

Threadworms,  l-W. 

Thrill,  hydatid.  470. 

Thrills,  348,  .349. 

Throbbing,  sensation  of,  65. 

Thrombosis,  cerebral,  1071;  of  suiierior  mes- 
enteric artery,  863;  pulmonary,  907. 

Thrush.  817. 

Thymic  wthnw,  997,  908- 
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Thymus  gland,  diseases  of.  097. 

Thyroid  gland,  diseases  of,  994;  enlargement 
or  atrophy  of,  281. 

Thyroidectomy.  1025. 

Tibia,  nodes  on,  and  periostitis  of,  208;  pain- 
ful enlargement  of.  277;  sahre-sbaped,  277. 

Tic  douloureux,  1033. 

Tic,  mimic,  1020;  spasmodic,  1022. 

Tick  fever.  630 

Tics  640.  an. 

Tightness,  sensation  of,  66. 

Tinea  tonsurans.  165. 

Tingling,  burning,  numbness.  64. 

Unnitus  aurium.  102. 

Tinnitus  cerebri,  103. 

Toison's  solution,  593. 

Tongue,  atrophy  of.  224;  beefy,  248;  colour 
and  pigmentation  of.  242;  diseases  of.  818; 
ecsema  of.  818;  enlargement  of.  243;  gen- 
eral diagnostic  appearances  of  the,  247; 
geographical,  819;  leucoplakia  of,  247; 
scars,  fissures,  or  ulcers  of,  446;  paralysis, 
spasm,  or  tremor  of,  215;  psoriasis  of.  824; 
smoker's  patch,  247;  raspberry,  248;  straw- 
berry. 248. 

Tonsil,  examination  of  lingual,  255. 

Tonsilitis,  chronic,  822;  follicular  (lacunar), 
821;  phlegmonous  (suppurative),  822. 

Tonsils,  diagnostic  appearances  of,  252;  dis- 
eases of.  821;  exudate  on,  252;  swelling 
and  ulceration  of,  252. 

TSpfer's  test,  for  free  HCl,  648;  for  organic 
acids  an<l  acid  salts,  651 . 

Tophi,  1118;  on  ear,  192;  on  eyelid,  199. 

Topographical  areas  of  thorax.  324. 

Torticolli.s.  1021;  rheumatic.  1115;  spasmodic, 
1«2,  18."). 

Toxsrmia.  definition.  757;  causes  and  symp- 
toms. 7.58;  chronic  alcoholic,  1097. 

Toxic  angina.  0(12. 

Toxic  gastritis.  827. 

Trachea,  displacement  of,  282. 

Tracheal  tugging.  282. 

Trance  of  alcoholism.  1098. 

Traube's  area,  dulness  in.  430. 

Traumatic  hysteria.  1 109. 

Traumatic  neuroses.  1108.  1109. 

Traumatism,  symptoms  following.  1 109. 

Trembles.  815. 

Tremor,  diagnostic  associations  of,  547;  fibril- 
lary, .548;  varieties  of.  546,  547. 

Tremor  of  alcoholism.  1095. 

Trichinia-sis.  728.  1135. 

Tricocephalus  <liapar.  1 1.^7. 

Tricuspid  incompetency  (regurgitation),  951. 
incompetence  and  stenosis,  direct  effect  of, 
upon  the  heart.  334;  stenosis.  951. 

Trismus.  242. 

Trophic  disturbances.  .582. 

Trophoneuroses.  1027. 

Trousseau's  symptoms,  1025. 

Trypanosoma  gambiense,  631, 

Trypanosomiasis,  631. 


TrypanoBomiaaia,  etiology  of,  734;  aymptoma, 
735;  duration  of  the  diseaae,  735. 

Tube  casts  in  urine,  636. 

Tubercles  in  choroid.  228. 

Tuberculin  test  for  tuberculosis,  801. 

Tuberculosis,  acute  general  or  diaaemimatixl, 
787;  acute  miliary,  of  lungs.  789;  acute 
pulmonary  phthisis.  790;  acute  tuberculous 
meningitis,  788;  of  alimentary  canal,  709; 
of  bladder,  707;  of  brain.  800;  of  Fallopian 
tubes  and  ovaries,  798;  of  intestines,  800; 
of  kidney,  707. 

Tuberculosis,  of  larynx,  898;  of  liver,  800;  of 
lymph  glands.  798;  of  mammary  gland, 
800;  of  pericardium,  795;  of  peritoneum, 
706;  of  pleura.  705;  of  prostate  gland.  797; 
of  spinal  cord.  800;  of  spleen.  800;  of  su- 
prarenal capsules,  000;  of  testis,  708;  tu- 
berculin test  for,  801 . 

Tuberculosis,  lymphatic,  961. 

Tuberculosis,  pulmonary,  ROntgen  ray  in 
diagnosis  of.  705,  700. 

Tuberculosis  and  alcoholism,  25. 

Tuberculous  ulceration,  head  and  face,  101. 

Tugging,  tracheal,  282. 

Tumour,  "phantom."  466. 

Tumours,  causing  general  abdominal  disten- 
tion. 466;  mediastinal,  872, 033;  of  abdomen, 
examination  of,  467;  of  abdomen,  indica- 
tions from  situation  of,  471,  472;  of  abdo- 
men, mobility  of,  460;  of  abdomen,  which 
move  with  respiration,  467;  of  spinal  cord, 
1055. 

Tumour  of  the  brain,  1075, 1108;  resemblance 
of,  to  paresu,  1105. 

Tympanites,  causes  of,  464;  symptom  group 
of.  153. 

Tympanitic  percussion  sound  over  lung.  431. 

Typhlitis.  854. 

Typhoid  fever.  715;  complications  and  se- 
quehr.  721;  diagnosis  of.  724,  725;  faciea 
of.  178;  varieties  of.  719. 

Typhoid  fever  and  pneumonia  differentia- 
tion, 700. 

Typhoid  status,  facies  of,  178;  symptom 
group  and  causes  of,  171. 

Typhus  fever.  729. 

Tyrotoxismus.  1132. 

I'fTelman's  test  for  free  lactic  acid,  649. 
Ulcer,  atheromatous,  966;  duodenal,  831;  of 

the  tongue.  246;  of  stomach,  829;  peptic, 

829;  perforating,  of  foot,  298. 
I'lceration.  syphilitic  or  tuberculous,  of  head 

anil  face.  190. 
Ulcerative  stomatitis,  816. 
Ulcers,  of  cornea.   201;   in  pharynx,  253;   of 

intestine.  847;  stercoral,  848. 
Ulna,  swellings  or  nodes  over.  295. 
Umbilicus,  position  of.  452;  signs  relating  to, 

457. 
Unci  nana  duodenalia,  1136. 
Uncinaria  amerieana,  152,  155. 
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Vnemariaais,  1136;  thymol  in,  1137;  aymptoma 
of.  1136.  1137. 

Unvenicht's  proftressive  paramyoclonus,  1026. 

Unverricht's  nyniirome,  1026. 

Ursmia.  1093;  chronic  fomu  of,  728;  convul- 
sion of,  81 ;  coma  of.  77;  symptoms  of.  930; 
urine  in.  691. 

Ureter,  tuberculosis  of.  797. 

Urethra,  discharses  from,  166. 

Uric-add,  diathesis.  31;  excretion  of,  in  gout, 
674;  variation  of  daily  excretion  of,  673. 

Urieaddamia,  674. 

Uridrosis.  90. 

Urina  spastica.  1004.  1115. 

Urinalysis  card.  10. 

Urinalysis,  diacnostic  inferences  from  results 
of.  664;  results  of,  in  special  diseases,  689, 
602. 

Urinary  solids,  total,  667. 

Urination,  abnormalities  of.  155;  difficult  or 
frequent.  157. 

Urine,  acetone  in.  682;  albumin  in,  675; 
blood  and  its  compounds  in,  634;  chlorides 
in,  669;  colour,  odour,  and  consistence  of, 
666;  C3rstin  in,  682;  diaeetie  ami  oxybutyric 
in,  682;  diaso-reaction  in,  value  of,  683; 
elastic  fibres  and  tumour  fragments  in,  689; 
epithelial  ceUs  in,  685,  686;  fat  in,  683. 

Urine,  in  acute  nephriti:<.  690;  in  amyloid 
kidney,  690;  in  chronic  diffuse  nephritis, 
690;  in  chronic  interstitial  nephritis,  600; 
in  cystic  kidney,  691;  in  cystitis,  691;  in 
.  diabetes  insipidus,  691 ;  in  diabetes  mellitus, 
601;  in  gout,  1117;  in  hydronephrosis,  691. 

Urine,  in  movable  kidney.  689;  in  pyelitis, 
691;  in  renal  cancer.  691;  in  renal  cal- 
culus. 691:  in  renal  hypero-mia.  690;  in 
renal  embolism,  691 ;  in  renal  tuberculosis. 
691;  in  urtemia.  601;  in  vexical  calculus, 
681;  in  vesical  cancer,  692;  in  vesical  tu- 
berculosis, 692. 

Urine,  incontinence  of,  151;  indican  in,  672; 
naked-eye  deposits  in,  668;  oxalates  in, 
671;  parasitic  micro-organisms  in,  689; 
phosphates  in,  670;  prostatic  threads  and 
■permatosoa  in.  688;  pus  in,  684;  quantity 
of,  684;  reaction  of.  660. 

Urine,  results  of  analysis  of,  in  special  dis- 
eases, 689.  692;  retention  of.  1,58;  specific 
gravity  of.  665;  spermatozoa  in.  688;  sug- 
ars in,  681;  sulphates  in,  671;  suppres.-<i<)n 
of,  168;  tube  casts  in.  886;  urea  in.  672; 
uric  acid  in.  673. 

Urticaria.  91 . 

Uterine  headache,  48. 

Uvula,  swelling  of,  252. 

Vaccinia,  746. 
Vagabond's  disease.  1141. 
Vaginal  discharges,  causes  of.  163. 
Valeur  globulaire,  615. 

Valves,  direct  effect  of  lesions  of,  upon  the 
heart,  331, 


Valves,  position  and  areas  of  audibility  of, 
358,359. 

Valvular  lesions,  chronic,  045;  defects,  com- 
bined, 052;  broken  compensation  of,  334, 
335;  indirect  or  peripheral  effects  of,  335. 

Vaquex's  disease  024  003. 

Varicella,  746 

Varicocele,  161. 

Varicose  aneurism,  068 

VarioU.  742. 

Varioloid.  744. 

Vasomotor  angina,  806;  apparatus,  330; 
ataxia.  552;  irritation,  552;  paralysis,  540. 

Vater.  ampulla  of.  868. 

Vein,  portal,  thrombosis  of,  804. 

Veins,  auscultation  of,  385;  condition  of,  00; 
distended,  of  scalp,  101;  distention  of.  90; 
enlarged,  of  abdomen,  456;  evidence  of 
thrombosis  of.  384;  in  neck,  condition  of 
267;  inspection  and  palpation  of.  384;  ju- 
gular, diastolic  collapse  of.  288;  of  chest, 
enlarged.  321;  of  neck,  condition  of,  284; 
of  scalp,  distended,  191;  phlebitis  of  deep, 
of  teg.  208;  pulsating  jugular,  286;  vari- 
co.se,  of  leg,  298. 

Vena;  cava?,  effect  of  valvular  lesions  on,  336. 

Venous  distention.  90. 

Ven:>us  hum,  385;  pulsation,  286;  pulse, 
.'W4;  ob-itruction.  96. 

Ventricle,  left,  hypertrophy  of,  952;  ri^t, 
h>i>ertrophy  of,  053. 

Verbigeration,  1080. 

Verruca.  197. 

Vertigo,  laryngeal.  68;  ocular.  211;  varietiea 
ami  causes  of.  66.  68. 

Vesical  tenesmus,  155. 

Vessels,  relations  of  great,  to  chest  wall,  340. 

Visceral  diseases  associated  with  mental 
symptoms.  1100.  1110. 

Visifin.  double,  210;  minor  disorders  of,  210; 
red.  210. 

Visual  fields  for  light  and  colour,  contraction 
of.  224. 

Vocal  cords,  paralysis  of.  257. 

Vocal  fremitus.  442;  increase  or  absence  of, 
423. 

V<wal  resonance,  amphoric,  446;  varietiea 
and  significance  of.  445. 

Voice,  nasal.  262;  epigastric.  1006;  ventricular, 
262. 

Voice  and  speech,  260-272. 

A'oUtion.  1080;  disorders  of  (Willing),  1088, 

VoU-ulus.  858. 

Vomiting,  123.  124;  bilious,  1.32;  causes  of. 
124;  fa'cal.  134;  indications  from  the  pres- 
ence of.  126;  juvenile.  127;  nervous  and 
perio<lic,  841;  projectile,  1075;  toxiemio, 
126. 

Vomitus,  indications  from  the  character  and 
amount  of,  132;  odour  of,  135;  parasites  in, 
135:  pus  in,  IV>. 

Von  (iraefe's  sign.  190. 

Von  Leube  and  Riegel  test  dinner,  647. 
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Waddling  gait.  37. 

Wakefulness,  73. 

Warts,  197. 

Water-brash,  131. 

Water-hammer  pulse,  946. 

"Water-wheel"  sounds,  382. 

Waxy  flexibility,  551. 

Weakness,  sense  of,  66;  symptoms  of,  169. 

Weight,    28;    diagnostic    import   of   changes 

in,  30. 
"  Wet  brain,"  1066. 
Whipworm,  1137. 
Whooping  cough,  740. 
Widal  test,  633. 

Williamson's  test  for  diabeteo,  634. 
Wintrich's    phenomenon,    434;    interrupted, 

436. 


Winning,  duct  of,  885. 
Wool-sorter's  disease,  807. 
Wright's  stain,  610,  632. 
WH8t<lrop,  644,  1038. 
Wryneck,  1021. 

X-ray,  uses  of,  701.     See  R6ntgai  rajrs. 
Xanthelasma  of  •yelids,  109. 
Xerostomia,  123,  238;  causes  and  symptoms. 
819. 

Yellow  fever,  symptoms,  762;  diagnosis  and 
prognosis,  763. 

Ziehl-Neelsen    metho<l   of   staining,    for    the 
bacillus  tuberculosis,  642. 
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